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OZET

mikroRNA DENEYLERININ BiLGi TABANLI TEMSILI iLE TIBBi KARAR
DESTEK SURECININ DESTEKLENMESI

M. Erdem CORAPCIOGLU

Baskent Universitesi Fen Bilimleri Enstitus

Bilgisayar Muhendisligi Anabilim Dali

Tip teknolojilerinin gelismesi ile hem Kkigisellesmis tip yaklasimi hem de gen
ifadelerinin analizlerine yonelik calismalar yayginlasmaya baslamistir. Gen
ifadelerinin hastalik teshisi ve benzer vakalarin tespit edilmesi amaciyla
kullanilabildiginin gosteriimesi bu alanda disiplinler arasi ¢alismalarin artmasina
neden olmustur. Gen ifadelerinin istatistiksel olarak karsilastiriimasi esasina
dayanan c¢alismalar olmakla birlikte, alan bilgisinin analizlere yansitilmasinin
arastirma verimliligine olumlu olarak yansiyacagi degerlendiriimektedir. Bu tez
calismasi kapsaminda, mikroRNA (miRNA) ifadelerinin hastalik teghisi ve ilgili
vakalarin geri getiriimesine yonelik kullaniimasinda bagarimin  arttiriimasi
hedeflenmistir. Bu amagla, alan bilgisinin analizlere yansitilabilmesi igin literattr
tabanh elde edilmis miRNA gruplari kullanilarak deney temsilinin kime bazli
yapilmasi yaklasimi esas alinmistir. Onerilen yaklasim kapsaminda arastirmacilarin

kullanimina acik tarayici tabanli miSEA araci (http://binf.baskent.edu.tr) gelistirilmis

ve deneylerin temsil edilmesi icin kullaniimistir. Bu yaklasim ile geleneksel
yontemler karsilastiriimisg; siniflandirma analizlerinde SVM algoritmasi ve geri-
getirim galismalarinda ise Oklid algoritmasi ile performans artisi saglandigi tespit
edilmigtir. Buna ek olarak, guncel gen ifade profilleme teknolojilerinin de analiz
edilebilmesi i¢in gapraz-teknoloji deney arama yaklagimi dnerilmis ve performans
analizleri yapilmigtir. Gergeklestirilen sistem ve Onerilen yaklagimlari igeren

modullerin karar destek sistemlerinde kullaniimasina yonelik dneri olusturulmustur.

Anahtar Sozcukler: miRNA, karar destek sistemi, mikrodizi, dizileme, ¢apraz
sorgulama teknolojisi, kime zenginlesme hesaplamasi, igerik tabanli deney getirimi
Danigman: Prof. Dr. Hasan OGUL, Bagkent Universitesi, Bilgisayar Miihendisligi

Bolumu.
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ABSTRACT

SUPPORTING MEDICAL DECISION SUPPORT PROCESS WITH KNOWLEDGE
BASED REPRESENTATION OF microRNA EXPERIMENTS

M. Erdem CORAPCIOGLU

Bagskent University Institute of Science and Engineering

Department of Computer Engineering

Recent technological advancements related with medical informatics has led to
progress in both personalized medical support approach and the analysis of gene
expression. It has been shown that gene expressions can be used to diagnose
disease and identify similar cases. Besides the studies based on the statistical
comparison of gene expressions, it is anticipated that the incorporation of the
domain knowledge into the analyzes will make a positive contribution to the
accuracy of research. Within the scope of this thesis, it is aimed to increase the
success of using miRNA gene expressions to diagnose disease and to retrieve
relevant cases. For this purpose, a set-based representation of experiments is
proposed, which is based on the analysis of mIRNA expressions together with
MiRNA sets obtained from the literature. Within the scope of the proposed approach,

a browser-based tool, which is named as miSEA (http://binf.baskent.edu.tr), that is

available to the use of researchers has been developed. The proposed approach
has been compared with traditional methods and it has been found that performance
improvement is achieved in classification by using SVM algorithm. Also, experiment
retrieval performance improved by using Euclidean algorithm. In addition, a cross-
technology experiment retrieval approach was proposed and performance analysis
were conducted to analyze current gene expression profiling technologies.
Moreover, a proposal has been made to use the modules including the implemented

system and the suggested approaches in decision support systems.

KEYWORDS: microRNA, decision support system, microarray, sequencing, Cross-
query technology, gene set enrichment analysis, content based experiment retrieval
Adviser: Prof. Dr. Hasan OGUL, Bagkent University, Department of Computer

Engineering.
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1. GIRIS
1.1 Problem Tanimi

Bu tez kapsaminda hazirlanan galismanin konusu miRNA (mikroRNA) deneylerinin
temsili i¢in bilgi tabanli bir gosterim yonteminin olusturulmasi, bu temsil ile daha
etkin siniflandirma ve geri-getirim islemlerinin yapilmasi ve ilgili yaklagimlari
kullanabilecek bir tibbi karar destek sistemi Onerisinin yapiimasidir. Mevcut
durumda gen ifadeleri ve gen kimesi zenginlestirme teknikleri ile yapilan ¢calismalar
bulunmaktadir. Ancak, son yillarda dnemi artan miRNA, farkh arastirmalarda [1], [2]
hastaliklara ve diger genetik molekullere etkisi ile dikkat cekmektedir. Bu nedenle
miRNA deneyleri Uzerinde analiz ve eslestirme basarimini arttiracak yontemlerin

uzerinde calisiimasi konusu benimsenmisgtir.

Proteinlerin ve protein sentezinin; hlicresel aktiviteler, metabolizma ve daha birgok
kritik yasam dongusu igerisinde dnemli bir yeri oldugu ifade edilmektedir. Konuyla
ilgili olarak 1958 yilinda Francis Crick tarafindan yayinlanan c¢alismada [3]
proteinlerin; farkli goérevleri Ustelenebildikleri, enzim gibi davranabildikleri ve
yasayan tum sistemlerdeki kimyasal reaksiyonlari hizlandirdiklari belirtimektedir.
Kritik 6nemde bulundugu bilinen proteinlerin ve protein sentezinin olusumunda, her
organizmanda bulunan, DNA’nin yapisi belirleyicidir. Protein sentezine yodnelik

sureg [4] Sekil 1.1 igerisinde 6zetlenmistir.

Kodlama Yapan DNA Béluminden Kodlama Yapmayan DNA Boliminden miRNA
Protein Sentezi Sentezi
DNA I DNA
} ! |

1

1 1 TTIr T I rrrrrT—T—
I

i | ! | PremicroRNA

I
I
1

/ microRNA

AAAAAAAAAAAAA

Protein

Hucresel Fonksiyon Fonksiyon Kaybi

Sekil 1.1 Protein Sentezi Akisi [4]
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Protein sentezi akigi igerisinde de gorulebilecedi Uzere DNA odakh sentez
sureclerinde iligkisel bir yapi ortaya ¢ikmaktadir. Bu iligkisel yapi DNA igerisindeki
kodlama yapan ve kodlama yapmayan bolumlerden kaynaklanmaktadir. Her ne
kadar 1970’li ve 1980’li yillarda DNA’nin buyuk bir bélumunu olusturulan kodlama
yapmayan kisim ile ilgili olarak “kullanilmayan” veya “etkisi dusuk” gibi
degerlendirmeler [5], [6] olsa da, son yillarda vyapilan c¢alismalar bu
degerlendirmelerin dogru olmadigini [7] ortaya c¢ikarmistir. Gegmigte, DNA
icerisinde %90’In Uzerinde bir bolgeye isaret eden “kodlama yapmayan” alanin,
biyolojik sure¢ icerisinde c¢ok cesitli gorevleri Ustlendigi [8] ortaya c¢ikmistir.
Gunumuzde devam eden arastirmalarda [9] belirtilen bolimin goérevlerine ve

etkinligine iliskin oldukg¢a kapsamli sonuglar elde edilmeye baslanmistir.

Sekil 1.1 igerisinde gosterilen protein sentezi surecinde de gorulebilecegi Uzere iki
farkh akisin bir noktada etkilesime girerek sonucu etkilemektedir. Protein sentezi
sureci; DNA sarmali ile baslayan sureg, ilgili gen bolgesinde transkripsiyon ile
MRNA sentezlenmesi ve translasyon ile protein sentezinin sonuglanmasi olarak
Ozetlenebilir. Belirtilen sureg¢ igerisinde, bilinen sentez asamalarina etki ettigi
anlasilan ve 6zellikle son yillarda bu alanda artan ¢alismalar ile 6nemi ortaya ¢ikan
bir akis daha oldugu anlasiimigtir. Bu akig, DNA igerisinde kodlama yapmayan
bélimden sentezlenen 21-23 nukelotit uzunlugundaki tek iplikli RNA molekullerinin
etkisi altindadir. miRNA olarak adlandirilan [10]-[12] bu kug¢uk RNA’larin, cesitli

molekuler surecleri yonettikleri anlagiimistir.

Molekuler sureclerin yasama olan etkisi ve DNA sarmalindan baslayarak bu etkiler
ile ilgili son yillarda yapilan galigmalar [13] gen ifadelerinin hastaliklarin teshisi ve
tedavisinde 6nemli bir rol oynadidini ortaya koymustur. Bu ¢alisma kapsaminda ele
alinan miRNA molekullerinin; hastaliklar [14], dUzenleyici olarak aldigi gérevler [15]
ve gesitli diger etkileri [16] incelendiginde gelismeye agik bir aragtirma alani oldugu

gorulmektedir.

Caligsmanin uzerinde yogunlastidi, gen ifadelerinin farkl deneyler arasinda benzer
olanlarinin bulunmasina yoénelik ve/veya igerik tabanli bir arama yapilarak farkl
deneylerden alinan gen ifadelerine ulagiimasina yonelik aragtirmalar [17] mevcuttur.
Bu calismalarda da goéruldugu Uzere gen ifade dizileri icerisinde, farkli durumlara

gobre genlerin benzer veya farkllasan degerler elde edilmektedir. Gen ifade veri
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tabanlarinda bulunan erigsime acgik kaynaklarda, deneylere ait normal durum ve
hastalikli/6zel durum gen ifadelerinin karsilastiriimasi ve bu karsilastirmalarin diger
deneyler ile ele alinmasi mumkundur. Bu konuda da gen ifadelerinin profillerinin
cikarilarak benzer deneylere ulasiimasi gibi galismalar [18] mevcuttur. Ancak, gen
ifadelerinin sayisinin fazla olmasi, buna ek olarak karsilastirma yapilacak deney

sayisinin ve g¢esitliliginin artmasi ¢aligmalari zorlastirmaktadir.

Hem karar verme hem de analiz ¢alismalari agisindan son yillarda deney
aramalarinin igerik tabanli olmasi énem kazanmistir. Igerik tabanl aramalar ise
genlerin farklilagsan durumlara goére degisiminin degerlendiriimesi veya genlerin
kimelenerek ilgili kimelerin farklilasan durumlara gére degisimini degerlendirilmesi

ile yapilabilmektedir.

1.2  Arastirmanin Amaci

Bu tez ¢aligmasi ile amaglanan, miRNA ifadeleri kullanilarak deney geri getirimi ve
siniflandirma g¢alismalarinin yapilabilmesi ve bu islemler sirasinda kullanilacak
kiime zenginlestirme teknikleri ile de sirali gen ifade karsilastirmalarindan daha
yuksek basari elde edilmesidir. Bunlarin yapilabilmesi i¢in; mevcut miRNA veri
tabanlari, genetik ve tibbi arastirmalar incelenerek miRNA kumelerinin
olusturulmasi, erisime agik kaynaklardan incelemeye alinacak miRNA ifadelerinin
islenebilir olmasi ve basariminin test edilebilmesi i¢cin hem toplanan verilerin
tasniflenmesi hem de mevcut ¢alismalar ile karsilastirilabilir sonuglar elde edilmesi

hedeflenmistir.

Tam calismalarin gergeklestirilebilmesi igin bir platform olusturulmasi, bu platform
araciligi ile aragtirmacilarin miRNA deneylerini sisteme yukleyerek on tanim
kimeler veya kendi hazirladiklari kimelere gore analizler yapilabilmesi

hedeflenmigtir.

1.3  Arastirmanin Onemi

Literatirde gen ifade veri tabanlarinda igerik tabanli arama Uzerine yapilan
calismalar, bu veri tabanlarindaki farkl 6zelliklerdeki deneyleri dikkate almadan
genel bir motivasyonla baglamistir. Bu ¢alismalarin sonucunda birbirinden bagimsiz

oldugu varsayilan iki kosul arasinda farkli ifade olan genler veya gen kimelerine
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gbre arama teknikleri olusmustur. Bu calismada mikrodizi ve dizileme olarak
hazirlanmis, iki farkli 6zellikte, deneyler hedef alinarak ve onlara 6zgu yéntemler

geligtiriimigtir. Bu haliyle; tezin katkilari asagidaki gibi 6zetlenebilir:

¢ mIiRNA deneylerine 6zgu bir arama isini bilgi tabanli bir gdsterimle yapma
fikri ilk kez ortaya atilmistir.

e GSEA (Gene Set Enrichment Analysis) yontemine benzer sekilde
fonksiyonel/yapisal miRNA kUmeleri olusturulmus ve bunlar Gzerinde
zenginlesme analizi yapabilecek bir arag ortaya ¢ikmigtir.

e Yeni deney goOsterim yontemi, var olan yontemlere gore mikrodizi
siniflandirma performansini artirmistir.

e Yenigosterim yontemiyle deney geri-getiriminde var olan yéntemlerle ayni
basari saglanirken, imza boyutunun azalmasi nedeniyle daha etkin bir
¢6zum ortaya ¢ikmistir.

e ki farkh 6zellikte deney grubu lizerinde c¢alsildigi icin, mikrodizi ve
dizileme, c¢apraz teknoloji arama olarak adlandirilan bir yaklagim
Onerilmistir. Bu yaklasimin gergeklestiriimesi sayesinde dizileme seklinde
verilmig  bir deney ile iligkili mikrodizi deneylerinin getiriimesi
hedeflenmistir. Mevcut veri tabanlarinda sayisi artan mikrodizi deneylerine
karsilik dizileme deneyleri az sayidadir. Dizileme deneyleri ile iligkili
velveya benzer mikrodizi deneylerinin bulunmasi, ¢alisma kapsaminda

onerilen iligkilendirme yaklagimlari sayesinde mumkun olabilmigtir.

Bu calisma sayesinde incelemeye alinacak erisilebilir miRNA deney veri setleri
aracihgi ile cesitli hastaliklara yonelik olarak etkin olan genlere iligkin bulgulara

ulasiimasi olasidir.

Calisma sonucunda kullanima agilan sistem ile bu alanda ¢alisan arastirmacilarin
yeni bulgulara ulasmasina ve/veya yeni miRNA kimelerinin test edilmesine olanak

saglanacaktir.

Aragtirmalar kapsaminda kullaniimis olan siniflandirma, geri-getirim, imza
olusturma gibi algoritmalarin, tez konusu alandaki performansi ve ele alinan
problemin ¢6zUmu i¢in Onerilen yontemler, benzer problemlerde c¢alisacak

arastirmacilara i1sik tutacaktir.
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2. miRNA DENEYLERININ TEMSIL EDILMESI
2.1 Kullanilan miRNA Veri Setlerinin Karakteristigi

Yakin zamanda kesfedilen miRNA'lar gen duzenlenme suregleri ile ilgili bilinen
teorileri Gnemli élgtide degistirmis ve bu suregleri daha karmasik hale getirmistir. Su
an bilinmektedir ki, bu RNA’larin gogu organizmada binlerce ¢esidi bulunmakta ve

tranksripsiyon sonrasi bir seviyede pek gok molekuler sureci yonlendirmektedir.

Gen ifadeleri kullanilarak hesaplamali analizlerin gercgeklestirilebilmesi igin
sayisallastirilmasi ve uygun saklama ortama alinmasi gerekmektedir. Belirtilen
sayisallastirma islemi, gen ifadesi batinu igerisinde bulunan dizilimlerin belirlenmesi
ve nukleotid bazinda analiz yapilarak hedeflen ¢Ozunurlikte bulunma
yogunluklarinin hesaplanmasini igerir. miRNA’larin 21-23 nukleotid uzunlugunda
olmasi nedeniyle geleneksel Trizol izolasyon yontemlerinden daha gelismis
yaklagimlar kullaniimasi gerektigi ifade [19] edilmektedir. Ayni degerlendirme
icerisinde Liu ve arkadaslari tarafindan dokudan alinan miRNA'larin; klonlama,
polimeraz zincir reaksiyonunu (PCR) ve secici problar araciligi ile melezleme
yontemleri kullanilarak tespit edilebildigi ifade edilmektedir. Problar kullanilarak
miRNA’larin tespitine yonelik yaklagimlarin temelinin 1995 [20] yilinda atildigi,
mikrodizi adi verilen bu yontemin, miRNA’larin kisaligi nedeniyle hassas ve tasarimi

zor olan algilayicilar gerektirdigi belirtimektedir.

MIiRNA mikrodizi veri setlerinin olusturulmasi sureci, dokulardan alinan drneklerin
ilgili algilayicilarin Gzerine konumlandirilmasi ile baglar. Algilayicilar Gzerinde
onceden tanimlanan baglanma noktalarinda toplanan miRNA’lar, sayisallastirma
yaklasimina bagl [21] olarak, goruntl isleme, sinyal isleme gibi yontemler ile analiz
edilir. Analiz iglemleri normalizasyon ve dogrulama agamalarini da igcermektedir.
Konuyla ilgili olarak Hua ve arkadaslari tarafinda yapilan arastirmada [22]
normalizasyon ile ilgili farkli metotlarin kullanilabilecegi gosteriimis, miRNA
mikrodizilerinin bilinen diger genomik mikrodizilerden farklilagsmasi nedeniyle
calisiilmasi gereken bir alan olarak belirtilmistir. Normalizasyon metotlarina ek olarak
sure¢ igerisindeki her adima yonelik, miRNA degerlerinin analiz edilmesi ve
sonuglarin yorumlanmasi da dahil olmak Uzere, farkli yaklagimlar bulunmaktadir.
Guerau-de-Arellano ve arkadaslari tarafindan da ele alinan [23] bu

yaklasimlarindan mikrodizi veri setleri ¢calisma igerisinde incelenecek ilk yontem
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olarak belirlenmistir. Mikrodizi veri setlerinin incelenmeye alinmasinda; acik
kaynaklarda bu yontem ile Uretilmis kaynaklarin yogunlugu ve yontemin yayginhgi

etkili olmustur.

Acik kaynaklarda erisime agik olan miRNA mikrodizi veri setleri igerisinde, analizi
yapilan dokuya ait miRNA degerleri matris olarak saklanmaktadir. Matris igerisinde,
her bir satirda miRNA adi veya kodu ile ilgili miRNA’nin bulunma yogunlugunu
g6sterir degerler bulunmaktadir. Ornek olarak adiz mukozasi igerisinden alinan
saglikh bir o6rnek! icerisindeki mikrodizi kisa kesiti Cizelge 2.1 igerisinde
gosterilmistir. Cizelge igerisinde belirtilen degerlerin kullanimina yénelik yaklasimlar
ilerleyen bolumlerde anlatiimakla birlikte, incelenen oOrneklerde ve geligtirilen
sisteme aktarilan veri tabanlari igerisinde bulunan miRNA’larin derlendigi tam liste
EK-1 igerisinde paylasiimistir. Analizin yapildigi platform, yapilan g¢alismanin
kapsami gibi gerekcgeler nedeniyle mikrodizi igerisinde buluna kayit sayisinda

degiskenlik gdozlemlenmektedir.

Cizelge 2.1 Saglkli Agiz Mukozasi miRNA Mikrodizi Kesiti

miRNA Adi Degeri

hsa-let-7a_st 976,6248
hsa-let-7b_st 1.273,457
hsa-let-7c_st 1.020,878
hsa-let-7d_st 324,6881

Calisma kapsaminda, gen ifadesi verilerinin toplanmasi i¢in yaygin olarak kullanilan
veri tabanlari tercih edilmistir. Gen ifadelerinin kayit altina alinmasi igin kullanilan
teknolojilerin kolay elde edilebilir ve yaygin olmamasi nedeniyle galismalarin
belirtilen veri tabanlarinda bulunan veri setleri Uzerinde yogdunlastiriimasi
hedeflenmigtir. Gen ifadesi verilerinin yaygin olarak kullanildigi veri tabanlari
arasinda GEO (Gene Expression Omnibus) [24] ve ArrayExpress [25] One
cikmaktadir. Bu veri tabanlarinda, arastirmacilarin kullanima agik olarak saklanan

gen ifadeleri, ifadeyi hazirlayan kigi ve/veya kurum tarafindan belirtilen durumlara

1 GEO veri tabaninda bulunan ve galisma kapsaminda kullanilan GSM946236 numarali érneklem
icerisinden alinmistir.
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gore, elde edilen degerlerin farkli organizmalar, molekuller ve kosullar altinda
arsivienmesini mimkun kilmaktadir. Calisma kapsaminda yapilan miRNA analizleri
icin, belirtilen veri tabanlarinda bulunan insan deneylerinden yararlaniimigtir.
Deneylerin se¢iminde benzer teknolojilerin kullaniimis olmasina ve deney
kapsaminda ayni birey icin farklilasan durum tespitlerinin yapilmis olmasina dikkat

edilmigtir.

2.2  Deneylerin Temsil Edilmesi: imza ve imza Olugturma Teknikleri

Mikrodizi teknolojilerinin yayginlasmasi, buna bagh olarak farkli aragtirma
merkezleri tarafindan yayinlanan veri setlerinin artmasi ve insan da dahil olmak
uzere farkli vakalara ait gen ifadelerinin agik kaynaklarda erisilebilir bir hale gelmesi
ile birlikte genetik ifade analizleri arastirmacilarin ilgi odagr olmustur. Analizlerin
gergeklestirildigi, herhangi bir canlidan alinan, bir normal bir de normal olmayan
(6rnek Sekil 2.1) veya kontrol edilmek istenen doku Ornegine ait gen ifadelerini
iceren veri setine deney adi verilmektedir. Deney icerisinde kullanilan doku érnegi
sayisi ikiden fazla olabilece@i gibi farkli doku sahiplerinden alinan drnekler de
analizler kapsaminda kullanilabilmektedir. Bu calisma kapsaminda insana ait

dokulardan alinan gen ifadeleri kullaniimistir.

Sekil 2.1 Deney: Dokulardan Alinan Orneklerden Elde Edilen Gen ifadeleri

Deneyi olusturan gen ifadelerinin analiz edilerek; karsilastirma, siniflandirma ve geri
getirim gibi igslemlerin gerceklestirilebilmesi icin deneyi temsil edecek bir yaklagimin
gelistiriimesi gerekmektedir. Deneyi olusturan gen ifadesi sayisi iki veya daha fazla
oldugu durumda, analiz edilen gen ifadelerini deneyi temsil edebilecek tek boyutlu
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bir vektore donusturtlmesine imza olusturma sureci, elde edilen tek boyutlu vektore
ise imza adi verilmektedir. Deney veri seti icerisinde sadece tek bir duruma ait gen
ifadeleri bulunmasi halinde imza olusturma sureclerinde farkli kaynaklardan alinan
referans gen ifadeleri de kullanilabilmektedir. Bu yaklasimda dokudan alinan kontrol
ornegi ile saglikh oldugu bilinen ve kaynagi farkli olan doku érnedine ait gen ifadesi
bir araya getirilerek deney veri kiimesi olusturulmaktadir. Gen ifadelerine yodnelik
yapilan ¢alismalarda, analiz hedeflerine gore degisiklik gostermekle birlikte, bilinen
durum ve kontrol durumu arasindaki farkliliklarin dlgulmesi diginda, érnek alinan
doku igerisindeki gen ifadelerinin bulunma orani da ¢alisilan konular arasindadir.
Ornek olarak Bernd Denecke tarafindan yapilan ¢alismada [26] insan ve fare
dokularindan alinan oOrneklerde oncul miRNA (pre-miRNA) ile olgun miRNA
bulunma seviyeleri incelenmistir. Ilgili arastirmada, dokulardan alinan gen
ifadelerindeki miRNA bulunma seviyeleri analiz hedefi nedeniyle tekil gen ifadesi

dizileri yeterli olmustur.

miRNA ifadelerinin analiz edilerek, miRNA’larin, hastaliklardaki biyolojik rollerinin
incelendigi cesitli arastirmalar bulunmaktadir. Ornek olarak Xu ve arkadaslar
tarafindan yapilan arastirmada [27] tUberklloz hastaliginda miRNA’larin degisimi
gézlemlenmistir. ilgili calismada, tiiberkiiloz tedavisine baslanmamis vakalara ait
kan drneklerinden elde edilen gen ifadeleri ile saglikli oldugu bilinen gonullilerden
alinan gen ifadeleri karsilastirilarak farklilagsan miRNA’lar belirlenmis, GEO veri
tabaninda bulunan bir grup hastaliga ait gen ifade veri setleri ile karsilastirilarak
tiberkuloz ile ilgili miRNA’larin belirlenmesi hedeflenmistir. Sonucgta, 12 miRNA
degerinin arttigi, 23 miRNA degerinin azaldigi ve kisaca 35 miRNA degerinde
degisim yakalandigi ifade edilmigtir.

Mikrodizi analizlerinin; hastalik teshisi, vaka siniflandirma ve tedavi
degerlendirmeleri sureglerinde kullanildigina yonelik ¢ok c¢esitli calismalar
bulunmaktadir. Buna &rnek olarak Nannini ve arkadaslan tarafindan yapilan
arastirmada [28] kalin bagirsak kanseri ilgili olarak literatirde dikkat ¢eken
arastirmalar ele alinmig; yuksek ve dusuk risk tasiyan kanser hastalarinin ayirt
edilmesi, kanserli doku ile normal dokunun kargilastiriimasi, kanserli dokunun
fiziksel olarak bulundugu bélgeler arasi farklarin tespiti ve tedaviye alinacak cevaba

yonelik farkli galismalar incelenmistir. Sonugta mikrodizi analizlerinin, kalin bagirsak
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kanseri ile ilgili calismalar ele alindiginda, tedavi yontemi ve hasta iligkisinin
kurulmasinda destekleyici bir unsur olarak kullanilabilecegi ifade edilmistir. Ancak,
farkh platformlardan alinan verilerin islenmesi, mikrodizi veri setlerinin
yayginlasarak daha genis O0lgekli galismalarin yapiimasi, dokudan mikrodizi
verilerinin elde edilmesi, klinik bilgi ile desteklenmis mikrodizi veri setlerinin
olusturulmasi ve gunluk klinik aktivitelerde bu analizlerin konumlandiriimasi gibi

hususlar gelistiriimesi gereken alanlar olarak belirtilmistir.

Gen ifadelerine yonelik analizlerde ele alinan veri seti ve ¢alisma kapsamina bagh
olarak cografi olarak 6zellesmis sonuglarin elde edildigi de goértlmektedir. Buna
ornek olarak He ve arkadaslari tarafindan yapilan ¢alismada [29] incelemeye alinan
Cinli prostat kanseri vakalari gosterilebilir. ligili calismada kanserli doku ve ayni
bdlgeden alinan iyi huylu doku 6rnedini miRNA genetik ifade analizleri yapildi
belirtiimektedir. iyi huylu ile kanserli dokulardan alinan érneklerdeki genetik ifade
degisimleri incelendiginde, Cinli prostat kanseri vakalari ile batili 6érnek vakalar
arasinda benzerlikler olmakla birlikte Cinli vakalara 6zel farkhilagmalar gozlenmigtir.
Bu durumun, Cinliler ve diger toplumlar arasindaki epidemiyolojik farklilik olarak

yorumlanabilecegi ifade edilmistir.

Hastalik teshisi, siniflandirma, tibbi vakalarin takip edilmesi, olasi tedavilerin
belirlenmesi gibi ¢ok ¢esitli amaclarla kullanilan mikrodizi analizlerine yonelik
degerlendirmelerde [30] veri yogunlugunu ydnetebilecek yazilimlarin gerekliligi,
dokulardan alinan orneklerin dogrulugu, veri setleri icerisinde bulunan biyolojik
kopya gen ifade dizileri ile teknik olarak olusturulmus kopyalarin farkh
degerlendiriimesi gibi noktalara dikkat cekilmektedir. Dokulardan alinan gen
ifadelerinde gerek sistem tarafindan uretilen gerekse de sayisal analiz ile Gretilen
gen ifadesi dizi kopyalarinin, biyolojik gen ifadesi kopyalari kadar etkin bir sekilde
fenotip farklilagsmasini ifade edemeyecegi belirtiimektedir. Bu nedenle, dokulardan
alinan 6rneklerde veri gesitliligi igin sistem tarafindan Uretilen veri setlerinde ziyade
farkli vakalardan alinan biyolojik doku Orneklerinin analiz edilmesine dikkat
edilmektedir. Buna ek olarak, gen ifadeleri arasindaki farklilagsmanin

hesaplanmasinda kullanilan yontemler de buyuk énem arz etmektedir.
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Gen ifadelerinin, farkli durumlar altindaki degisimlerinin analiz edilerek, farklilagsma
hesaplamalarinin yapilabilmesi igin gesgitli yaklagimlar bulunmaktadir. Temel olarak

farkhlasma hesaplamalarinin akigi Sekil 2.2 igerisinde gosterilmistir.

Doku Ornegine

W .
— [::ku ?:negl *—»| ait Mikro Dizi Veri

[ 5aglkiBolee) | e e Setl Olusturme
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Analiz Islemleri
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(Kontrol Bolgesi) ma lglemi Seti Olusturma

Kontrol Bolgesi Doku =
Analiz Islemleri

Deney imzasi

Sekil 2.2 Mikrodizi Farklilagsma Analizi ile imza Olusturma Siireci

Sekil 2.2 igerisinde gosterilen ilk asama igerisinde incelenecek vakalardan alinacak
dokularin belirlenmesi, ilgili doku orneklerinin ikinci agsama igerisinde yapilacak
analizlere uygun sekilde alinmasi ve saklanmasi gerekmektedir. ilk asama islemleri
genellikle tibbi aragtirmalarin yapildigi merkezler ile saglik temali galismalar yurtten
hastane ve enstitlu gibi odaklarda gergeklestiriimekte olup, bu ¢alisma kapsaminda
degildir. ikinci asama icerisinde, elde edilen dokularin sayisallastiriimasina yénelik
calismalar yurutulmektedir. Bu asamada, dokunun, onceki bolumde bahsedildigi
uzere ilgili teknolojiler ile sayisallastirma sureci yurutulmektedir. Dokulardan alinan
orneklerin sayisallasgtiriimasi iglemi de bu ¢alisma kapsaminda olmamakla birlikte,
acik veri tabanlarinda bulunan mikrodizi veri setleri incelendiginde Affymetrix ve
Agilent platformlarinin 6ne ¢iktig1 gorilmektedir. Belirtilen platformlardan elde edilen
mikrodizi veri setlerinin igerik olarak farklilk g6sterebildigi ifade ediimektedir. Ornek
olarak Vescovo ve arkadaslari tarafindan fare dokulari Gzerinde yapilan ¢alismada
[31], Affymetrix ve Agilent platformlarinin benzer sonuglar tretmekle beraber, gesitli
mMiRNA degerlerinde farkli degerler sergiledigi belirtiimistir. Bu durumun, farkh
platformlardan alinan doku &rneklerinde miRNA analizlerine olumsuz
yansimalarinin olabilecegi ifade edilmistir. Bu nedenle bu ¢alisma igerisinde ele

alinan veri setlerinin benzer teknolojilerde olmasina dikkat edilmistir.
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Bu calisma kapsaminda ele alinan uclnci asama olan miRNA mikrodizi
degerlerinin okunmasi ile ilgili gesitli yaklagimlar bulunmaktadir. Ornek olarak
Lopez-Romero ve arkadaslari tarafindan yapilan galismada [32] Agilent platformu
ile elde edilen verilerin islenmesine yonelik 6neriler paylagilmistir. Ilgili calismada,
platformdan elde edilen sinyal verisi Uzerinde, sinyal arka planindaki verilerin
diuzeltiimesi veya islem yapilmadan analiz algoritmalarinin kullanilmasinin miRNA
degerlerinin tespitine etkisi incelenmigtir. Kullanilan analiz algoritmasi ile birlikte
degerlendirildiginde, sinyal duzeltmesi yapilmadigi durumda, Ozellikle dusuk

miktarda bulunan miRNA degerlerinin daha net tespit edilebildigi belirtiimigtir.

Farkli durumlara ait gen ifade degerlerinin platformlardan alindiktan sonra analiz
edilmesi en kritik asamalardan biri olarak degerlendiriimektedir. Durumlar arasi
degisim gosteren gen ifadelerinin tespit edilmesi, 6ne ¢ikan genlerin belirlenmesi ve
bu islemlerin sonucunda deneye ait imza olusturulmasi i¢in ¢esitli algoritmalar
kullaniimaktadir. Bu konuyla ilgili yapilan ¢alismalarda [33]-[35] deney igerisinde
bulunan gen ifade dizisi sayisinin, diziler igerisinde veri butinligu gibi unsurlarin
etkili oldugu ifade edilmistir. Gen ifadeleri arasindaki farklilasmanin hesaplanmasi

icin kullanilan temel algoritma Cizelge 2.2 icerisinde gosterilmistir.

Cizelge 2.2 Gen ifadelerinde Farklilasma Hesaplamasina ait S6zde Kod

Girdi:
saglikli durum dizi //Saglikli dokuya ait gen ifade dizisi
kontrol dizi //Kontrol dokusuna ait gen ifade dizisi
bilinen gen ifadeleri dizi //miRNA Listesi

1. BASLA

2. farklilasma dizi « BOS

3. 1 <0

4. j « ElemanSayisi (bilinen gen ifadeleri dizi)

5. while i < j do

6. fark - Hesapla (saglikli durum dizi, kontrol dizi,
bilinen gen ifadeleri dizi[i])

7. farklilasma dizi[bilinen gen ifadeleri dizi[i]] « fark

8. i++

9. end while

10. BITIR

Cikta:

farklilasma dizi //I1gili deneye ait farklilasma dizisi

Farkllasma hesaplamasina ait temel algoritma igerisinde gdsterilen “Hesapla”

fonksiyonunda da belirtildigi Uzere, analizlerde tum gen ifadesi dizisi
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kullanilabilecegi gibi, dogrusal bir yaklasim ile sadece gen 6zelinde degisim de
incelenebilir. Bu ¢alisma kapsaminda yapilan farklilagsma hesaplamalari R araci [36]
ile Bioconductor [37] kutuphanesinde bulunan Nudge [38] metodu kullanilarak
gerceklestiriimistir. Bioconductor kutiphanesine biyoinformatik alaninda c¢esitli
analiz metotlarinin agik kaynak olarak saglandigi ve yaygin kullanim ile surekli
guncel yontemlerin barindirildigi bir ortam olusturulmustur. R, yaygin olarak
kullanilan, agik kaynakli ve surekli glncellenen bir analiz araci olarak dikkat
cekmektedir. Arastirmacilar tarafindan, platform bagimsiz olarak ¢alismasi, genis
kitiphane destegi ve Bioconductor gibi 6zel g¢alisma alanlarinin bu platformu

kullanmasi nedeniyle tercih edilmektedir.

Nudge metodu ile farklilagsma hesaplamasi gergeklestirilirken; her bir miRNA i igin
farkhlasma degeri z;, saghkh ve kontrol durumu arasinda degisim olasihgi ele
alinarak hesaplanmaktadir. z; degerinin hesaplanmasi icin miRNA degerlerinin
degisiminin asagida belirtilen (2.1) esitligindeki karmal dagilim modeline uygun

olarak tahmin edinilmesine ¢alisiimaktadir.
ri~pN(rilp, 0%) + (1 = p)U (1) (2.1)

Model igerisinde; r; ile miRNA i igin gbzlenen normalize edilmis logaritma orani ve
farkli ifadelerin oncel olasiligi ise p ile temsil edilmistir. N(r;|u, ) normal dagilimi
icerisinde ortalama p ile, varyans ise o2 ile temsil edilmistir. ifade icerisinde U(r;) ile
sinirli araliktaki tekdiuze dagilim temsil edilmistir. Beklenti maksimizasyonu
(expectation maximization) algoritmasi ile p, u ve ¢? parametre tahminleri
kullanilarak z; sonraki olasihgl hesaplanabilmektedir. Hesaplanan deger imza
vektorl igerisindeki miRNA profilini gostermektedir. k. beklenti adimi, z; mevcut

tahmin degerleri kullanilarak asagida belirtilen (2.2) esitligindeki gibi kestirilebilir.

500 _ (1-p* U
i ﬁ(k‘l)N(Tilﬁ(k_l)' (5(k—1))2) + (1 = pE=D)U(ry)

(2.2)

Maksimizasyon adimi, beklenti adimini takip ederek model parametrelerini (p, u ve
0?) asagida belirtilen (2.3), (2.4) ve (2.5) esitliklerini kullanarak tahmin eder ve

farklilagma olasiligini tahmin hesaplar.
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Belirtilen Nudge yontemi ile elde edilen imza vektorl siniflandirma ve geri-getirim
gibi analiz islemlerinde kullanilabilmektedir. Bu g¢alisma kapsaminda dogrudan
Nudge yontemi ile elde edilen imza vektorlerinin kullanilarak gerceklestirilen
analizler “geleneksel yoéntem” olarak adlandinimistir. ilerleyen bélimlerde

geleneksel yontemden farklilasan yaklasimlar detayl bir sekilde anlatiimaktadir.

2.3 Alternatif imza Olusturma Yontemi: Kiime Zenginlesme Analizi

Geleneksel farklilasma hesaplamalari yontemleri kullanilarak olugturulan deney
imza vektoru icerisinde her bir gen igin hesaplanan farklilasma degeri kayit altina
alinmaktadir. Hesaplanan degerlerin; kullanilan teknoloji, veri temizleme islemleri
veya imza olusturma slrecinde yasanabilecek sayisal sapmalar nedeniyle olasi
etkisinden farkli yansimalari olmasi olasidir. Bu durumun nedeniyle, tekil
degisimlerin analiz edilmesi yerine, gruplanmis gen ifadeleri kullanilarak farklilasma

analizi yapilmasi ¢alismalari guindeme gelmigtir.

Durumlar arasinda gen ifadelerinin gosterdigi farkhlagsmanin yorumlanmasi
surecinde hesaplamalara alan uzmanhgi bilgisinin de eklenmesi igin kime bazli
imza olusturma yontemi gelistiriimistir. Subramanian ve arkadaslari tarafindan
yapilan ¢alismada [39] GSEA (Gene Set Enrichment Analysis) adi verilen yontem
kullanilarak gen ifadelerinin; hastalik, fonksiyon ve biyolojik sUre¢ gibi kimeler
icerisinde gruplanmasi saglanmistir. Kimlerin olusturulmasi igin; alan uzmanlarinin
sagladigi bilgiler, biyolojik deneyler, sayisal analizler, literatlr aragtirmalari gibi ¢ok
sayida kaynaktan yararlanildidi ifade edilmektedir. Bu yaklagim ile deneyler igin
olusturulacak imza vektorlerinin bilgi tabanh olmasi ve kume tanimlarinin
zenginlestiriimesi ile imza c¢esitliligin saglanabilmesi hedeflenmigtir. Deney

imzalarin, en ylksek veya en dusuk farklihk gdsteren gen ifadeleri gibi yaklagimlar
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yerine, secilecek kiimeler Uzerinden olusturulabiliyor olmasi, analiz hedefine de
badli olarak, ayni veri seti Uzerinde farkli dederlendirme kriterlerine gore

calismalarin yapilabilmesine olanak saglamaktadir.

GSEA yontemi ile; iki biyolojik durum vektoru icerisindeki genlerin farklilagsma
deg@erlerinin, on tanimh gen kumeleri igerisinde bir arada bulunma yogunlugu
hesaplanmaktadir. Farklilasma analizi slrecine eklenen adimlar ile olusturulan

GSEA sureci Sekil 2.3 igerisinde gosterilmigtir.

Gen Bazl
Kime Listesi

Kiime Bazli
imza Vektdri

______T______l

Farkhlasma Vektdra

Sekil 2.3 GSEA: Kiime Bazli imza Olusturma Yéntemi

Kime bazli imza olusturma algoritmasi; D farklilasma dizisi icerisinde bulunan N
adet gen ve k adet oérnek girdileri ile baslar ve Cizelge 2.3 igerisinde gosterilen

adimlari takip eder.

Cizelge 2.3 GSEA Algoritmasi

. BASLA
Gen farklilasma dizisini bilylikten kiiciige sirala
3. On tanimli tiim miRNA kiimeleri icin kiime zenginlesme skorunu
(ES) hesapla
4. Kiime ve ES degerleri listesini sirala
Siralanmis listeyi deney imzasi olarak ata
6. BITIR

N =

€}

Algoritma igerisinde ikinci adimda gergeklestirilen islem, deney veri setinden elde

edilen D dizisi igerisinde bulunan her bir i. gen g; igin r(g;) = rj fonksiyonu ile elde

23



edilen farkllasma degerinin blyuUkten klguge siralanmasi igerir. Siralanan gen

listesi L = {g,, ..., gy} dizisi icerisinde saklanir.

Farklilasma deg@erlerine gore siralanan gen dizi L igerisinde her i pozisyonunda, her
bir gen kimesi S i¢in kime zenginlesme puani ES(S) asagida belirtilen (2.6), (2.7),
(2.8) ve (2.9) esitlikleri ile hesaplanir. Hesaplama adimlari icerisinde p agirlik
kontrolu i¢in kullanilmig ve orijinal GSEA ¢alismasinda da oldugu gibi 1 olarak kabul

edilmigtir. On tanimli her bir gen kiimesi S igerisindeki gen sayisi Ny ile ifade

edilmistir.
. "
Ppie (S, 1) = Z N (2.6)
R
gi€S
jsi
P
Ny = Z 7] (2.7)
giES
Priss (5,0 = Y (28)
miss\O, 1) = VIRV .
P (N — Ny)
jsi
ES(S) = Phit - Pmiss (2-9)

GSEA algoritmasinin bu galisma kapsaminda uygulamasi ve elde edilen sonuglar

ilerleyen bolumlerde detayl bir sekilde anlatiimistir.

2.4 miSEA: miRNA Kiime Zenginlegsme Analizi Araci

Bu tez calismasi kapsaminda gercgeklestirilen ve analizlerin temelini olugturan arag,
GSEA ydntemine benzer sekilde fonksiyonel/yapisal miRNA kimelerinin Gzerinde
zenginlesme analizi yapabilecek bir yapida tasarlanmistir. miSEA (miRNA Set
Enrichment Analysis) [40] adi verilen ara¢ ile miRNA kumeleri bazli olarak imza
olusturma olanagi elde edilmistir. Geleneksel olarak adlandirilan yaklasim ile kiime
bazli imza kullanilarak elde edilen sonuglar karsilastirilarak GSEA ydnteminin

miRNA ifadeleri 6zelindeki verimi incelemeye alinmistir.

mIiSEA gergeklestirim slrecinde temel alinan sistem mimarisi Sekil 2.4 igerisinde

gosterilmigtir. Mimari igerisinde belirtilen ilk agsama olan farklilagsma hesaplamasi igin
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onceki bolimde detaylari belirtilen Nudge yontemi kullaniimigtir. Nudge yontemine
girdi olarak kullanicidan alinan normal ve kontrol durumuna ait gen ifadeleri dizileri
saglanmaktadir. Nudge yontemi tarafindan uretilen farklilagma dizisi GSEA yontemi
kullanilarak kime zenginlesme analizi gergeklestiriimektedir. Sistem tarafindan
uretilen kime zenginlesme degerleri ilgili deneye ait imza olarak kayit altina

alinmaktadir.

Siralanmig
mIRNA Kameleri

Hesaplamasi

|

I

I

| Farklilagma e

| —
1 | —_— —_— I
—|— &P

|

|

I

I

|

|

miRNA Kiime Gruplar

Hastalik | Diizenleyici | Hedef | Cluster | Aile | Doku | Fonksiyon | miRCancer

Sekil 2.4 miSEA Sistem Mimarisi

Gelistirilen sistem icerisinde kullanilan GSEA yontemi geregi 8 ana kategoride kime
gruplarn olusturulmustur. Mevcut durumda bu alanda yapilan arastirmalardan
yararlanilmasi ve akademik arastirmalar ile mevcut kimelerin zenginlestiriimesi
hedeflenmistir. Belirtilen mevcut kiimeler, arastirmacilarin kullanimina agik bulunan
cesitli farkh calismalar [41]-[44] igerisinde bulunmaktadir. Bunlara érnek olarak
hastalik iligkilerine gére kimelemelerin yapildigi HMDD [45] ve fonksiyonlarina gore
kimelemelerin yapildigi TAM [46] verilebilir. miSEA sistemi igerisinde olugturulan

kimeler asagidaki kriterlere gore gruplanabilir;

1. Ortak hedeflerine gore: Ayni genleri diizenleyen genlerin benzer biyolojik
sureclerde etkili oldugunu dusunerek, ortak hedef genlerine gére miRNA
kiimeleri olusturulmustur. ilgili miRNA kimelerinin olusturulmasinda

miRecords [43] ve Tarbase [42] kaynaklarindan yararlaniimigtir.

2. Ortak diizenleyicilerine gore: Ayni transkripsiyon faktorleri tarafindan
dizenlenen miRNA’larin benzer yapisal 6zelliklere sahip olabilecegi veya

ayni biyolojik sureclerde yer alabilece@i dusunulerek, ortak dizenleyicilere
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gére kumeler olusturulmustur. ilgili miRNA kimelerinin olusturuimasinda

transmiR [44] veri tabanindan yararlaniimistir.

3. Hastaliklarla iligkilerine gore: Bazi miRNA’larin hangi hastaliklarla
dogrudan iligkili olduguna dair pek ¢cok calisma yapiimigtir. Ortak hastalik
iliskileri ortak fonksiyonun bir gostergesidir. ilgili miRNA kiimelerinin
olusturuimasinda HMDD [45] ve miRCancer [41] veri tabanlarindan

yararlaniimigtir.

4. Benzer fonksiyonel belirtimlerine (annotation) gore: Literatlr bilgilerine
dayanarak ayni fonksiyonel sureglerde yer aldigi distnilen bazi miRNA
gruplar hali hazirda yaratilmistir. ilgili miRNA kiimelerinin olusturuimasinda

TAM [46] veri tabanindan yararlaniimistir.

5. Genom koordinatlarina gore: Koordinat yakinhgdi fonksiyonel benzerlikle
iliskili olabileceginden bu 6zellige gére kiimeler olusturulmustur. ilgili miRNA

kimelerinin olusturulmasinda miRBase [47] veri tabanindan yararlaniimistir.

6. Ailelerine gore: Bazi miRNA'lar igin aile tanimlamalari olusturulmustur. ilgili
miRNA  kimelerinin  olusturulmasinda TAM [46] veri tabanindan

yararlaniimigtir.

Calisma boyunca farkli kaynaklardan toplanan bilgiler ile olusturulan miRNA kiime
kategoriler ve bu kategoriler igerisinde bulunan kiime sayilari Cizelge 2.4 igerisinde,

detayl liste ise EK-2 icerisinde belirtilmigtir.

Cizelge 2.4 miRNA Kime Kategorileri ve Sayilari

Kategori miRNA Kime Sayisi
Hastalik 397
Duzenleyici 157
Hedef 2152
mMIiRNA Cluster 70
MiRNA Ailesi 58
Doku 6
Fonksiyon 68
miRCancer 120
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miSEA aracinin sistem tasariminda dikkate alinan temel unsurlar ve ilgili

yaklagimlar asagida listelenmistir;

1. miRNA ifadeleri ile ilgili analiz g¢aligmalar yuruten arastirmacilarin
kullanimina agik bir sistem tasarimi hedeflenmis, bu hedefin kargilanabilmesi

icin internet tarayici ile kullanilabilen bir platform olusturulmustur.

2. Olusturulan sistemin farkh platformlarda c¢alisabilmesi ve kullanilan
yazilimlarin lisanslama kisitlarinin olmamasi hedeflenmis, bu hedefin
karsilanabilmesi yazilim dili olarak PHP, veri tabani sunucusu olarak MySQL
ve ag sunucusu olarak Apache HTTP Server uygulamalari kullaniimis,

uygulamalar Linux isletim sistemi Uzerinde kosturulmustur.

3. Analizler sonucu elde edilecek islemlerin hassasiyeti ve dogrulugu
hedeflenmis, bu hedefin gerceklestirilebilmesi icin farklilasma gibi kritik
islemler R aracinin ve ilgili kitiphanelerin sisteme entegrasyonu yapilarak

gergeklestiriimistir.

4. Analizler sonucu elde edilen sonuglarinin ve miRNA kimelerinin tekrar
erigilebilir olmasi hedeflenmis, bu hedefin gergeklestirilebilmesi igcin imza
konfigirasyonu, deney sahibi, miRNA kime tanimlari gibi parametreleri
iceren detayli bir iligkisel veri tabani tasarimi yapilmistir. Tasarlanan veri

tabani yapisi Sekil 2.5 igerisinde belirtilmigtir.

5. Tasarlanan sisteme girdi saglayacak kullanicilarin g¢aligmalarini takip
edebilmeleri, ziyaretciler ve diger arastirmacilar tarafindan da kullanimi kolay
bir araylz olusturulmasi hedeflenmis, bu hedefin karsilanabilmesi igin
anonim ve abone kullanici arayuzleri tasarlanmistir. Sistem tarafindan analiz
edilmesi istenen deneylerin farkh konfigurasyonlarda yuklenebilmesi igin
Sekil 2.6 igerisinde belirtilen araylz tasarlanmigtir. Mevcut durumda bulunan
analiz sonuglarinin ve deneylerin (Sekil 2.7) listelendigi arayuz ile

kullanicilarin yonlendirilmesi hedeflenmisgtir.
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Sekil 2.5 miSEA Araci Veri Tabani Yapisi

mISEA araci veri tabani hem analiz kayitlarinin iliskisel olarak tutulmasina hem de
kullanicilarin  ve kullanici  konfigirasyon taleplerinin  yonetilmesine imkan
saglayacak bir yapida tasarlanmistir. Sistem tarafindan Uretilen sonuglar, imza
konfiglrasyonu ve kiime bazinda saklanmaktadir. Bu yaklagim her bir deney igin
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detayli analiz olanagini saglamistir. Buna ek olarak, sistem kullanicilarinin

tanimladiklari kime tanimlarinin da kullanilabilmesine olanak saglanmistir.

Submit your Experiment

Details about experiment

Control file Signature file Experiment Type
Dosya Sec | Dosya segiimedi Dosya Sec | Dosya secimedi
[ Click Here for Sample File | [ Click Here for Sample File |
Treatment file (] I've already created a signature file. Experiment Description
Dosya Seg | Dosya segilmedi
[ Click Here for Sample File |
Experiment file type Custom miRNA Set File*
© miRNA Microarray Dosya Seg | Dosya segimedi
MIRNA Sequencing [ Click Here for Sample File ]
Vour e-mail MIRNA Set Selection”
@ | erdem.corapcioglu@gmail.com (F:‘au'g!r
HMDD
Your Name & Surname Tissuespecific
ErED Experiment Threshold Value (float)
(7)1 permit the system to store my experiment for future use. 0.01
Crve ing step of the files.

‘Submit Form Reset Form

Date of Submission

7 June 2017 10:02 PM

Sekil 2.6 miSEA Araci Deney Yukleme Arayuzu

Dashboard

3.013 243

MIRNA Set Experiment

View Details (] View Details ° View Details o

1.758.069 4

Experiment Type Results Generated =
View Details ° View Details o SELBET S @
Weekly Added Experiment Statistics Chart Weekly Generated miRNA Set Result Stafistics Chart
300 2,000,000
225 1,500,000 -
150 1,000,000 — Older
Value: 1518790
75 . .
0 0
Older 31 week(s) ago 30 week(s) ago 15 week(s) ago Older 28 week(s) ago 15 week(s) ago

Sekil 2.7 miSEA Araci Bilgilendirme ArayuzU

miSEA araci kullanilarak olusturulan imzalar ile elde edilen sonuglar, imza
olusturma surecinde kime gruplarinin sonuglara ve tez hedefleri dogrultusunda

eklenen ozellikler ilerleyen bolimlerde detayli bir sekilde ele alinmigtir.
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3. DENEY SINIFLANDIRMA ve iLGIiLi DENEY GERI-GETIRIMI
3.1 Arastirma Yaklagimi ve Kapsami

Bu tez calismasi kapsaminda gercgeklestirilen analizler temelde iki ana problem
Uzerinde yogunlastigi ifade edilebilir. Calismalarin Gzerine yogunlastigi ilk problem,
mevcut vakalara ait imzalar ile teshis bilgisi bulunan mevcut bir vaka veya teshis
bilgisi bulunmayan yeni bir vakanin karsilastiriimasidir. Bu haliyle ilk problem iki alt
problemden olusmaktadir. Birinci alt problem teshis bilgisi bulunan vakalarin tez
kapsaminda Onerilen veri seti temsil yaklagimi ile dogru bir sekilde gruplanmasidir.
ikinci alt problem ise, teshis bilgisi bulunmayan vakalarin, 6nerilen veri seti temsil
yaklasimi ile analiz edilerek mevcut vakalar ile gruplanarak teshis bilgisinin
cikariimasidir. Belirtilen problemler siniflandirma problemi olarak adlandiriimaktadir
ve ilgili alanda kullanilan cesitli siniflandirici algoritmalar bulunmaktadir. ilerleyen
boélumler igerisinde g¢alisma kapsaminda kullanilan siniflandirma algoritmalari ve

elde edilen sonugclar detayli bir sekilde yer almaktadir.

Siniflandirma yontemleri ile teshise yonelik gruplandirmalar mimkin olmakla
birlikte, vaka yodun veri tabanlari icerisinde “benzer vaka” sorgulamalarinin
yapilabilmesi de 6nemlidir. Bu noktada problem, ayni teshise sahip vakalarin
gruplanmasindan, sorgulanan vakaya benzer vakalarin benzerlik degerlerine gore
siralanmasi ve ayni teshise sahip vakalarin éncelikli olarak siralanmasi problemine
donusmektedir. Siniflandirma probleminden farkli olarak, benzerlik degerlerinin
hesaplanmasi ve bu degerlerin geri-getiim siralamasinda kullaniimasi
gerekmektedir. ilerleyen bélimler igerisinde calisma kapsaminda kullanilan geri-

getirim yaklasimlari ve elde edilen sonugclar detayli bir sekilde yer almaktadir.

3.2 Deney Siniflandirma

Siniflandirma algoritmalarinin, incelemeye alinan veri seti Uzerinde siniflandirma
analizini gergeklestirebilmesi igin egitim grubu adi verilen ve Ozniteliklere ek olarak
sinif bilgisi bulunan érnekler ile egitiimesi gerekmektedir. Egitim grubu, algoritmanin,
siniflandirma surecinde veri seti igerisindeki siniflar ile 6gelerin Oznitelikleri
arasindaki iligkinin ve 6gelerin gruplanmasi i¢in kullanilacak yaklagimin belirlenmesi
gibi amaglarla kullaniimaktadir. Siniflandirma algoritmasinin egitim grubu ile

egitiimesinin ardindan, siniflandirma performansinin analiz edilebilmesi igin test
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grubu adi verilen veri seti kullanilmaktadir. Bu veri seti icerisinde, egitim grubunda
bulunmayan ve analiz sonucu degerlendiriimesi yapilabilmesi igin egitim grubunda
da oldugu gibi sinif bilgisi bulunan 6gdeler bulunmaktadir. Test grubu igerisindeki
Ogeler, siniflandirma algoritmasina, sinif bilgisi gizlenerek verilir ve sonugta
algoritma tarafindan belirlenen sinif ile bilinen sinif karsilastirmasi yapilarak

siniflandirma basarisi degerlendirilir.

Test ve egitim gruplarinin olusturulmasi igin ¢esitli yontemler bulunmaktadir.
Bunlara ornek olarak siniflandirma galismasi yapilacak tim veri seti igerisinden
belirli bir kismin egitim verisi olarak ayrilmasi ve siniflandirma analizinin ise geriye
kalan bélimde yapilmasi gdsterilebilir. Uzerinde ¢alisma yapilan veri seti igerisinde
0ge sayisinin fazla olmasi durumunda basit dogrulama olarak adlandirilan bu
yaklagim, veri setinin %5-%33 oranindaki boélumunun test grubu, geriye kalan
boliumunun ise egitim grubu olarak kullanilmasini igerir. Buna karsilik, veri seti
icerisinde bulunan 6ge sayisinin az olmasi durumunda ikili ¢apraz dogrulama
yaklasimi kullaniimaktadir. Bu yaklagimda veri seti ikiye ayrilmakta, olusturulan her
bir parga hem test hem de egitim veri seti olarak kullanilacak sekilde analiz
yapillmaktadir. Elde edilen sonuglarin ortalamasi alinarak siniflandirma
algoritmasinin basarisi degerlendiriimektedir. Yaygin olarak kullanilan yontem ise n
capraz dogrulama yaklasimidir. Ikili capraz dogrulama ydéntemine benzer sekilde
veri seti n adet pargaya bolunur. Her bir parga sirasiyla geriye kalan veri seti buttiinin
egitim grubu olarak kullanildigi durum igin test edilir. Elde edilen analiz sonuglarinin
ortalamasi alinarak siniflandirma algoritmasinin basari hesaplanir. N c¢apraz
dogrulama yaklasiminda kullanilacak n degerinin hesaplanmasi igin c¢esitli
yaklasimlar bulundugu gibi, farkl sabit degerlerin denenerek de degerlendiriimesi
mumkundur. Yaygin kullanimda n ¢apraz dogrulama yaklagiminda, 6ge sayisinin
fazla oldugu veri setleri icin, n degeri 10 olarak kabul edilerek analizler

gerceklestiriimektedir.

Siniflandirma algoritmalarinin basarisinin hesaplanmasi igin gesitli parametreler
degerlendiriimektedir. Konuyla ilgi Sokolava ve Lapalme tarafindan yapilan
calismada [48] da ele alindigi Uzere, siniflandirma karmasikligindan bagimsiz

olarak, karisiklik matrisinin (confusion matrix) olusturulmasi ve ilgili matris igerisinde
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belirtilen degerlerin hesaplanmasi gerekmektedir. Karisiklik matrisinin yapisi

Cizelge 3.1 igerisinde belirtilmigtir.

Cizelge 3.1 Karisiklik Matrisi

Ongériilen Sinif
S1 (Poazitif) | S2 (Negatif)
S1 (Pozitif) TP FN
Sz (Negatif) FP TN

Karigikhik Matrisi

Gergek Sinif

Karisiklik matrisi, siniflandirma algoritmasinin basgarisinin, gercekte bilinen sinif
degeri ile algoritma tarafindan hesaplanan siniflandirma degerinin incelenmesi
esasina gore kurgulanmistir. Siniflandirma, pozitif ve negatif olarak adlandirilan ikili
sinif Gzerinden gergeklestirilir. Pozitif sinif, incelemeye alinan vakanin hasta oldugu
durumlari, negatif sinif ise incelemeye alinan vakanin saglikli ve/veya belirtilen
hastaliga sahip olmadigi durumlari icermektedir. Buna gore, matris igerisinde yer

alan ve kisaltma olarak belirtiimis degerler asagidaki bilgileri yansitmaktadir;

e TP (True Positive): Gergekte bilinen sinif ile tespit edilen sinifin ayni ve
pozitif oldugu durumlarin sayisini belirtir. Hastalik teshisi ile birlikte
degerlendirildiginde, bu bélimde, gercekte hasta olan ve sistem tarafindan

da hasta olarak isaretlenen vakalar ifade edilmektedir.

e FN (False Negative): Gergekte bilinen sinif pozitif oldugu halde negatif
olarak tespit edilen durumlarin sayisini belirtir. Hastalik teshisi ile birlikte
degerlendirildiginde, bu bodlimde, gercekte hasta olan ancak sistem
tarafindan saglikli ve/veya ilgili hastalia sahip olmayan olarak isaretlenen

vakalar ifade edilmektedir.

e FP (False Positive): Gergekte bilinen sinif negatif oldugu halde pozitif olarak
tespit edilen durumlarin sayisini belirtir. Hastalik teshisi ile Dbirlikte
degerlendirildiginde, bu boélimde, gercekte saglikli ve/veya ilgili hastaliga

sahip olmayan ancak hasta olarak isaretlenen vakalar ifade edilmektedir

e TN (True Negative): Gergekte bilinen sinif ile tespit edilen sinifin ayni ve

negatif oldugu durumlarin sayisini belirtir. Hastalik teshisi ile birlikte
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degerlendirildiginde, bu bélimde, gercekte saglikli ve/veya ilgili hastaliga
sahip olmayan ve sistem tarafindan da saglikl ve/veya ilgili hastaliga sahip

olmayan olarak isaretlenen vakalar ifade edilmektedir.

Karigiklik matrisi ile belirtilen dngoru ve gergcek durum karsilastirma tablosunda en
iyi durum FN ve FP degerlerinin O olmasidir. Boyle bir durumda, algoritma, gergek
durumda hasta olan ve olmayan tim vakalari dogru tespit etmis olacaktir. Ancak,
gercek dunya calismalarinda, Ozellikle karmasikhgr yodun problemlerde, bu
durumun saglanabilmesinin olasihgi dusuktur. Matris icerisinde belirtilen degerler
kullanilarak siniflandirma algoritmasinin farkl acilardan analizi yapilabilmektedir.

ilgili analiz hesaplamalari ve tanimlari asagida belirtilmistir;

e Dogruluk (Accuracy): Siniflandirma algoritmasinin, gergekte hasta olan ve
hasta olmayan vakalari tahmin etme oranini géstermektedir. (3.1) esitligi ile

hesaplanir.

TP+TN
TP+TN+ FN + FP

Accuracy =

(3.1)

e Hassasiyet (Precision): Siniflandirma algoritmasinin, gergekte hasta olan
vakalari dogru tespit etme sayisinin toplamda hasta olarak tespit ettigi

vakalara oranini géstermektedir. (3.2) esitligi ile hesaplanir.

Precision = e 3.2
recision = TP + FP ( . )
o Segicilik (Specificity): Siniflandirma algoritmasinin, gercekte hasta

olmayan vakalari dogru tespit etme sayisinin toplamda hasta olmayan vaka

sayisina oranini gostermektedir. (3.3) esitligi ile hesaplanir.

TN

SpQCifiCity = FP+—T]V

(3.3)

e Duyarhhik (Sensitivity/Recall): Siniflandirma algoritmasinin, gercekte hasta
olan vakalari dogru tespit etme sayisinin toplamda gergekte hasta olan vaka
sayisina oranini gostermektedir. (3.4) esitligi ile hesaplanir.

TP

TP+ FN 34)

Sensitivity =
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e F-Measure: Precision ve Sensitivity degerinin harmoni ortalamasidir. (3.5)
esitligi ile hesaplanir.

2 X Precision X Sensitivity

FM = 3.5
easure Precision + Sensitivity (3:5)

e Matthews korelasyon katsayisi (Matthews Correlation Coefficients):
Ozellikle siniflar igerisinde 6ge sayisinin kisitl oldugu ve/veya 6ge sinif
dagihimin dengesiz oldugu durumda diger analizlerin dogrulanmasi

amaciyla kullanilir. (3.6) esitligi ile hesaplanir.

_ TP X TN — FP X FN
J(TP +FP)(TP + FN)(TN + FP)(TN + FN)

Mcc (3.6)

Siniflandirma algoritmasinin analiz edilmesi igin kullanilan ilgili parametrelerden,
siniflandirma yapilan veri setine de bagli olmakla birlikte, 6zellikle iyilestirme
hedeflenen parametreler olabilir. Bu durum siniflandirma ile elde edilecek sonucun
kullanimina bagli olacak degisecektir. Ornek olarak, tez calismasi kapsaminda ele
alinan tibbi teshis siniflandirma probleminde hastaligin dogru siniflandiriimasi kritik
onemdedir. Buna ek olarak hasta olmayan vakalarin da tespiti, gereksiz ve hatta
olumsuz sonuglari olabilecek tedavi uygulamalarinin dnline gegecektir. Bu agidan
degerlendirildiginde; dogruluk, hassasiyet ve segicilik parametrelerinde basarinin

arttirllmasi gerektigi ifade edilebilir.

Tez calismasi kapsaminda yapilan analizlerde, islem performansi ve dogrulugu igin
arastirmacilar tarafindan tercih edilen agik kaynak analiz araci WEKA [49]
kullanilmigtir. Bu bolum igerisinde kullanilan siniflandirma algoritmalarina ait detayl
bilgiler paylasiimis, elde edilen sonuglar ve degerlendirme ise ilerleyen bolumlerde
aktariimigtir.

3.2.1 Onceki galigmalar

Gen ifade verileri ile ilgili gegmis donemde yapilan siniflandirma calismalari
incelendiginde, siniflandirilacak veri seti ile ilgili farkl yaklagimlari ve algoritmalarin
kullanildig1 gordlmektedir. Bu konuyla ilgili incelemelerde [50] siniflandirma
calismalarinin yaygin olarak asagidaki islem adimlarindan olustugu ifade

edilmektedir;
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e Deneyi temsil eden imza vektorinun olusturulmasi igin yontem
belirlenmesi ve imza vektorinin olusturulmasi,

o Imza vektori igerisinde bulunan 6znitelik degerlerinin analiz edilmesi ve
kullanilacak 6znitelik degerlerinin belirlenmesi,

e Siniflandirma algoritmasinin igletiimesi ve

e Elde edilen sonuglarin analiz edilmesi.

Belirtilen islem adimlarinin bazilarinin, érnek olarak 6znitelik degerlerinin analiz
edilmesi gibi, c¢esitli c¢alismalarda kullanilmadigi goralmustar. Siniflandirma
calismalarinda iki sinifli bir analiz hedefi olabilecegi gibi, 6rnek olarak meme kanseri
olan vakalar ile saglikli vakalari iceren veri seti, cok sayida farkli vaka iceren veri
setleri siniflandirma kapsaminda ele alinabilmektedir. Bu konuda belirtilen
yaklasimlari detayl bir sekilde ele alan Lee ve arkadaslari tarafindan 2005 yilinda
gerceklestirilen analizler [51] dikkat cekmektedir. llgili calismada, 7 veri seti (izerinde
21 siniflandirma yéntemi ve 3 farkli 6znitelik segim yaklasimi kullaniimigtir. Sonucta,
bu galisma igerisinde de kullanilan k en yakin komsu ve destek vektor makineleri
algoritmalarinin éne ¢iktigi belirtiimistir. Ayrica, destek vektor makineleri kullanilarak
Oznitelik seciminden bagimsiz olarak ylksek performans elde edildigi ifade

edilmistir.

Deney siniflandirma ile ilgili mevcut calismalari Ozetlemek gerekirse, tim
calismalarda, incelemeye alinan veri seti icerisindeki 6zniteliklerin analiz edildigi,
cesitli durumlar 6znitelik secimi ve agirliklandirma yapilarak deneylerin gesitli
siniflandirma algoritmalari ile mevcut 6znitelik uzayi cergevesinde siniflandiriimaya

calisildigi gorulmektedir.

3.2.2 K en yakin komsu (kNN) algoritmasi

K en yakin komsu algoritmasi, uygulama kolayhdi agisindan one ¢ikan siniflandirma
yaklagimlari arasinda dedgerlendiriimektedir. Siniflandirma islemleri, veri seti
icerisindeki oOgelerin birbirlerine olan uzakliklarin hesaplanmasi [52] esasina
dayanmaktadir. Bu yaklasim nedeniyle egitim veri seti ile test veri seti ayrimi
bulunmamaktadir.  Siniflandirma ¢alismasi  tim  veri seti  Uzerinde

gerceklestiriimektedir. Her bir 6ge icin siniflandirma, ilgili 6geye en yakin K komsu
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0ge arasinda bulunma yogunlugu en fazla olan sinif yéoninde yapilmaktadir. Bu

nedenle K degerinin tek sayl olmasina dikkat edilmektedir.

Siniflandirma ¢alismasi yapilacak ve tum 6gelerin sinif bilgisinin bulundugu bir veri
seti i¢in, siniflandirma performansi K degeri ve uzaklik 6lcim yaklagimina bagh
olarak degismektedir. K en yakin komsu algoritmasi kullanilarak siniflandirma
basarisinin arttirimasi hedefi K degeri ve uzaklik hesaplama yaklagsiminin
guncellenmesi ile saglanmaktadir. Mevcut durumda analiz edilmis bir veri setine,
yeni eklenecek ve sinifi bilinmeyen bir 6ge igin ise dnceden belirlenen K dederi ve

uzaklik hesaplama yéntemi ile sinif atamasi yapiimaktadir.

K en yakin komsu algoritmasi kapsaminda yaygin olarak Oklid uzakhg
kullaniimaktadir. Oklid uzaklidi, iki vektor arasindaki geometrik uzakhigin élgiilmesi
icin kullanihr. Siniflandirma yaklagsiminda, 6gelerin 6znitelik degerlerinin iceren
vektorler arasindaki uzaklik ifade edilmektedir. N elemanl &6znitelik vektorleri

bulunan A ve B 6gesi i¢in Oklid uzakligi (3.7) icerisinde verilen esitlik ile hesaplanir.

u(4,B) = (3.7)

Bu calisma kapsaminda K en yakin komsu algoritmasi kurgusu, deneylere ait imza
vektorleri Uzerinden yapilmistir. Uzaklik hesaplamasi icin Oklid kullaniimigtir.

Algoritmanin kullanimina érnek Sekil 3.1 igerisinde gosterilmistir.
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Sekil 3.1 K en yakin komgu algoritmasi 6rnegi

Ornek gorsel igerisinde, ¢alisma kapsaminda kullanilan gergek veriler ile K en yakin
komsu algoritmasina ait yaklasim gosterilmistir. Gésterim kolaylidi icin sinirl sayida
0ge gorsele yansitiimis, oznitelik vektorlerinin iki adet kime zenginlesme degerini
icerecek sekilde kurgulanmis ve siyah Uggen ile siniflandinimak istenen 6ge
gosterilmistir. Buna go6re; K degerinin 1, 3, 5 veya 7 olmasi durumunda
siniflandinlacak 6ge “Hastallk C” ile isaretlenecekti. K en yakin komsu

algoritmasina ait s6zde kod Cizelge 3.2 icerisinde belirtilmistir.

Cizelge 3.2 K En Yakin Komsu Algoritmasina ait S6zde Kod

Girdi:
k //Komsu sayisi
6 //Siniflandirilacak &3e
v //Veri seti
. BASLA
uzaklik dizi « BOS
sinif dizi « BOS
i< 0
Jj « ElemanSayisi(v)
while i < j do
uzaklik dizi[i][uzaklik] « uzaklikhesapla (6, v[i])
uzaklik dizi[i][sinif] « sinif(v[i])
sinif dizi[sinif(v[i])] < 0
1++
. end while

o W N

~ = o ©
m O v e e
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12. siralakb (uzaklik dizi) //dizi uzaklik dederine gdére kiiciikten
biiyiige siralanir

13.1 « 0

14. while 1 < k do

15. sinif dizi[uzaklik dizi[i][sinif]] ++

16. i++

17. end while

18. siralabk (sinif dizi) //dizi biytikten kiiciJe siralanir

19. s « ilkdizielemani (sinif dizi)

20. BITIR

Cikta:
s //0Je icin hesaplanan sinif bilgisi

K en yakin komsu algoritmasinin kullanimi ile elde edilen sonuglar K dederi ve imza

vektorl bazinda detaylh bir sekilde ilerleyen bdlimlerde ele alinmigtir.

3.2.3 Naive bayes siniflandirma algoritmasi

Naive Bayes siniflandirma algoritmasi, Bayes Teoremini [52] baz alan istatistiksel
bir yaklasimdir. Veri seti icerisinde bulunan veya veri setine eklenerek sorgulanacak
bir 6genin, bilinen siniflara Uyelik olasiliginin hesaplanmasi ile kestiriimektedir.
Naive Bayes siniflandirma algoritmasinin detaylarina girilmeden 6nce kisaca Bayes
Teoreminin incelenmesi gerekmektedir. Bayes Teoreminin temelde gecmis
olaylardan ve/veya bilgiden yola cikarak gelecek olaylarin tahmin edilmesi esasi
bulunmaktadir. Bu esasin saglanabilmesi icin farkh durumlara ait olasiliklarin
hesaplanmasi gerekmektedir. Ornek olarak incelemeye alinan ve birbirinden

badimsiz iki durumun, A ve B, bir arada olma olasiligi (3.8) esitligi ile ifade edilir.
P(AAB) = P(A) x P(B) (3.8)

Belirtilen durumlarin bagimsiz olmadigi ve durumlardan birinin olasiligi bildigimiz

durumda ise esitligin (3.9) icerisindeki sekilde ifade edilmesi gerekir.
P(AAB) = P(A) x P(B|A) 3.9

Bu esitlik icerisinde P(B|A) ile A durumu bilindiginde B’nin olma olasihig ifade
edilmektedir. (3.8) ve (3.9) esitlikleri bir arada kullanildiginda (3.10) esitliginde

gOsterilen Bayes Teoremi formulu elde edilmis olur.

P(AAB) = P(A) x P(B|A) = P(B) x P(A|B) (3.10)
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P(A P(B|A
p(a|B) = )PX(B)( 14) (3.11)

Bayes Teoremi formulu igerisindeki ifadeler kisaca asagidaki sekilde agiklanabilir;

e P(A) ve P(B) ile sirasiyla A ve B durumunun bulunma olasiligi ifade

edilmektedir.

e P(B|A) ile A durumunun bulundugu durumda, B durumunun bulunma

olasiligi ifade edilmektedir.

e P(A|B) ile, hesaplanmasi hedeflenen, B durumunun bulundugu durumda, A

durumunun olma olasiligi ifade edilmektedir.

Bayes Teoremini esas alan Naive (saf) Bayes Siniflandirici algoritmasinin saf olarak
nitelendirilmesinin nedeni, veri seti igerisinde bulunan her bir 6geye ait 6zniteliklerin
birbirinden bagimsiz oldugu varsayimidir. Bayes Teoreminin siniflandirici olarak
kullaniimasi ile yukarida verilen durumlara yoénelik olasilik ifadelerinde 6zellesme
olacaktir. incelemeye alinan veri kiimesi igerisinde m adet sinif {C;, C,, ..., C,,,} ve her
bir 06genin n adet Ozniteligi {64,0,,..,0,} bulundugu kabul edildiginde;
siniflandinlacak 6ge Aigin P(A|Cy) ile S sinifindan bir drnegin A olma olasihgi, P(Cy)
ile sinifin S olma olasiligi, P(A) herhangi bir 6genin A olma olasiligi ve P(C,|A) ile
A’nin S sinifindan olma olasiligi ifade edilmektedir. Buna gbére Bayes Teoremi

formall tekrar (3.12) esitligindeki gibi yazilabilir.

P(Cs) x P(AICs)
P(4)

P(C,|A) = (3.12)

Esitlik icerisinde tim siniflar igin P(A) degeri sabit olduguna gore esitlik asagidaki
gibi sadelestirilebilir (3.13) esitligi elde edilebilir ve olasiligin en buyuk oldugu sinif

aranir.

P(Cs|A) = P(Cs) X P(A|Cy) (3.13)
P(A|C,) degerinin hesaplanmasi i¢in, Naive Bayes Siniflandiricisinin 6zniteliklerin
bagimsizligi yaklagimi gdéz 6nunde bulundurularak, (3.14) esitligi [52] kullanilabilir.
lgili esitligin acilimi (3.15) igerisinde belirtilmistir.
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Pic) = | [P@ilcy (3.14)
k=1

P(A|Cs) = P(641]Cs) X P(0,]Cs) X ... X P(0,]Cs) (3.15)

3.2.4 Yerel olarak agirhklandiriimis 6grenme (LwL) algoritmasi

Yerel olarak agirliklandiriimig 6grenme algoritmasi; hafiza tabanli tembel 6grenme
algoritmasi oldugu ve yerel agirliklandirma yaklagsimini temel aldigi Atkeson ve
arkadaslar tarafindan ifade [53] edilmistir. Hafiza tabanli tembel 6grenme
yontemleri, egitim verilerinin yeni bir sorgulama ve/veya 6genin siniflandiriima
islemine kadar egitim amach kullaniimadigi ve ilgili egitim veri setinin hafizada
bulundugu yontemlerdir. Siniflandirma yaklagiminda benzerlik i¢cin genellikle dnceki

bélimde aktarilan Oklid uzakligi fonksiyonlar kullaniimaktadir.

Siniflandirma c¢alismalarinda agirliklandirma kullaniimasinin farkli uygulamalari
olabildigi ifade edilmektedir. Buna ornek olarak K en yakin komsu algoritmasi
g6steriimektedir. ilgili algoritmada en yakin olan 6gelerin secilmesi ayni zamanda
ilgili  6gelerin agirliklarindinimasi olarak yorumlanmaktadir. Yerel olarak
agirhklandinlmig  6grenme algoritmasi icin  gereklilikler asagidaki sekilde

listelenmistir;

e Uzaklik fonksiyonu: Algoritma benzerlik dlglisu olarak uzaklik hesaplama
fonksiyonu ihtiya¢ duymaktadir. Egitim amaciyla yakin olan noktalarin
kullaniimasinin uygun olacagi degerlendiriimekte ve kullanilacak uzaklik
fonksiyonu ile sorgulanan 0Ogenin diger Ogelere olan uzakligini
hesaplayarak sayisal deger Uureten bir fonksiyonun kullanildigi

belirtiimektedir.

o Aynistinilabilir Kriterler: Algoritma her bir egitim noktasi igin agirlik
hesaplamaktadir. Hesaplanan agirligin uygulanabilmesi igin egitim kriterinin
genel bir fonksiyon ile hesaplanamayacag! ifade edilmis, Atkeson ve
arkadaglar tarafindan ele alinan calismada (3.16) esitligi icerisindeki
yaklasim Onerilmistir. Esitlik igerisinde d(x,q) ile uzakhk hesaplama

fonksiyonu, y; ile y; degerinin tahmin edilen degeri, L(y;,y;) ile ilgili deger
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tahmini icin genel kayip fonksiyonu ve K (q) ile agirlik hesaplama fonksiyonu

belirtiimektedir.

€= ) 1L YK (@, )] (3.16)

e Yeterli Sayida Oge: Olciilebilir ve/veya anlamli bir kriter olmamakla birlikte,
ele alinan problem ile birlikte degerlendirilmesi gereken bir gereksinim olarak
ifade edilmigtir. Yeterli sayida 6ge ile istatistiksel olarak anlamli sonuglar

uretmeye yetecek sayida 6ge iceren veri setleri ifade edilmektedir.

o Etiketli Ogeler: Siniflandirma algoritmalarinin analiz edilmesi siireglerinde
genel gereksinimler arasinda yer alan etiketli ogeler, yerel olarak
agirhiklandinimis 6grenme algoritmasinda da her bir egitim 6gesine ait sinif

etiketinin belirli olmasi gereksinimi olarak ifade edilmektedir.

Yerel olarak agirliklandiriimis 6grenme algoritmasinin siniflandirma yaklasimi

gOzetilerek (3.16) esitligi tekrar ele alindiginda (3.17) esitligi elde edilmektedir.

C(@) = ) L corue)K (@, )] (317)

l

ligili esitlik igerisinde C maliyet degerinin en diisiik oldugu duruma ulasiimasi
hedeflenmekte, L(¢;, ciryei) fOnksiyonu ile x; editim noktasindaki 6ge igin ciryei
gercek sinif oldugu durumda ¢; sinifinin tahmin edilmesinin  maliyeti ifade

edilmektedir.

Bu calisma kapsaminda, yerel olarak agirliklandiriimig o6grenme algoritmasi
agirhiklandirma yaklasimi igin K en yakin komgu algoritmasi kullaniimis,
siniflandirma  iglemlerinde ise Naive Bayes ile K en vyakin komsu
siniflandiricilarindan  yararlaniimistir. ilerleyen bélimlerde algoritmanin  farkl

parametreler dogrultusunda urettigi sonuglar detayl bir sekilde ele alinmigtir.
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3.2.5 Destek vektor makineleri (SVM)

Destek vektor makineleri algoritmasi [54] ile siniflandirma galismasi yapilan veri seti
icerisinde bulunan siniflari ayiran bir yapinin olusturulmasi hedeflenmektedir. Veri
seti igerisinde iki sinif bulunmasi ve veri setinin iki boyutlu olmasi durumunda
belirtilen yapi bir dogru olacaktir. Eger ele alinan problem igerisinde birden fazla
sinif ve ¢ok elemanli 6geler bulunuyorsa ayrim hiper dizlem adi verilen karmasik
geometrik yaplilar ile gerceklestiriimektedir. Algoritmada kullanilan ilgili yaklasim
genellestirildiginde; n boyutlu bir uzayda ifade edilebilen bir veri seti i¢cin (n-1)
boyutlu bir alt-uzay yaratan bir noktalar kimesi olusturularak 6gelerin ayristiriimasi
olarak ifade edilebilir. iki sinif bulunan ve iki deger ile ifade edilen 6gelerin
bulundugu bir veri seti icin Sekil 3.2 igerisinde ele alinmig ve olasi ayirici dogrular

gOsterilmisgtir.

'_
w

i=]
o

Hastalik A

=]
ha
0

® Hastalik B

Kime B Zenginlesme Puani

o
T

=]
ha
-

0,25
0,48 0,5 0,52 0,54 0,56 0,58 0,6

Kiame A Zenginlesme Puani

Sekil 3.2 Destek vektor makineleri icin ayirici dlizlem érnegi

Seklin  olusturulmasinda bu tez calismasinda kullanilan gergek verilerden
yararlanilmig ve her bir 6genin iki adet kimeye ait zenginlesme puani ile temsil
edildigi varsayilmistir. Sekil icerisinde de gorllebilecegi Uzere veri seti icerisinde
bulunan 6gelerin ayrilmasi i¢in cok sayida dizlem olusturulabilir. Sayisi arttirilabilir
bu dizlemlerim ortak 6zelligi ele alinan 6rnek igerisindeki siniflari dogru bir sekilde
ayirabiliyor olmasidir. Destek vektdr makineleri algoritmasi ile amaglanan en iyi
ayirici diizlemin bulunmasidir. Ornekte gdsterildigi gibi ayiricinin dogru oldugu
durumdan yola ¢ikarak degerlendirildiginde, ayiricinin herhangi bir érnege yakin

ve/veya teget olmasinin uygun olmayacagi ifade edilebilir. Bunun nedeni, veri seti
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icerisinde genellemenin ve/veya olasi veri gurultilerinin 6nline gegecek olmasidir.
Dolayisiyla, algoritma, egitim verisi icerisinde bulunan o6rneklerden ayirma
bdlgesinde bulunan en yakin Ornekten en uzak noktada ayirici dizlemin
konumlandirma yapmaya ¢alismaktadir. Ayirici duzlem ile sinif sinirlayici duzlemi
arasindaki marjin adi verilmektedir. Yukarida belirtilen ornek i¢in olasi en iyi ayirici

dizlem Sekil 3.3 icerisinde gorsellestirilmistir.

Maksimum
Aralik

N
g
. L]
202
H1
0,26
H2 H

0,51 052 053 0,54 0,55 0,56
Kume A Zenginlesme Puam

Sekil 3.3 Destek vektdr makineleri icin en iyi ayirici dizlem 6rnegi

Sekil igerisinde H ayirici dizlemi, H1 ve H2 ise destek duzlemlerini gostermektedir.
Ayirici dizlem ile siniflarin destek vektorlerine en yakin noktalara ait uzakliklar d+
ve d- ile gosterilmektedir. Marjin degeri d+ ve d- uzakliklarinin toplamina esittir.
Egitim veri setinin (3.18) ifadesi icerisindeki yapida oldugu, ifade igerisinde yer alan
y; ile 6genin sinifl, x; ile 6geye ait vektérin gosterildigi, 6ge siniflarinin -1 veya 1
olarak kabul edildiginde; H1 ve H2 destek vektorleri (3.19) esitligindeki gibi ifade
edilebilir. [54]

Y x1), s 1 1), yi € {11} (3.18)

w-x;+b>1 if y;=1

w-x;+b< -1 if y;=-1 (3.19)

(3.19) esitligi icerisinde w ile vektor, b ile sabit deder ifade edilmektedir. Belirtilen
ifadeler sirasiyla H1 ve H2 duzlemlerini gostermektedir. Duzlemler Gzerindeki
noktalar ise destek vektorleri olarak adlandirilmaktadir. Buna gore en iyi duzleme
ait esitlik (3.20) igerisindeki sekilde gdsterilebilir. Bu dizlemin 6zelligi en fazla marjin

degeri ile eqgitim verisini ayirmasidir.
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WO - X+ bo == 0 (3.20)

Ayirici duzlem H ile H1 dizlemi arasindaki uzaklik (3.21) esitligi ile ifade edilebilir.
Buna gore H1 ve H2 duzlemleri arasindaki uzaklik, marjin degeri, H ile H1 duzlemi

arasindaki uzakhgin iki katina esit olacak ve (3.22) esitligi ile ifade edilebilir.

lw-x+b| 1 391
Wl wl (.21

g 2
marjin = m (3.22)

Buna gore en iyi ayirici duzlem (wy, by), egitim verisi igerisindeki destek duzlemleri
arasindaki mesafeyi (p(w, b)) en yuksek degere c¢ikartmayi hedefleyen ve (3.23)

esitliginde gosterilen Lagrange optimizasyon probleminin ¢ézulmesi [54] ile bulunur.

min XxX-w max Xx-w

p(w,b) = {x:y = 1}W Ty = ”W (3.23)

Siniflandirma c¢alismasi yapilan veri setinin duzlemsel olarak ayristirilamadigi
durumda ¢ekirdek fonksiyonlar (kernel function) [55], [56] kullaniimaktadir. Cekirdek
fonksiyonu ile analiz edilen veri setinin daha yuksek boyutlu bir 6zellik uzayina
projeksiyonu yapiimaktadir. Veri setinin daha yuksek boyutlu bir uzayda temsil
edilmesi ile ayirici duzlemler olusturulabilir hale gelmektedir. Destek vektor
makineleri icin ¢ekirdek fonksiyonlari (3.24) icerisinde ifade edilen esitlik ile

tanimlanabilir.
K(xi,xp) = o(x) - o (x)) (3.24)

Belirtilen esitlik kullanilarak dogrusal olarak ayrilamayan bir veri seti igin

siniflandirma karari (3.25) esitligi icerisinde verilen fonksiyon ile gergeklestirilebilir.

N
FG) = sign() yi- @i~ 9(x) - 9(xp) + b) (3.25)

Destek vektdor makineleri ile yaygin olarak polinom, sigmoid ve radyal tabanl
cekirdek fonksiyonlari kullanilmaktadir. ilgili gekirdek fonksiyonlarina ait esitlikler

sirasiyla p polinom dereceli polinom c¢ekirdek fonksiyonu igin (3.26), sigmoid
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cekirdek fonksiyonu igin (3.27) ve y ¢gekirdek boyutuna sahip radyal tabanl ¢ekirdek
fonksiyonu icin (3.28) icerisinde belirtilmistir.

KQox) = (- x+1)P (3.26)

K(x,x;) = (G x) + DF (3.27)
T G+ P () + 1P '

K(x,x;) = e Vil (3.28)

llerleyen bélimlerde algoritmanin Urettigi sonuclar detayh bir sekilde ele alinmistir.

3.3 Deney Geri-Getirimi

Bu calisma kapsaminda siniflandirma calismalarina ek olarak deneylerin
iliskilendirilmesi ve geri-getirim calismalari da gergeklestirilmistir. Onceki bdlimde
anlatilan siniflandirma galigmalarindan farkli olarak geri-getirim ¢alismalari bir veri
tabaninda bulunan ilgili deneylerin aranmasi ve ilgili deneylerin 6ncelikli olacak
sekilde listelenmesini icerir. Burada iki deneyin ilgililigi (relevance) ayni hastalik
sinifinda olmasi seklinde tanimlanmigtir. Bunun gergeklestirilebilmesi igin,
sorgulanan deney ile mevcut durumda veri tabani igerisinde bulunan deneylerin
benzerliklerinin hesaplanmasi ve kullanilan teknige uygun olarak siralamasi
gerekmektedir. Deney benzerliklerinin hesaplanmasi icin édeler arasi uzaklik ve
benzerlik katsayisi temelli yaklagimlar kullaniimigtir. Deney benzerlikleri dnceki
bdlimde aktarilan deney imzasi kullanilarak gergeklestirilmistir. Bu bolum icerisinde
kullanilan uzakhk ve benzerlik hesaplamalara yontemlerine ait bilgilere yer
verilmistir. ilerleyen boliimlerde elde edilen sonuclar ve o6znitelik vektdriniin

olusturulmasinda kiime seciminin etkisi detayl bir sekilde ele alinmistir.

3.3.1 Onceki galigmalar

Gen ifade verileri ile ilgili gegmis donemde vyapilan geri getirim c¢alismalari
incelendiginde ilk galismanin GEST (Gene Expression Search Tool) araci [17] ile
gergeklestirildigi gériilmektedir. ilgili calisma igerisinde Bayes tabanli bir yaklagim
kullanilmig, onerilen yontem ile Oklid ve korelasyon benzerlik &lgutleri

kargilastiriimis ve deney geri-getirimi analizleri yapilmistir. Sonugta, Onerilen
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yontem ile mevcut Olcltler arasinda istatistiksel olarak anlamh bir fark elde

edilemedigi ve hesaplama surelerinin uzunlugu vurgulanmigtir.

Tanay ve arkadaglari tarafindan yapilan galismada [57] ise analiz edilen ¢ok sayida
gen ifadesi ile cesitli biyolojik aktiviteler iliskilendiriimeye ¢aligiimig, Bicluster adi
verilen yontem ve elde edilen iligkiler kullanilarak, incelemeye alinacak yeni bir
deneyin analiz edilebilecegi gosterilmistir. Bu galigsmaya benzer sekilde, gegmis
deneylerde elde edilen bilgiler kullanilarak, ilag kullanimi veya hastalik durumuna
kars! olusan biyolojik tepkilerin analiz edilmesine yonelik ¢esitli calismalar [58]-[60]

da bulunmaktadir.

Mevcut bir veri tabani Uzerinde igerik tabanli deney arama caligmalari 2006 yil
sonrasinda gundeme gelmistir. Belirtilen galismalar iki durum, érnek olarak hastalikli
ve saglikli, arasindaki genlerin farklilasmasina (differential expression) ve/veya
birlikte degisim (co-expression) goOstermesine dayali yaklasimlardir. Bu

yaklagimlara 6rnek olarak agsagidaki ¢alismalar verilebilir;

e Horton ve arkadaslar tarafindan profil karsilastirma yaklasimina dayili
algoritma ile iki ifade profili arasindaki benzerlik Spearman korelasyon
katsayisi kullanilarak hesaplanmistir. RaPiDS [18] adini verdikleri bu
yaklagim Fujibuchi ve arkadaslar tarafindan CellMontage [61] aracinin
geligtiriimesinde kullaniimigtir. CellMontage sorgu profilinin mevcut bir
veri tabaninda arama yaklasimini getiren ilk uygulama olarak dikkat
cekmektedir. Belirtilen sistem kullanildiginda gen sayisinin artmasi
sonucu arama suresinin arttigi ve sadece ayni hicre veya doku
turanden profilleri belirli bir dogrulukla getirebildigi goralmustur.

e Chen ve arkadaslari tarafindan genlerin farklilasmasina dayal gorsel bir
uygulama geligtiriimigtir. GeneChaser [62] adi verilen bu uygulama,
arama sonucu olarak girdi olarak verilen gen listesinin farklilagtigi
deneyleri basit bir karsilastirma ile sorgulamakta ancak az sayida genin
aranmasina imkan vermektedir. Benzer bir galisma Hibbs ve arkadaslari
tarafindan [63] birlikte ifade olan genler icin gergeklestirilmistir.

e Engreitz ve arkadaslar tarafindan deneylerin daha hizli aranabilmesi
icin deneydeki ifade degerleri O6zellik azaltma algoritmasi kullanilarak
ilgili deneyi temsil edebilecek daha kiguk boyutlu bir imza
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olusturulmustur. Bu yaklasim [64] deneylerin karsilastiriimasi igin
kullanilmistir. ilgili calisma ProfileChaser [65] isimli bir uygulama haline
getirilerek kullanima agiimigtir.

e Engreitz ve arkadaslan tarafindan 6nerilen 6zellik azaltma yaklasimi
yerine Bell ve Sacan tarafindan ikili imza yontemi [66] onerilmistir. Bu
yaklagim ile farkli ifade degerleri kategorize edilmig ve ilgili kategoriler
ikili sayilara cevrilerek karsilastirma amaciyla kullaniimistir. Sonugta,
farklilasan ifadelerin gergek degerlerinin kullaniimasinin yerine ikili imza
yontemi kullanilarak ciddi bir bilgi kaybi yasanmadan arama

yapilabilecegi gosterilmigtir.

Deney geri-getirimi ile ilgili mevcut calismalari o6zetlemek gerekirse, tim
¢alismalarda, sabit uzunluklu ve deneyi temsil edecek bir imza olusturuldugu
gorulmektedir. Olusturulan deney imzasi kullanilarak uygun bir benzerlik veya
uzaklik algoritmasi ile vyapilan karsilastirmalar sonucunda ilgili deneylerin

listelenmektedir.

3.3.2 Oklid uzakhg:

Oklid uzakhgi [67], iki 6Fe icin olusturulmus 6znitelik vektorleri arasindaki uzakligin
geometrik olarak hesaplanmasi esasina dayanmaktadir. Bu ¢alisma kapsaminda
olusturulan 6znitelik vektorleri icerisinde ilgili 6geye ait kime zenginlesme degerleri
bulunmaktadir. Buna gore, uzakhgi hesaplanmak istenen iki 6ge A ve B arasindaki
uzakhk (3.7 esitliginde de belirtildigi Uzere) (3.29) esitligi ile hesaplanabilir.
Hesaplanan degerin dusUk olmasi iki 6ge arasindaki uzaklhgin az dolayisi ile

benzerligin yuksek oldugu anlamina gelmektedir.

(A, B) = (3.29)

3.3.3 Bhattacharyya uzakhgi

iki surekli olasilik dagiliminin arasindaki uzakligin élgimii icin Bhattacharyya
uzakh@ [67] kullanilabilir. Oklid uzakhd ile elde edilen sonugta da oldugu gibi
Bhattacharyya uzakligi ile hesaplanan degerin kiguk olmasi, ilgili 6gelerin daha

yuksek deger Uretmis hesaplamalara gbre daha yakin, kisaca benzer oldugunu
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ifade etmektedir. N elemanh bir 6znitelik vektord bulunan 6genin ortalamasinin g,
varyansinin ise o2 ise oldugu durumda, A ve B 6gelerinin Bhattacharyya kullanilarak

uzakhgi (3.32) esitligi ile hesaplanabilir.

N
Ortalama(A) = u = z a; (3.30)

i=1

N )2
Varyans(4) = 0% = # (3.31)
1 (1(d}  a} 1( (g — up)?

AB)=-In[>(2+2L42))+>(e—"b2 32
u(4,B) 4n<4<a§+a§+ +4 02 + o} (332)

3.3.4 Pearson korelasyon katsayisi

iki degisken arasindaki dogrusal korelasyonun bulunmasi igin Pearson korelasyon
katsayisi [68] kullanilabilir. Bu yéntem ile elde edilen degerler [—1,1] araliginda
bulunmaktadir. Elde edilen sonucun 1 olmasi, iki deger ve/veya 6de arasindaki
pozitif bir korelasyon bulundugu anlamina gelmektedir. Elde edilen sonucun O
olmasi iki deger ve/veya 6Je arasinda herhangi bir dogrusal korelasyon olmadigi
anlamina gelmektedir. Elde edilen sonucun -1 olmasi durumunda ise iki deger
ve/veya 0ge arasinda negatif bir korelasyon oldugu anlamina gelmektedir. N
elemanl bir 6znitelik vektori bulunan iki 6ge A ve B igin Pearson korelasyon

katsayisi (3.33) esitligi ile hesaplanabilir.

s.ap - ZAZE

Je - %) (e - )

3.3.5 Spearman korelasyon katsayisi

(3.33)

Tpearson =

Spearman korelasyon katsayisi [68] sonucu elde edilen degerler, Pearson
korelasyon katsayisi hesaplamalarinda da oldugu gibi, [—1,1] aralidinda
bulunmaktadir. Oznitelik vektoérleri igerisindeki degerlerin siralanarak ilgili dznitelige
sira degeri atanmasi yaklasimi esas alinmaktadir. iki 6ge arasindaki korelasyon,
ayni Oznitelik icin farklilasan sira deg@erlerine bagl olarak hesaplanmaktadir. N

elemanli bir 6znitelik vektoru bulunan ve 6znitelik vektoru igerisindeki ilgili 6zniteligin
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sira degerleri arasindaki farkin d ile gosterildigi iki 6ge A ve B igin, Spearman

korelasyon katsayisi (3.34) esitligi ile elde edilebilir.

6 d?

p=1
3.3.6 Cosine benzerligi

Cosine benzerligi [68], benzerlik analizi yapilan iki vektor arasindaki aginin kosintsU
Olcllerek elde edilen degerin yorumlanmasi esasina dayanmaktadir. Calisma
kapsaminda olusturulan ve kime zenginlesme degerlerini iceren 6znitelik vektorleri
arasindaki benzerlik analizi bu yaklagimin gereksinimlerine uyumludur. Vektorler
arasi Cosine benzerligi hesaplamalarinda elde edilen degerler [0,1] araliginda
bulunmaktadir. Elde edilen sonucun 1 olmasi, iki vektdr arasindaki aginin 0° oldugu
anlamina gelmektedir. Bu durumda analiz edilen vektorlerin ayni oldugu ifade
edilebilir. Elde edilen sonucun 0 olmasi, iki vektér arasindaki acinin 90° oldugu
anlamina gelmektedir. Bu durumda ise analiz edilen vektorlerin ortogonal oldugu
anlamina gelmektedir. Cosine benzerligi sonucu elde edilen degerin yuksek olmasi
ile benzerlik arasinda dogru oranti bulunmaktadir. N elemanl bir 6znitelik vektoru
bulunan iki 6ge A ve B igin, Cosine benzerligi (3.35) esitligi ile elde edilebilir.
ch(A,B) = =19 X b (3.35)
\/Z?Iq(ai)z X \/Zliv=1(bi)2

3.3.7 Jaccard benzerligi

Jaccard benzerligi [67] incelemeye alinan 6gelerin istatistiksel olarak benzerlik veya
farkhligini kargilastirmak Gzere kullaniimaktadir. Yaklasimin oncil islemi ele alinan
dznitelik dizisinin ikili imzaya dénustirilmesini igerir. ikili imzanin olusturulmasi igin
kullanilan iki temel yaklagim bulunmaktadir. Bunlardan ilki, esik deger belirlemektir.
incelemeye alinan dizi igerisinde belirlenen esik deger altinda kalan éznitelikler O,
esik deger Ustunde degeri bulunan oznitelikler ise 1 ile temsil edilecek sekilde ikili
imza olusturulur. ikinci yaklagimda ise éznitelik degerlerine gore siralanmis éznitelik
dizisi icerisinde belirlenecek yuzdelik dilim igerisinde kalan ozniteliklerin 1, geriye
kalan dzniteliklerin ise 0 ile temsil edilecek sekilde imza olusturulur. Olusturulan ikili
imzalar, 6geler arasi farklilagsma veya ayni anda 1 ile temsil edilme durumuna gore

analiz edilmektedir. Jaccard benzerligi hesaplamalarinda elde edilen degerler [0,1]

49



araliginda bulunmaktadir. N elemanh bir 6znitelik vektorl bulunan ve Oznitelik
vektorl Uzerinde uygulanan yaklasim ile iki imzalar iki 6ge A ve B igin, Jaccard

benzerligi (3.36) esitlidi ile elde edilebilir.

Iiv=1(ai N b;)

ib(4,B) = 2=t 810

,a; F 0, bi #0 (336)

3.3.8 Tanimoto benzerlik katsayisi

Tanimoto benzerlik katsayisi [67] hesaplamalarinda Jaccard benzerligi
hesaplamalari ile benzer yaklasim kullaniimaktadir. iki yaklagim arasindaki farklilik,
Tanimoto benzerlik katsayisi hesaplamalarinda olusturulan imzalar igerisinde iki
0ge icin de 0 ile temsil edilme durumunun hesaba katilmasi olarak gosterilebilir. N
elemanl bir 6znitelik vektoru bulunan ve Oznitelik vektord Gzerinde uygulanan
yaklasim ile iki imzalari iki 6ge A ve B icin, Tanimoto benzerligi (3.37) esitligi ile elde
edilebilir.

— Zé\il(ainbi)
th(4,B) = ZE0 (3.37)
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4. GAPRAZ-TEKNOLOJi DENEY ARAMA YAKLASIMI

4.1

MiRNA Dizileme (miRNA-Seq) Veri Seti

Gen ifadelerinin incelenmesi ve analiz edilmesi sitrecinde mikrodizi veri setlerinin

siniflandirma, geri getirim ve teshis gibi olduk¢ga genis bir alanda kullanildigi

gorulmektedir. Teknolojinin yayginlasmasi, farkli arastirma merkezlerinin ve

arastirmacilarin da bu alanda calismalara yonelmesinin 6nand agmistir. Ancak,

mikrodizi teknolojisinin, énceki bolimlerde de ifade edildigi Uzere, kisitlari

bulunmaktadir. Konuyla ilgili olarak Hurd ve Nelson tarafindan yapilan ¢alismada

[69] 6ne ¢ikan kisitlar asagida listelenmisgtir;

1.

4.

Mikrodizi deneylerinde kullanilan problarin tasariminin 6n bilgi gerektirdigi
ifade edilmektedir. Belirtilen 6n bilgi, gen ifadelerinin tespit edilebilmesi igin,
doku Orneginin baglanacagi noktalarin detaylarinin belirlenmesinde
kullaniimaktadir. Bu durumun, mikrodizi deneylerinin, hentz bilinmeyen,
gecerliligini yitirmig ve/veya hatali gen ifadeleri nedeniyle etkinligini etkiledigi

belirtiimektedir.

Mikrodizi deneylerinde capraz-melezleme olarak ifade edilen problemin
meydana gelebildigi ifade edilmektedir. Capraz-melezlemenin cgesitli analiz
platformlarinda gorulebildigi [70] ve ayni dizilim yapisina sahip olmadigi
halde, dizilim benzerligi nedeniyle gruplanan gen ifadeleri problemi olarak
ifade edilmektedir. Bu durumun benzer / iligkili gen ifadelerinin analizinde

gugluklerle karsilagilmasina neden oldugu belirtiimektedir.

Onceki boliimlerde de ifade edildigi Uzere; mikrodizi deneylerinin analiz
sureclerinde incelemeye alinan sinyaller icerisindeki yUksek guraltt
miktarinin hem analizleri etkiledigi hem de dusuk dagilim oranina sahip gen
ifadelerinin tespit edilmesini zorlastirdigi belirtiimektedir.

Ayrica, mikrodizi deneylerinin gergeklestirilebilmesi icin kullanilan doku
orneginin yapisinin deneye etkisi ve mevcut mikrodizi platformlari ile analiz
yaklasimlarinin gesitliliginin az olmasinin, deneylerinin tekrar edilebilirligini
sinirladidi ifade edilmektedir.
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Belirtilen kisitlar nedeniyle, gen ifadelerinin analizlerinde alternatif ydntemler
kullaniimaya baslanmistir. Bu alanda, Nagalakshmi ve arkadaslari tarafindan maya
genomu Uzerinde 2008 yilinda yapilan ¢alisma [71] dikkat gekmektedir. ilgili
calismada; yuksek verimli dizileme yontemi gelistirildigi, RNA-Seq adi verilen ve
nicel bir yontem olarak ifade edilen bu yontem sayesinde, hticre icerisindeki RNA
miktarlarinin tayin edilebildigi belirtiimektedir. RNA-Seq ydntemi ile maya
genomunda bulunan gen ifadelerinin analizinde mikrodizi yaklagimlarina goére daha
basarili olundugu, bilinen gen ifadelerine ek olarak yeni gen ifadelerinin de tespit
edildigi, disuk miktarda bulunan gen ifadelerinin de tespit edilebildigi, gen
dizenlenmesinde rol alan gen ifadelerine yonelik 6nemli bulgulara ulasildigi gibi gok

cesitli sonuglara ulasildigr gorulmektedir.

RNA-Seq yontemi ile elde edilen sonuglarin, mikrodizi yaklagimlarina gore cesitli
yonlerden daha zengin oldugu belirtiimekle birlikte hem uygulama hem de analiz
acisindan dikkat edilmesi gereken noktalar oldugu ifade edilmektedir. Konuyla ilgili
olarak Wang ve arkadaslari tarafindan yapilan ¢alismada [72] gen ifadesinden elde
edilen verinin analiz edilmesi i¢in gerekli alanin buyuklagu, 6zellikle kigcuk olmayan
RNA ifadelerinin analiz edilebilmesi igin uygulanmasi gereken okuma ve ifade bdlme
yaklasimlarinin olusturabilecedi sapmalar, analizlerin maliyetleri gibi konulara dikkat

cekilmektedir.

Gen ifadelerinin, tibbi vakalarin klinik son durumlarinin teghisi ile ilgili analizlerinde
kullanildigi ve farkh yontemlerin bu analizlere etkisinin incelendigi calismalar
bulunmaktadir. Klinik son durum; bir vakaya ait taninin, hastalik seyrinin veya
uygulanan tedavi sonucunun tahmin edilmesi olarak ele alinmaktadir. Konuyla ilgili
olarak Zhang ve arkadaslari tarafindan yapilan ¢alismada [73] mikrodizi ile RNA-
Seq yontemi karsilastinimistir. Sinir sistemi kaynakl bir kanser olan néroblastom
vakalarinin incelendigi galismada; 498 vakaya ait gen ifadeleri belirtilen iki yontem
kullanilarak analiz edilmis ve RNA-Seq yonteminin kanserin gen ifadelerinin
karakteristiginin belirlenmesinde daha yetkin oldugu ifade edilmistir. Buna ek olarak,
farkhlasan gen ifadelerinin karmasik bir yapida oldugu belirtilen néroblastomun

klinik son durum analizlerinde iki yontemin yakin sonuglar elde ettigi belirtiimistir.

Mikrodizi ve RNA-Seq ydntemlerinin, insan gen ifadelerinin analizin farklilastigi

noktalarin incelendigi calismalarda bulunmaktadir. Buna 6rnek olarak Zhao ve
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arkadaslarn tarafindan insanda T hucrelerin aktive oldugunda gen ifadelerinin
degisimini inceleyen calisma [74] gésterilebilir. ilgili calismada, insandan alinan kan
ornekleri Uzerinde zamana bagl olarak gen ifadelerinin degisimi incelenmis,
mikrodizi ve RNA-Seq yontemlerinin gen ifade farkllasma sonugclar
degerlendirilmistir. Analizler, saglikli kan bagisc¢ilarindan alinan o6rneklere
uygulanan uyaran ile ¢ gin boyunca farkli araliklarda (2., 4., 6., 24. ve 72. saat)
yapilan inceleme ile gergeklestiriimigtir. Sonugta, diger érneklerde de oldugu gibi,
RNA-Seq yonteminin daha genis bir aralikta deger Uretebildigi ve bu sayede
farkhlasma analizlerinin derinlesebildigi ifade edilmistir. Buna karsilik, RNA-Seq
yontemi ile ilgili calisma kapsaminda Uretilen veri setinin, mikrodizi yontemi ile
uretilen veri setinin kapladigi disk alani agisindan yaklasik 4600 kati buyukltkte
oldugu ifade edilmig, verinin hem isleme hem de saklama acgisindan RNA-Seq

yonteminin maliyetli oldugu belirtilmistir.

RNA-Seq yontem ile ilgili cok ¢esitli calismalar bulunmakla birlikte, Hurd ve Nelson
tarafindan yapilan ¢alismada [69] ifade edilen ve mikrodizi yontemi i¢in kisit olarak
gorulen durumlarin RNA-Seq acisindan degerlendiriimesi kisaca asagida

listelenmistir;

1. RNA-Seq yontemi ile analizlerin gergeklestiriimesi icin genom gésteriminin
bilinmesi bir 6n kosul degildir. Analizlerin gerceklestirimesinde yuksek hizli,
mevcut platformlardan toplanan gen dizilimlerini buylk olglide iceren ve

dogruluk orani ylksek sistemler [75] kullanilabilmektedir.

2. Analiz edilmek Uzere kullanilan doku igerisindeki gen ifadeleri dogrudan
dizileme iglemine tabii tutuldugu igin ¢apraz-melezleme gibi problemler ile
karsilagiimamaktadir. Ayrica, analiz tasarimina bagli olarak, uzun gen ifadesi
dizilerinden tek bir nukleotid dederine kadar degisimlerin takip edilmesi

hedeflenebilir.

3. Gen ifadelerinin analiz edilmesi slrecinde, goreceli hesaplamalar yerine
ifade dizisi bazli sayim gergeklestirildigi icin, hesaplamalarda sinirlama

olmadigi gibi genis bir aralikta galisma mumkuin olabilmektedir.
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4. Deneylerin gerceklestirilebilmesi i¢cin nanogram boyutunda érneklerin yeterli

oldugu ifade edilmektedir.

5. Analizlerin gergeklestirimi esnasinda, toplanan veri genom g¢apinda oldugu
icin, ayni anda intron, kodlama yapmayan RNA gibi bolumler de takip

edilebilmektedir.

Tum bu ozellikler ve yapilan aragtirmalar 1s1ginda, 6niumuzdeki donemde en az
mikrodizi yontemi kadar yayginlagacagi ve yetkinlikleri ile daha gok tercih edilecegi
ifade edilen RNA-Seq yontemi tez c¢alismalari kapsamina alinmistir. Mikrodizi
yonteminde de oldugu gibi, RNA-Seq ydontemine 6zel olarak tasarlanmis farklilasma
hesaplarinin yapilmasi icin R araci [36] ile Bioconductor [37] kutiphanesinde

bulunan DESeq [76] metodu kullaniimigtir.

DESeq metodu ile farkhlasma hesaplamasi gercgeklestirilirken; j érnegi icerisindeki
i genine ait okuma sayisi (4.1) icerisinde verilen negatif binom dagilimi ile

modellenmistir.
Kij~NB(u;j, 073) (4.1)

Burada K;; pozitif okuma sayilari icermekte ve model igerisinde; u;; ortalama ve aizj
varyans parametre olarak yer almaktadir. ilgili model icin, pratikte ortalama ve
varyans degerleri bilinmedigi ve bu degerlerin veri seti igerisinden tahmin edilmesi
gerektigi ifade edilmistir. ilk olarak u;; ortalama degeri j Ornegi igerisindeki i geni igin
gozlemlenen okuma sayisinin beklenti dederi gostermekte ve her bir gen icin
duruma bagdli q;,;, ile boyut faktorl s; carpimi ile hesaplanmaktadir. p(j) ile j
orneginin deneysel durumunu gostermektedir. Buna gore p;; (4.2) esitligi ile

gOsterilebilir.
Wij = Qip(pSj (4-2)

al-zj degeri “Poisson gurultisi” ve ham varyans degiskenin toplami olarak ifade
edilmigtir. “Poisson gurultisi” ifadesi sayim surecinde beklenen minimum varyans
miktaridir. “Poisson guraltisu” u;; ile gosterilirken, ham varyans degiskeni sjzvi,p(j)ile

gosterilmektedir. Buna gore ai'j degderi (4.3) esitligi ile gosterilebilir.
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O'izj = ‘Lll] + szvi'p(j) (43)

Gen bazinda ham varyans parametresi olan v; ,, q; ve p fonksiyonu olarak (4.4)

icerisindeki gibi ifade edilebilir.

Vip() = Vp(dip() (4.4)

Model igerisinde veri seti n X m boyutunda k;; bulunma sayilarini igeren bir yapida
kurgulanmistir. Burada i =1,...,n genleri ve j=1,..,m orneklerin indeksini

belirtmektedir. Buna gore modelin U¢ set parametresi bulunmaktadir.

1. m adet boyut faktord s;, j ornegindeki tim sayimlar ile orantilidir,

2. Her bir deneysel durum p icin n adet ifade gl¢ parametresi gq;,

bulunmaktadir. Bu parametreler, p durumu igin gen i’nin bulunma yogunlugu

yansitir ve gen i igin beklenen bulunma sayisi g;, ile orantilidir.

3. Her bir durum p igin, v, ile ham varyans v;,, beklenen ortalama degeri q;,

bagimhligi modellenmektedir.

iki biyolojik durum A ve B igin m, ve my kopya oldugu kabul edildiginde, her bir gen
i icin farkllasma hesabi icin veri seti igerisinde bulunan kanitlar
agirliklandinimaktadir. Bu durumda A ve B durumlari i¢in toplam bulunma sayilari

(4.5) icerisinde gosterilmektedir.

Kig = Z Kij, Kig= Z K;j (4.5)

j:p(j)=A j:p(j)=B

Bu esitlikler kullanilarak genel toplam K;s = K;, + K; olarak hesaplanabilir. Olglimii
yapilmis olan bulunma sayilari toplami kullanilarak (k;4, k;g) bir ¢ift durum P degeri

tim p(k;y4, kig) degerlerinin toplamina esit veya kiiguktir.

Y a+b=k;s p(a,b)
p(a.b)<p(kiakip) (4.6)

Za+b=ki5 p(a' b)

pi =
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4.2  Cahsmalarin Gergeklestirimi i¢cin Tasarlanan Sistem

Calismanin ilk asamasinda analizler kapsaminda incelemeye alinan mikrodizi veri
setlerine ek olarak RNA-Seq yontemi ile elde edilen veri setlerinin eklenmesi ihtiyaci
nedeniyle miSEA sistemi igerisinde degisiklige gidilmigtir. Sisteme ait ekran
goruntuleri icerisinde de gorulebildigi Uzere (Sekil 2.6), kullanicilarin sisteme
sagladiklari deney dosyasinin turunun belirtiimesi ve atanan dosya turune bagli

olarak analiz iglemlerinin gergeklestirimesi saglanmistir.

miRNA Mikro Dizi
Deneyi

Siralanmig
miRNA Kimeleri

— T }
| " ™~ |
i /" Kiime zenginlesme \‘ |:‘>
: ) |:’ b
Normal  Hastalikli - N analizi / I
Doku Doku 1 ~ ‘
|
; |

S

3 | H
Hasta i
|
Doku I H |
miRNA Kiime Gruplari
ekans |
; I

|
MIRNA-L MIRNA-2 MIRNA-.. S |Hasla\|k|Duzenleyici|HEdef|CIusteerIelDuku|FansiyonJm\RCancer| !
|

| -
e ——
I Hesaplamas!

miRNA-1 ~ miRNA-2  miRNA-...

—

Sekil 4.1 Gelistirilen miSEA Tabanli imza Cikarim Mimarisi

Sekil 4.1 igerisinde de gorulebilecegi Uzere farklilasma hesaplamalarinin
yapiimasinda kullanicinin sagladi§i dosya tiir(i etkili olmaktadir. ik asamada
geligtirilen sistemde birinci farklilasma hesaplama yontemi olan nudge yontemi
kullaniimis, RNA-Seq yontemi ile olusturulan dosyalarin sisteme eklenmesinin
hedeflenmesi ile ikinci farklilagsma hesaplama yontemi olan DESeq sisteme entegre
edilmigtir. Sisteme saglanan dosyalardan olugturulan farklilagsma vektorleri, kime
zenginlesme analizi yaklasimina ve kullanici tarafindan segilen ilgili parametrelere

gore islenmekte, girdiden bagimsiz olarak ortak kiime bazli imza olusturulmaktadir.

4.3 Gapraz-Teknoloji Tanimi

Onceki bdlimlerde de ifade edildigi gibi, tez calismasi kapsaminda dokulardan
alinan dérneklerin mikrodizi veya RNA-Seq teknolojileri ile analizinden ortaya ¢ikan
veri setlerinin kullaniimasi hedeflenmistir. Calismalar kapsaminda iki farkh
teknolojiden elde edilen veri setlerinin kullaniliyor olmasi g¢esitli problemlerin ortaya

cikmasina neden olmustur. Her ne kadar ilk asama olarak belirlenen imza olusturma
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sureclerinde farkli teknolojiler kullanilmasinin bir etkisi olmasa da siniflandirma ve

geri-getirim ¢alismalari i¢in bir yaklagsim belirlenmesi ihtiyaci dogmustur.

Bu noktada, imza olusturma sureclerinden baglayarak, veri setinin elde edilmesi igin
kullanilan teknolojiden bagimsiz olarak, elde edilen imzalarin, mevcut imza veri
tabani icerisinde sorgulanabilmesi, siniflandiriimasi ve benzer imzalarin geri
getiriimesi islemlerinin  gergeklestirimesine c¢apraz-teknoloji yaklagimi  adi

verilmigtir.

4.4  Capraz Teknoloji Yaklagimi i¢in Tasarlanan Sistem

Tez c¢alismasi kapsaminda tasarlanan mIiSEA igerisinde ¢apraz-teknoloji
yaklasiminin gergeklestirilebilmesi icin olusturulan sistem mimarisi Sekil 4.2

icerisinde gosterilmistir.
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Doku |:> I U
\\ <:|\ miSEA |<:|
slem sii

Sekans \
; e MIRNA-1 miRNA-2  miRNA-. >—|:>\ miSEA I|::> |::> Kargilagtirma )
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MIRNA-1  miRNA-2  mIRNA-.. miRNA E E
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miRNA Sekan: Kiime Bazh

Deneyi imza
1 ' ' '
1

Siralanmig olarak
getirilen benzer
deneyler

Sekil 4.2 miSEA Capraz Teknoloji Sistemi Mimarisi

Tasarlanan ve uygulanan sistem mimarisi G¢ ana bilesenden olugmaktadir. ilk
bilesen icerisinde sisteme 6nceden eklenen imzalarin saklandigi bir veri tabani
bulunmaktadir. Bu veri tabani her bir deney icin GSEA ydntemi kullanilarak
olusturulan imzalar igerisindeki her bir kimeye ait zenginlesme degerini
icermektedir. imza, deney ve kiime zenginlesme degeri arasinda bulunan bag
sayesinde her bir deney analiz kapsaminda ihtiya¢ duyulan kiime gruplari ve ilgili

zenginlesme degerleri kullanilarak islenebilmektedir.

Sistem mimarisi igerisindeki ikinci bilesen, sisteme eklenen yeni veya mevcut bir

deneyin, veri tabani igerisinde bulunan diger deneyler ile birlikte ele alinmasi
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icermektedir. Burada birlikte ele alinmasi ile karsilastirma, geri-getirim ve/veya
siniflandirma iglemleri ifade edilmektedir. Bu islemlerin gergeklestirilebilmesi igin,
sisteme eklenen yeni deneyin imzasinin olusturulmasi veya eger mevcut bir deney
kullanilacaksa ilgili imzanin belirlenmesi gerekmektedir. Sorgulama i¢in kullanilacak
imza, imza veri tabani icerisindeki diger deneyler ile birlikte degerlendirilerek

hedeflenen islem gerceklestiriimektedir.

Sistem mimarisi igerisindeki son bilesen, geri-getirim sonucunda elde edilen
deneylerin siralanmasini icermektedir. Bu bilesen ile, imza veri tabani igerisinde
bulunan deneyler ile, sorgulama yapilan deney arasindaki benzerliklerin ¢ikariimasi

ve benzerlik degerlerine gore siralanmasi islemleri gergeklestiriimektedir.

Deney arama ve siniflandirma galismalari ile ilgili detayl analizler gergeklestirilmis
olup, elde edilen sonuglar, kullanilan yontemler ve yaklasimlar ilgili bolumler

icerisinde anlatilmistir.
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5. TIBBI KARAR DESTEK SURECINDE GENOMIK ANALIizZ
5.1 Tibbi Karar Destek Sistemi

Tibbi karar destek sistemleri, karar destek sistemlerinin tip alanina 6zellesmis ve
hem iglenen veri hem de Uretilen sonuglar nedeniyle kritik 6nemde olan bir tarudur.
Sistemin kritik olarak siniflandirilmasinda; bireye ait saglik verilerinin isleniyor
olmasi, bu verilerin kisisel verilerin glvenligi ve ilgili diger kisitlamalar kapsaminda
ele alinmasinin gerekliligi, elde edilen sonuglarin kullaniimasi ile, ilgili bireyin tedavi
olamayacag! gibi hayatini kaybedebilecegi gercegi bulunmaktadir. Tibbi karar
destek sistemlerine ve tez galismasi suresince elde edilen bilgilerin tibbi karar
destek sistemlerinde kullanimina yonelik degerlendirmelere gegcmeden 6nce karar
destek sistemleri ile ilgili temel bilgilere deginmek gerekir. Karar destek sistemlerinin
konumlandirildigi “karar verme sureci” incelendiginde, karar verici, problem,

problem kaynagi ve karar bilesenlerinden olustugu ifade edilebilir.

“Karar verici”, karsilasilan problemi ve problem kaynagini degerlendirerek ilgili
karara ulasmaya calisan bireydir. Karar verici, ele alinan problem Uzerinde belli bir
seviyede bilgi sahibi olabilecegi gibi, deneyimsiz ve/veya bilgisiz olabilir. Her iki
durumda da karar destek sistemi, kisinin karar verme surecinin desteklenmesi, olasi
kararlar arasindan eleme vyapilmasi ve karara ulasilabilmesi gibi hedeflerle
kullaniimaktadir. Tibbi karar destek sistemleri 6zelinde bu kiginin hekim oldugu

kabul edilmektedir.

“Problem?”, karar destek sistemleri ile desteklenen karar verme sureci bileseni olarak
ele alindiginda, istenmeyen bir durumda bulunan veya durumu tespit edilerek karar
surecindeki olasi durumlardan mevcut duruma goére daha iyi bir duruma tasinmak
istenen statu olarak degerlendirilebilir. Tibbi karar destekleri sistemleri 6zelinde bu
problem bireyin hasta olmasi olarak tanimlanabilir. Hastalik biliniyor olabilecegi gibi
teshis koyma veya hastaligin hangi evrede oldugun belirlenmesi gibi karmasik
durumlarda s6z konusu olabilir. Buna ek olarak, bilinen bir vaka degerlendiriliyor ise,
vakanin hastalik seyrinin takip edilmesi, uygulanan tedavinin olumlu veya olumsuz

yonde ilerlemesinin de belirlenebilmesi 6nemlidir.

“Problem kaynagi”, problemin sahibi veya degerlendirme surecinin baslangig

noktasi olarak degerlendirilebilir. Karar vericinin, ¢6zime kavusturulmaya caligilan
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probleme ait detaylari ve olasi nedenleri sorgulayabilecedi bilgi kaynagidir. Bu
kaynak kullanilarak bilginin zenginlestiriimesi ve karara ulasilabilmesi mimkuindur.
Karar destek sistemi, ele alinan problem ile iligkili sorulari karar vericiye saglayarak
problem kaynagindan gerekli bilgilerin ¢ikarilmasini saglamaktadir. Tibbi karar

destek sistemleri 6zelinde problem kaynaginin hasta oldugu kabul edilmektedir.

“Karar”, problem ve problem kaynagi degerlendirildiginde, problem ¢6zim kimesi
icerisinde bulunan olasi durumlardan degerlendirme kriterleri kapsaminda ne uygun
olaninin tercih edilmesidir. Yapilan tercihin veya sec¢imin sonucu karar verme
sureclerinde farkh bir noktada degerlendirimekle birlikte, amag, secimin
sonuglarinin  problemin giderilmesine ve olasi yeni problemlerin olugsmasina
odaklanmaktadir. Tibbi karar destek sistemleri 6zelinde karar, hastaligin teshisi

veya uygulanacak tedavi yontemi olarak kabul edilebilir.

Belirtilen bilesenlerin tibbi karar sirecleri icin karsiliklari ifade edilmeye calisiimakla
birlikte, literatlirde, tibb1 karar sireclerine, hekim-hasta iligkilerine ve hasta bakim
modellerine gére yonelik farkli yaklagimlar da gérilmektedir. Ornek olarak Veazie
[77] tarafindan yapilan ¢alismada tibbi hata konusuna deginilmis ve tibbi karar
sureclerinde hasta bakim modeli Sekil 5.1 igerisinde goOsterilen karar verme

durumlari ve bu durumlar arasi gegisler ifade edilmistir.

Problem-Segim
Operatéri

Problem
Kimesi

Hedef-Belirleme

Operatori Hareket-Belirleme

Operatori

Sekil 5.1 Hasta Bakim Modeli
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Hasta bakim modeli ile ifade edilen yapida, “karar ortami”, karar vericinin fiziksel ve
sosyal acidan i¢inde bulundugu ortami ifade etmektedir. “Problem kiimesi”, hekim
tarafindan, degerlendirmeye alinan vakaya iligkin olarak olasi gordugu tum
degerlendirmeleri icermektedir. “Hedef kimesi”, hekim tarafindan, degerlendirmeye
alinan vaka igin konulan hedefler ifade edilmektedir. Burada hedef kimesi 6gelerine
ornek olarak kan degerlerinden segilen bir 6genin dustrilmesi gosterilebilir. “Eylem
kimesi”, hekim tarafindan yapilan degerlendirme sonucu vaka ile ilgili olarak alinan
kararlari icermektedir. Ornek olarak hastanin kan degerlerinin 6lglilmesinin
istenmesi veya ilgili bir ilaca baglanmasi gosterilebilir. Model igerisinde belirtilen
operatorler ile ilgili adimlar arasi gecisler ifade edilmekte ve tim adimlarda karar

ortaminin etkili oldugu belirtiimektedir.

Saglik hizmetlerinin sunumunda son yillarda kalite kavraminin 6n plana ¢iktigi
gorulmektedir. Saglik hizmetlerinde kalite; sadlik servisinin verildigi yer, hizmeti
sunan ve hizmetten vyararlanan tim taraflari icine alan bir kapsamda
degerlendiriimektedir. Bu konuyla ilgili olarak yapilan c¢alismalarin geg¢migi
incelendiginde Maxwell tarafindan 1984 yilinda yapilan degerlendirmenin [78] dncu
oldugu gorulmektedir. Belirtilen degerlendirmede, saglik hizmetlerinin kalitesinin

asagida listelenen boyutlarda degerlendiriimesi gerektigi belirtiimektedir.

1. Hizmetlere ulasim,

2. Ihtiyac duyulan / gerekli olan hizmeti alabilme,
3. Etkinlik,

4. Esitlik,

5. Toplumsal kabul edilebilirlik,

6. Verimlilik ve ekonomi.

Belirtilen boyutlarda degerlendirme usullerinin sunulan hizmete goére farklilik
gOsterecegdi belirtiimis, ornek olarak; acil servis ambulans hizmetlerinde hastaya
ulasim suresinin hizmetlere ulasim boyutunda de@erlendirilebilecegi, toplumsal
kabul edilebilirlik kapsaminda verilerin gizliligi ve hasta ile saglik personelinin iletigsim

standartlari gosterilmistir. Hedefin saglik hizmetlerinde kontrol baskisi olusturmak
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yerine, bu alanin ¢ok boyutlu yapisinin anlasilarak élgulebilir, iyilestirilebilir ve kabul

goren bir sistemin olusturulmasi olarak belirlenmesi gerektigi ifade edilmistir.

Buna kargilik Hamilton tarafindan 2000 yilinda yapilan ¢aligmada [79] guvenlik ve
hatadan sakinma boyutlarinin da eklenmesi gerektigi ifade edilmistir. Bu yorumun
dayanak noktasi olarak incelemeye alinan rastgele secilmis 14.000 hastaya ait
analizler gosterilmektedir. ilgili hastalarin saglik galisani kaynakli oldugu ifade
edilen onlenebilir tibbi hatalari degerlendirildiginde; vakalarin yaklasik %20’sinin
mevcut bilginin degerlendirilememesi veya karar verilememesi sonucu, yaklagik
%15’inin ise ilgili istemin veya incelemenin talep edilmemesi nedeniyle bu durumla
karsi karsiya kaldigi anlagiimistir. Analizlere saglik sistemi boyutundan bakildiginda
ise yaklasik %33’'nun politikalar, yaklasik %25’nin ise egitim ve o6gretim kaynakli
tibbi hatalar gérilmektedir. ligili galismada egitimin énemi vurgulanmakta, ancak

birey kaynakli hatalarin sebepleri ve oranlari da dikkat cekmektedir.

Mevcut bilginin degerlendirilememesi ve ilgili istemlerin belirlenememesi kaynakh
hatalara ek olarak sire baskisi ve eksik bilgi kaynakli hatalari olduguna yonelik
degerlendirmeler de bulunmaktadir. Konuyla ilgili olarak Corso ve Lobler tarafindan
yapilan ¢alismada [80] hem karar verme surecindeki kisitl siire hem de yetersiz
bilgi etkisi degerlendirilmigtir. Kisithi sure altinda kararlarin; panik hali igerisinde,
normal durumda kullaniimasi gereken yontemler g6z éninde bulundurulmadan,
sonuca ulagsma hedefi ve bilinen sebep-sonug iligkileri dogrultusunda verildigi ifade
edilmistir. Yetersiz bilgi bulunan karar sureglerinde ise; eksik bilginin karar verici
tarafindan tahmin edilmesi veya olasiliklarin elenmesi gibi yaklasimlarin
g6zlemlendigi belirtiimigtir. Tibbi karar sureglerinde, hekimlerin daha fazla sayida
hastaya hizmet verme gayreti veya yetersiz tesis nedeniyle olusabilecek hasta
yogunlugu nedeniyle zaman baskisi olasiligi yuksek olarak degerlendirilebilir.
Benzeri sekilde, yetersiz klinik imkanlar veya ulasilamayan bilgiler nedeniyle de
karar suregleri olumsuz etkilenebilir. Dolayisiyla hem zaman yonetimi hem de vaka

ile ilgili azami bilgilerin edinilmesi kritik bir 5nem tasimaktadir.

Tibb1 karar destek sistemlerinin teshis koyma diginda kullanim alanlar da
bulunmaktadir. Konuyla ilgili literatir arastirmasi yapildiginda ilag kullaniminin
yonetimi ve maliyetlerin dusurtulmesi gibi agilardan da karar destek sistemlerinin

degerlendirildigi gorilmektedir. Meulendijk ve arkadaslan tarafindan yapilan
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calismada [81] ¢ok sayida ila¢ kullanan hastalarin tedavilerinin takip edilmesi ve
yonetiimesi ilgili karar destek sistemi kullanimi degerlendirmeye alinmistir. Cok
sayida ilag kullaniminin yonetilmesi ve takip edilmesi gereken énemli bir problem
olarak aktarildigi calismada, hekimlerin ve eczacilarin ilgili sistemi kullanarak uygun
olmayan ilag secimlerinde azalma tespit edildigi belirtiimistir. Sonuclari kadar
maliyetleri de dnemli bir tartisma konusu olan tibbi karar suregleri ile ilgili olarak tibbi
karar destek sistemleri incelendiginde Fillmore ve arkadaslarinin degerlendirmesi
[82] dikkat gekmektedir. ilgili calismada, tibbi karar destek sistemlerinin, maliyetlerin
giderek arttigi saglik sektoriinde yatan hasta 6zelinde maliyete etkisi incelenmigtir.
Yapilan degerlendirmede, karar sureglerine olumlu etkileri olmakla birlikte,
literatlrde tibbi karar destek sistemlerinin maliyet etkisine yonelik kaynagin yetersiz
oldugu vurgulanmistir. Olumlu érnekler olmakla birlikte, sistem yatirimi ile, sistemin
sagladigi destegin ekonomik katkisinin degerlendirmelerde dikkate alinmasi

gereken bir boyut oldugu ifade edilmistir.

Gunumuzde ulkemizde de uygulanmaya baslanmis olan antibiyotik kullaniminin
azaltilmasina yonelik girisimler tibbi karar suregleri etkilemektedir. Benzer hedefler
tibbi karar destek sistemlerinin tasarimlari da etkilemektedir. Konuyla ilgili olarak
Thursky ve arkadaslari tarafindan yogun bakim tnitesinde antibiyotik kullaniminin
azaltimasina yonelik calismada [83] olumlu sonuglar elde edildigi, antibiyotik
kullaniminin azaltiimasina ek olarak, segilen antibiyotiklerin daha spektrumlu olanlar

yonunde oldugu ifade edilmisgtir.

Tum karar sureclerinde oldugu gibi, hekimlerin karar verme sureglerinde de gecmis
bilgi, karsilasilan vakalarin gesitliligi ve alan uzmanhgi énem arz etmektedir. Buna
ek olarak, alaninda uzman ve ilgili konuda farkli vakalar deneyim edilmis olunmasi,
problem kaynagindan problem ile ilgili ydnlendirici bilgilerin edinilememesi
durumunda karara ulasiimasi i¢in yeterli olmayacaktir. Bu durumun énune gegilmesi
icin; problem kaynagindan, karar vericinin problem ile iligkili karara ulasabilmesi
hedefiyle yararlanacagi bilgilerin toplanmasina yonelik yontemler olusturulmaktadir.
Tibbi karar sureclerinde laboratuvar, radyoloji, goruntileme sonuglari ile muayene
bulgulari gibi klinik bilgiler ile bireyin ge¢cmigi, yasadigi ¢evre ve aile ge¢gmisi gibi
destekleyici detaylarin toplanmasina ¢aligiimaktadir.
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5.2 Genomik Analiz ile Desteklenen Tibbi Karar Destek Sistemi Onerisi

Tibbi karar destek sistemlerinin gunluk kullanimda yaygin olarak kullaniimasi igin;
tibbi veriler, hekim-hasta iliskisi ve karar sureci bir butin olarak dusunulmesi
gerektigi ifade edilmektedir. Konuyla ilgili bir caligmada Ramnarayan [84] tarafindan
mevcut durumda karar verici tarafindan bilgi girisi yapilarak ve/veya form
icerisindeki degerlerden segilerek yapilan kullanim yerine, tibbi kayitlarin dogrudan
sistem tarafindan kullanilabildigi ve arka planda karar destek sureglerinin isletildigi

yapilarin kurulmasi gerektigi belirtiimektedir.

Tibbi verinin otomatik olarak klinik verilerden elde edilmesi ve karar destek
sureclerinde kullanilmasina yonelik g¢alismalar incelendiginde, karar vericinin
dikkatine sunulmak Uzere hazirlanan analizlerin faydalari gértlmektedir. Konuyla
ilgili olarak, Wei Sim ve arkadaslari tarafindan yapilan ¢alismada [85] hem karar
vericiler hem de vakay takip eden diger taraflarin iglenen veri sayesinde bilgi sahibi
oldudu, olagan digi durumlarin fark edilerek midahale edilmesi gereken vakalarin

takip edilebilecegi belirtilmigtir.

Tibbi karar destek sistemlerinin karar agamasinda konumlandigi nokta ve ilgili
literatlr galismalari incelenerek, bu ¢alisma kapsaminda gelistirilen sistemin bilinen
yaklagimin gelistiriimesinde kullanilabilecedi degerlendirilmistir. Tibbi karar destek
sistemlerinin, toplanan klinik verilerin dogrudan kullanimindan farkl olarak,
islenerek kullaniimasi dnerilmigstir. Calisma kapsaminda degerlendirmeye alinan ve
sonuglari bulgular bolumidnde aktarilan genomik analiz yontemleri, tibbi karar
destek sistemleri ile iligkilendirilmistir. Mevcut karar destek sistemlerinin;
iliskilendirme, veri tabani ve sorgulama birimlerinde degisiklik 6nerilmektedir. Oneri

kapsaminda olusturulan sistem mimarisi $ekil 5.2 igerisinde gosterilmistir.
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Tibbi karar destek sistemlerinin kullaniminda, tim karar destek sistemlerinde oldugu
gibi, karar sureglerinde etkili olan verilerin sisteme saglanmasi buylik onem
tasimaktadir. Bu calisma kapsaminda ele alinan miRNA ifadelerinin karar destek
sistemlerinde vaka ile iligkilendiriimesi 6nerilen sistemin kritik bir bileseni olarak
belirlenmistir. ilgili bilesen igerisinde her bir vaka icin zaman damgasi ile birlikte ilgili
dokulardan toplanacak normal ve kontrol degerlerinin kayit altina alinmasi
hedeflenmektedir. Zaman damgasi kullanilarak takip edilen vakalarin gen
ifadesindeki degisimlerin de analiz edilebilecedi degerlendiriimektedir. Kayit altina
alinan gen ifadelerindeki degisim geleneksel yontemlerde oldugu gibi dogrudan

deqil, bu calisma kapsaminda onerildigi gibi on isleme tabii tutularak kullanilacaktir.

Gen ifadelerinin kayit altina alinmasi, mevcut tibbi karar destek sistemlerinde
bulunan veri tabanlarinda degisiklige gidilmesini gerektirmektedir. Gen ifadeleri
icerisindeki bilgi yogunlugu ve bu bilgilerin yine bu ¢alisma kapsaminda onerilen
zenginlestirme vyaklagimlari ile kullanilacak olmasi genigletilmis bir yapinin
kullaniimasini gerektirecektir. Bu nedenle, her bir vaka igin, toplanan gen ifadelerinin
ve elde edilen analiz sonuglarinin kayit altina alinabilecegi yapilarin olusturulmasi

gerekmektedir.

Onerilen mimari icerisinde, yapilan eklentiler nedeniyle, sorgulama sisteminde de
degisiklige gidilmesi gerekmektedir. Bu gereklilik sisteme saglanan ek 6zelliklerin
kullanilabilmesi icin ortaya ¢ikmaktadir. Sistem icerisinde kayit alinan gen ifadeleri
karar destek surecinde kullanilabilecegi gibi, bir sorgu parametresi olarak
kullanilarak benzer vakalar ulagiimasi ve/veya karar destek surecinde destekleyici

bilgi olarak da kullanilabilir.
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6. DENEYSEL BULGULAR
6.1 incelenmeye Alinan Deneyler

Bu tez calismasinda incelemeye alinan deney veri setlerinin sec¢imi iki farkh
yaklasim dogrultusunda yapilmistir. ilk yaklasim icerisinde; mevcut durumda
kullanilan yontemler ile yayinlanmis sonuglarin bulundugu siniflandirma ve geri-
getirim calismalari ele alinmistir. Bu yaklagim ile amaglanan, dnerilen yontemlerin
bilinen ydntemler ile farkinin analiz edilerek yorumlanmasidir. ikinci yaklasim ise;
olusturulan sistemin farkli veri setleri ile beslenerek yayinlanmis c¢alismalar ile
karsilagtirmak yerine yenilikgi yonlerinin, siniflandirma ve  geri-getirim
performansinin dlgimlenmesi olarak belirlenmistir. Bu kapsamda, geleneksel
yaklasim olarak adlandiriimis olan ve gen ifadeleri icerisindeki miRNA degerlerinin
baz alinarak analiz edildigi Agici ve Ogul tarafindan yapilan calismalar [86], [87]
temel alinmistir. ilgili galismalarda kullanilan deney veri setleri hem siniflandirma
hem de geri-getirim agisindan incelenmis ve bu g¢alisma kapsaminda Onerilen
yontem ile karsilastirimistir. ilk yaklasim kapsaminda degerlendirilen bu énciil
calismalar icerisindeki veri setleri GEO veri tabanlarindan elde edilmistir. Toplamda
135 adet vakaya ait gen ifadelerini igeren veri setinin GEO veri tabani kodu ve ilgili

deneye ait hastalik bilgisi bazinda dagilimi Cizelge 6.1 igerisinde listelenmigtir.

Cizelge 6.1 incelemeye Alinan Veri Seti #1

GEO Seri Kodu Seri igerisindeki Hastalik Tiirii / Tiirleri

GSE2564 Kolon Kanseri
Pankreas Kanseri
Bobrek Kanseri
Mesane Kanseri
Prostat Kanseri
Rahim Kanseri
Akciger Kanseri
Meme Kanseri

GSE27430 ILD
GSE29248 Akciger Kanseri
GSE27606 Akciger Kanseri
GSE55025 Kan Kanseri
GSE21394 ILD
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GEO Seri Kodu Seri icerisindeki Hastalik Tiirii / Tiirleri
GSE43571 Schwannoma
GSE47056 Akciger Kanseri
GSE49470 Beyin Kanseri

Cizelge icerisinde yer alan veri setine ait detayl bilgiler Agici tarafindan hazirlanan
calisma [88] icerisinde yer almaktadir. Veri seti icerisinde her bir deney icin saglkh
ve kontrol dokuya ait gen ifadeleri bulunmaktadir. ilgili gen ifade verileri deneye gére
degismekle birlikte 160 ile 914 arasinda degisen miRNA degerini igermektedir. Veri
seti icerisinde yer alan deneylerin hastaliklara gore gruplandiginda Cizelge 6.2

icerisinde belirtilen hastalik deney sayisi gizelgesi elde edilmektedir.

Cizelge 6.2 incelemeye Alinan Veri Seti #1’in Dagilimi

Hastalik Turu Deney Sayisi
ILD 32
Akciger Kanseri 25
Schwannoma 15
Kolon Kanseri 10
Rahim Kanseri 10

Pankreas Kanseri

Mesane Kanseri

Meme Kanseri

Prostat Kanseri

Bobrek Kanseri

9
7
6
Kan Kanseri 6
6
5
4

Beyin Kanseri

Calismalar kapsaminda 6nerilen c¢apraz-teknoloji deney arama yaklasimi geregi
analiz edilmek Uzere gesitli mMiRNA dizileme deneyleri incelemeye alinmistir. llgili
deneyler GEO ve ArrayExpress veri tabanlarindan elde edilmis olup veri tabani kodu
ve ilgili deneye ait hastalik bilgisi bazinda dagilimi Cizelge 6.3 igerisinde

listelenmistir.
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Cizelge 6.3 incelemeye Alinan Veri Seti #2

Veri Tabani Seri Kodu Seri igerisindeki Hastalik Tiirii
GEO GSE64859 Akciger Kanseri
GEO GSE46622 Kolon Kanseri
GEO GSE79365 Prostat Kanseri
ArrayExpress | E-MTAB-2795 Rahim Kanseri

Incelemeye alinan tim deneyler énceki boélimlerde belirtilen imza olusturma
teknikleri kullanilarak ilgili deneyi temsil edecek imzalar ile kayit altina alinmigtir.
Geleneksel yontemler kullanilarak analiz edilmis olan veri seti igerisinde bulunan
tim deneyler icin ilgili calismalarda olusturulan imzalar, bu tez calismasinda
kullanilan imza olugturma yontemlerine girdi olacak sekilde kullaniimistir. Bu
yaklagim sayesinde geleneksel yontem ile incelemeye alinan deneylere yapilan
islemler eksiksiz olarak tez ¢calismasina yansitilmis ve onerilen yaklagimin katkisina

odaklaniimigtir.

6.2 Yontemlerinin Karsilagtirilmasi ve Analiz Yaklagimi

Gergeklestirilen analiz ve karsilastirma calismalari ile elde edilen sonuglar iki farkli
kategori altinda ele alinabilir. ik kategori geleneksel yontem ile 6nerilen yaklagim
arasinda siniflandirma performansi agisindan degerlendiriimesi olarak ifade
edilebilir. ilgili degerlendirme calismalarinin yapilabilmesi icin geleneksel ydntem
tarafindan siniflandiriimis veri setleri ele alinmig, belirtilen siniflar ve 6geler 6nerilen
yontem kullanilarak siniflandiriimistir. Siniflandirma galismalarinda hem geleneksel
hem de bu tez calismasi kapsaminda 6nerilen yontem veri seti igerisindeki her bir
dJe icin olusturulan imza dizisi kullaniimaktadir. iki yéntem arasindaki yaklasim farki
Sekil 6.1 icerisinde gosterilmistir. Ilgili akistan da gérilebilecedi lzere, énerilen
yontem, geleneksel yontem ile Uretilen farklilagsma vektorinli zenginlestirerek gen
bazli kiime hesaplamasina dayanan imza vektor(i olusturmayi esas alir. ilgili
farkllagsma hesaplamalar ile kime bazli imza vektéri olusturma iglemi énceki

bolumlerde detayl bir gsekilde anlatilmigtir.

68



Farklilasma Vektori

Gen Bazh
Kime Listesi
Kiime Bazh

______________________________________________________

Farklilasma Vektrii

Sekil 6.1 Geleneksel Yontem ile Onerilen Yontemin Karsilastiriimasi

Siniflandirma  performansinin  analiz  edilebilmesi igin  belirlenmis olan
siniflandiricilar WEKA araci araciligi ile kullaniimigtir. WEKA aracina saglanan
girdiler, ilgili veri seti icerisinden uretilen geleneksel ve Onerilen yontemin imza
vektorleridir. Geleneksel yontem imza vektori olarak farklilasma analizi sonucu elde
edilen farklilagsma vektora kullaniimistir. Siniflandirma performansinin analizinde,
sinif bazinda 6ge dagilimi dengeli olmamasi nedeniyle dogruluk ve hassasiyet gibi
hesaplamalara ek olarak Matthews korelasyon katsayisi (Matthews Correlation
Coefficients) [89] da incelenmistir. Matthews korelasyon katsayisinin iki sinifli
siniflandirma c¢alismalarina yonelik oldugu ifade edilmekle birlikte ¢ok sinifli
siniflandirma  galismalarinda da kullanimi oldugu ve belirtlen amagla

kullanilabilecegi [90] gorulmektedir.

Bu calisma kapsaminda Onerilen yaklasim ile elde edilen kime bazli imza olusturma
yetkinligi, siniflandirma galismalarinda siniflandirici alternatiflerine ek olarak imza
iceriginin olusturulmasinda da alternatiflerin kullaniimasina olanak saglamistir. Bu
yaklasim sayesinde, siniflandirma performansinin siniflandiriciya ek olarak imza
olusturma surecinde belirlenen miRNA kime kategorilerine gore degisimi de analiz
edilebilmistir. Siniflandirma analizlerinde kullaniimak Uzere hazirlanan 25 farkli imza
konfigurasyonu Cizelge 6.4 igerisinde belirtilen kime kategorisi segimleri ile
olusturulmustur. ilerleyen bdlimlerde belirtilen cizelge igerisindeki imza
konfiglrasyonlarina bagli olarak sonuglar listelenmistir.
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Cizelge 6.4 Siniflandirma Calismalari i¢in Olusturulan imza Konfigiirasyonlari

# Doku Cluster Aile Fonksiyon Hedef Diizenleyici Hastalik miRCancer
1 Evet Evet Evet Evet Evet Evet Evet Evet
2 Evet Evet Evet Evet Evet
3 Evet Evet Evet Evet Evet Evet Evet
4 Evet Evet Evet
5 Evet Evet Evet Evet Evet
6 Evet Evet Evet
7 Evet
8 Evet Evet Evet Evet Evet
9 Evet Evet Evet
10 Evet Evet Evet
11 Evet Evet Evet Evet Evet Evet Evet
12 Evet Evet Evet Evet Evet Evet Evet
13 Evet Evet Evet Evet Evet Evet Evet
14 Evet Evet Evet Evet Evet Evet Evet
15 Evet Evet Evet Evet Evet Evet Evet
16 Evet Evet Evet Evet Evet Evet Evet
17 Evet Evet Evet Evet Evet Evet Evet
18 Evet
19 Evet
20 Evet
21 Evet
22 Evet
23 Evet
24 Evet
25 Evet Evet

Cizelge igerisinde belirtilen imza konfiglrasyonlari olusturulurken Gg¢ ayri yaklagsim
dogrultusunda hareket edilmistir. ilk yaklasim, tekil olarak siniflandirma
performanslari  de@erlendirildiginde, gruplanmasi halinde performans artisi
saglanabilecegi degerlendirilen kime kategorilerinin birlikte yer aldigini imza
yapilandirmalarini icermektedir. Bu grupta yer alan imza konfiglrasyonlari gizelge
icerisinde 1 ile 10 arasinda yer alan sira numaralari ile goriilmektedir. ikinci
yaklagim, tum kume kategorilerinin kullanimi ile tekil olarak her bir kime
kategorisinin imza konfigirasyonundan c¢ikarilarak siniflandirma performansinin
degerlendiriimesini igermektedir. Bu grupta yer alan imza konfigUrasyonlari gizelge
icerisinde 11 ile 17 arasinda yer alan sira numaralari ile gortimektedir. Uglinci
yaklagim, her bir kime kategorisinin tekil olarak siniflandirma performansina

etkininin degerlendirilmesini icermektedir. Bu grupta yer alan imza konfiglrasyonlari
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cizelge igerisinde 18 ile 24 arasinda yer alan sira numaralari ile gorilmektedir.
miRCancer kiime kategorisi ilk grupta degerlendirildigi i¢in bu grupta yer almamistir.
Bunlara ek olarak duzenleyici ve hedef kime kategorilerinin bulundugu

konfiglrasyon da incelemeye alinmigtir.

Gergeklestirilen analiz ve karsilastirma calismalarinda ikinci kategori olarak geri-
getirim performansi ele alinmigtir. Siniflandirma c¢alismasina benzer sekilde,
geleneksel yontem ile olusturulan imzalar ile Onerilen yontem kullanilarak
olusturulan imzalarin geri-getirim performansina yansimalari dederlendirilmistir. ki
yontem arasindaki yaklasim farki Sekil 6.2 icerisinde gdsterilmistir. ilgili akistan da
gorillebilecegi Uzere, siniflandirma c¢alismalari yéntem Kkarsilastirmasinda da
belirtildigi gibi, geri-getirim ¢alismalarinda hem veri tabaninin olusturuimasi hem de

sorgulama asamalarinda yaklasim farklihgr bulunmaktadir.

E Sirali sonug
v listesi

Sekil 6.2 Yontemlerin Geri-Getirim Agisindan Karsilastiriimasi

Geri-getirim calismalarinda yaklasim; analiz edilen veri seti icerisindeki her bir
ogenin, ilgili veri seti igerisinde sorgulanmasi ve sorgulama sonucu ayni sinifta olan
ve/veya ilgili olan &Ogelerin Oncelikli olarak listelenmesi performansinin
degerlendiriimesi seklindedir. Beklenen, dnceliklendirmenin, sorgulanan 6ge ile ayni
sinifta olan diger 06gelere veriimesi yonundedir. Bu c¢alismada, belirtilen
performansin analiz edilebilmesi igin yaygin olarak kullanilan yéntemlerden biri olan
Receiver Operating Characteristic (ROC) grafigi yaklasimi [91] benimsenmistir. ilgili
grafik ile veri seti icerisinde bulunan her bir 6ge icin, benzerlik puanlamalarina gore
siralanmig 6gelerin, ilgili 6ge ile ayni sinifta bulunma durumu analiz edilerek kayit
altina alinmaktadir. Analiz sonucu 6ge i¢in hesaplanan Area Under Curve (AUC)
degeri elde edilir. Bu deger 0 ile 1 arasinda degismekte ve benzerlik puanlarina gore

siralanmisg liste icerisinde sorgu 6gesi ile ayni sinifta olan égdelerin Ust sirada olmasi
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ile ylkselmekte, aksi durumda ise dusmektedir. AUC degerinin 1 olmasi, en iyi
durumu gostermekte ve sorgu sonucunda sorgu 6gesi ile ayni sinifta olan 6gelerin,
farkli sinifta olan 6gelerden once geldigi anlamina gelmektedir. AUC degerinin 0
olmasi ise en kotu durumu gostermekte ve sorgu Ogesi ile ayni sinifta olan tum
ogelerin, farkli siniftan olan 6gelerden sonra listelendigi anlamina gelmektedir.
Analiz edilmek istenen herhangi bir 6ge icin AUC degeri Cizelge 6.5 igerisinde

belirtilen s6zde kod ile hesaplanabilir.

Cizelge 6.5 AUC Degerinin Hesaplamasina ait S6zde Kod

Girdi:
sorgu_sinifi //Sorgulanan 6genin gercek sinifi
sirali benzerlik listesi //Sorgulanan O6Jeye godre benzerlik
siralamasina gore listelenmis dizi

1. BASLA

2. TP « 0

3. FP « 0

4. AUC Degeri « 0

5. 1 <« 0

6. J <« ElemanSayisi(sirali benzerlik listesi)
7. while 1 < j do

8. sinif « OgeSinifiGetir(sirali benzerlik listesi[i])
9. 1f sinif == sorgu sinifi then

10. TP = TP + 1

11. else

12. FP = FP + 1

13. AUC = AUC + TP

14. end if

15. i++

16. end while

17. if TP == 0 then

18. AUC Degeri = 0

19. end 1if

20. 1f FP == 0 then

21. AUC Degeri = 1

22. else

23. AUC Degeri = AUC Degeri / (TP*FP)
24. end 1if

25. BITIR

Cikta:

AUC Degeri //Ilgili deneye ait AUC degeri

Belirtlen hesaplama ile veri seti igerisindeki her bir 6geye ait AUC degeri
hesaplanabilmektedir. S6zde kod igerisinde girdi olarak belirtiimis olan sirali
benzerlik listesinin olusturulmasi icin 6nceki boélumlerde belirtiimis olan benzerlik ve

uzaklhk algoritmalarindan yararlaniimigtir. Veri setinin tamami igin geri getirim
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performansi ise her bir 6ge igin hesaplanan AUC degderinin aritmetik ortalamasi ile
hesaplanabilir. ilerleyen bélimlerde farkli uzaklik ve benzerlik algoritmalarinin

deney geri-getirim performansi detayli bir sekilde degerlendirilmistir.

Bu tez calismasi kapsaminda 6nerilen ¢gapraz-teknoloji deney arama yaklasim igin
de ROC grafigi yontemi ile AUC degderleri hesaplamasi kullaniimistir. Geleneksel
yaklagim ile gerceklestirilen ¢calismalarda bu yontem kullaniimadigi i¢in analizlerin
gerceklestirilebilmesi icin geleneksel yontem ile kurgulanan sistem yeniden

olusturulmus ve bu yetkinlik kazandiriimistir.

6.3 Siniflandirma Performansi ve Degerlendirme

Siniflandirma performansina yonelik analizlerin gergeklestirimi icin, imza
konfigurasyonlarinin belirlenmesinde de oldugu gibi, énceki bdlimlerde anlatilan
siniflandiricilarin farkli konfigurasyonlar ile yapilandiriimis bir gekilde kullaniimasi
hedeflenmistir. Bu kapsamda olusturulan siniflandirici konfiglrasyonlari Cizelge 6.6
icerisinde belirtiimistir. ilgili siniflandirici  konfiglirasyonlarinin - belirlenmesinde
yaygin olarak kullanilan siniflandirici kullanimlari esas alindidi gibi incelemeye
alinan veri seti Uzerinde yapilan analizlerde siniflandirict konfiglrasyonlarinin
degisim gosterdigi noktalarda da belirleyici olmustur. Ornek olarak; K en yakin
komsu algoritmasinda kullanilacak K degerinin siniri, siniflandirma performansina

olumlu etkinin gdzlemlenmedigi nokta olarak belirlenmigtir.

Cizelge 6.6 Siniflandirici Konfigurasyonlari

# Siniflandirici Siniflandirici Konfigiirasyonu
1 | Naive Bayes -

2 | kNN k=1, k=3, k=5, k=7

3 | LwL (Naive Bayes) n=1, n=3, n=5, n=7, n=9

4 | LwL n=1 (kNN) k=1, k=3, k=5, k=7

5 | LwL n=3 (kNN) k=1, k=3, k=5, k=7

6 | LwL n=5 (kNN) k=1, k=3, k=5, k=7

7 | SVM SVM Kernel: Linear, RBF

Onerilen yaklasimlarin degerlendirilebilmesi ve siniflandirma calismalari ézelinde

yorumlanabilmesi i¢in belirlenen siniflandirici konfiglrasyonlari ile geleneksel
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yaklagim ile olusturulan veri seti de analiz edilmistir. ilgili analiz icin, dnceki
bolumlerde belirtiimis olan geleneksel imza olusturma yontemi ile olusturulan 6geler
incelenmigtir. Geleneksel imza olusturma yonteminde bu tez calismasi kapsaminda
Onerilen degigken vektor uzunlugu yaklagsimi bulunmadigi icin analizler yontem
tarafindan Uretilen sabit uzunluklu ve 1633 elemanl (+1 sinif dederi) 6z nitelik
vektorleri kullanilarak gerceklestiriimistir. Elde edilen degerler Cizelge 6.7 igerisinde

belirtiimigtir. Cizelge igerisindeki degerler agirlikl ortalamayi gostermektedir.

Cizelge 6.7 Geleneksel Yontem Siniflandirma Sonuglari

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 68,98% 2,61% 68,50% | 68,98% | 66,79% 65,63%
k=1 68,97% 4,46% 64,53% | 68,97% | 64,83% 62,55%
) k=3 60,66% 4,48% 60,00% | 60,66% | 57,25% 55,30%
NN
k=5 60,07% 4,63% 57,95% | 60,07% | 56,08% 54,19%
k=7 60,58% 5,31% 56,53% | 60,58% | 55,62% 53,43%
LWL n=1 63,51% 4,50% 61,88% | 63,51% | 60,15% 57,82%
algoritmasi
n=3 67,46% 3,60% 66,38% | 67,46% | 64,31% 62,82%
Siniflandirict | __ o o o 0 0 o
RS n=5 66,18% 4,32% 63,13% | 66,18% | 62,40% 60,32%
n=7 64,81% 4,36% 61,80% | 64,81% | 60,86% 58,78%
n: LWL igin
Komsu Sayisi | N=9 66,63% 4,10% 63,28% | 66,63% | 62,66% 60,76%
LWL n=1, k=1 68,97% 4,46% 64,53% 68,97% 64,83% 62,55%
algoritmasi
n=1, k=3 68,97% 4,46% 64,53% | 68,97% | 64,83% 62,55%
E,'\l",\'lﬂa"d'"‘:' n=1, k=5 68,97% | 4.46% | 64,53% | 68,97% | 64,83% | 62,55%
n=1, k=7 68,97% 4,46% 64,53% | 68,97% | 64,83% 62,55%
k: kNN icin
Komsu Sayisi | n=3, k=1 68,31% 4,06% 66,01% | 68,31% | 65,40% 63,05%
_ . n=3, k=3 68,97% 4,46% 64,53% | 68,97% | 64,83% 62,55%
n: LWL igin
Komsu Sayisi | n=3, k=5 68,97% 4,46% 64,53% | 68,97% | 64,83% 62,55%
n=3, k=7 68,97% 4,46% 64,53% | 68,97% | 64,83% 62,55%
n=5, k=1 70,71% 3,94% 67,20% | 70,71% | 67,27% 65,16%
n=5, k=3 68,53% 4,24% 65,55% | 68,53% | 65,23% 62,89%
n=5, k=5 68,15% 4,64% 64,05% | 68,15% | 64,08% 61,68%
n=5, k=7 68,15% 4,64% 64,05% | 68,15% | 64,08% 61,68%
A Linear 73,57% 3,45% 70,15% | 73,57% | 70,18% 68,63%
LibSVM
RBF 70,40% 4,60% 68,80% | 70,40% | 68,30% 65,50%

Geleneksel yontem ile olusturulan imzalar kullanilarak 12 sinif igeren veri setinin

siniflandirma analizleri gerceklegtirildiginde en yuksek siniflandirma basarisinin
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SVM siniflandiricisi ile elde edildigi gorulmektedir. Diger siniflandirma algoritmalari
incelendiginde elde edilen sonuglarin birbirine yakin oldugu, SVM algoritmasinin ise
yaklagik %3’luk bir fark ile KNN, LwL ve NaiveBayes algoritmalarina gore one ¢iktigi
ifade edilebilir. Sinif sayisinin fazla olmasi ve siniflar arasi 6ge dagiliminin dengeli
olmamasi nedeniyle degerlendirmeye dahil edilebilecek MCC degeri incelendiginde
de SVM algoritmasinin éne ¢iktigi ve farkin TP Rate degerinde oldugu gibi yaklagik

%3 oldugu gorulmektedir.

Bu galisma kapsaminda oOnerilen yaklasimlar ile edilen siniflandirma sonuglarinin
detaylar “Ek Agiklamalar” bolimunde listelenmis olmakla birlikte 6ne ¢ikan sonuglar

algoritma ve imza konfigurasyonu bazinda Cizelge 6.8 icerisinde gosterilmigtir.

Cizelge 6.8 Onerilen Yéntem ile Siniflandirma Sonuglari Ozet Cizgelesi

NaiveBayes LwL SVM kNN

# Recall | Precision MCC Recall | Precision MCC Recall | Precision MCC Recall [Precision| MCC
1 [71,40% | 66,96% |66,39% |82,97% | 81,38% | 80,64% | 85,25% | 81,71% | 82,35% | 79,29% | 76,55% | 75,93%
2 |72,83% | 68,04% |67,83% |82,55% | 80,19% | 79,98% | 84,48% | 80,94% | 81,54% | 78,54% | 76,12% | 75,37%

3 |68,43% | 63,46% |62,86% |80,44% | 78,19% | 77,58% | 84,86% | 81,62% | 82,13% | 77,86% | 75,34% | 74,57%
4 | 74,40% | 71,21% | 70,43% | 83,08% | 80,29% |79,88% | 81,48% | 79,39% | 79,02% | 80,16% | 77,20% | 77,16%
5 | 74,73% | 71,69% | 70,77% | 84,84% | 82,25% |82,11% | 83,76% | 81,79% | 81,53% | 80,52% | 79,07% | 78,37%
6 |71,43% | 68,39% |67,01% |81,21% | 79,44% | 79,03% | 82,20% | 79,02% | 79,25% | 79,73% | 77,96% | 77,40%
7 |70,69% | 68,34% |66,03% |78,35% | 74,04% | 74,20% | 66,24% | 63,62% | 61,76% | 76,90% | 73,69% | 73,17%
8 |71,79% | 68,41% |67,35% |82,31% | 79,44% | 79,43% | 81,48% | 78,89% | 78,82% | 80,52% | 77,24% | 77,40%
9 |71,43% | 68,64% |67,13% |81,29% | 79,23% | 78,79% | 82,17% | 79,59% | 79,58% | 81,29% | 79,23% | 78,79%
10 | 73,30% | 69,91% | 69,02% | 79,78% | 77,45% | 77,08% | 80,00% | 77,58% | 77,30% | 78,13% | 74,06% | 73,84%

11 | 70,66% | 65,56% |64,99% | 77,01% | 74,70% | 73,74% | 80,33% | 77,56% | 76,99% | 77,01% | 74,70% | 73,74%

12 | 72,83% | 68,58% | 68,09% |83,24% | 81,46% |80,92% | 84,12% | 80,91% | 81,31% | 78,54% | 76,12% | 75,37%
13 | 73,65% | 70,53% |69,56% |80,88% | 79,88% | 78,97% | 83,32% | 81,25% | 80,96% | 80,88% | 79,88% | 78,97%
14 171,04% | 66,26% | 65,74% |83,30% | 81,55% |80,73% | 84,12% | 80,27% | 80,94% | 77,50% | 74,86% | 73,81%

15 | 71,40% | 67,05% | 66,46% |82,88% | 81,06% |80,29% | 85,63% | 82,47% | 82,98% | 78,57% | 75,65% | 75,09%
16 | 71,40% | 66,96% |66,39% |82,91% | 80,10% |80,07% | 84,48% | 81,13% | 81,64% | 78,21% | 75,89% | 75,07%
17 | 71,04% | 66,42% | 65,92% |82,88% | 80,46% | 80,20% | 85.63% | 82,47% | 82,98% | 79,29% | 76,55% | 75,93%

18 | 60,14% | 59,34% | 56,49% | 59,04% | 56,12% | 53,51% | 45,30% | 34,90% | 34,07% | 58,24% | 54,89% | 53,16%

19 | 65,19% | 64,68% | 61,54% |64,75% | 61,56% |59,55% |57,75% | 53,84% | 52,04% | 65,14% | 60,00% | 59,24%
20 | 62,86% | 62,86% |59,56% |62,61% | 58,55% |57,39% | 61,40% | 56,26% | 55,71% | 58,79% | 55,81% | 53,26%
21 162,83% | 59,39% |57,19% |72,23% | 75,37% |71,34% | 60,30% | 60,07% | 56,80% | 72,34% | 69,87% | 68,54%
22 | 67,69% | 64,22% |62,40% | 74,26% | 69,74% | 69,45% | 73,63% | 68,83% | 68,75% | 74,26% | 69,55% | 69,34%
23 | 65,49% | 62,04% | 60,43% |66,62% | 61,69% |60,86% |61,54% | 56,56% | 55,65% | 65,52% | 63,31% | 61,30%
24 | 72,55% | 68,65% |67,98% |82,64% | 80,37% |79,93% | 78,87% | 76,59% | 76,21% | 76,68% | 73,93% | 73,44%
25 166,98% | 61,94% |60,84% |74,31% | 68,89% |69,07% | 75,85% | 72,25% | 72,23% | 74,31% | 68,89% | 69,07%
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Elde edilen sonuglara ve slrece yonelik degerlendirmeler temel olarak asagida

listelenmistir. Bu bdélimde ifade edilen degerlendirmeler analiz sonuglarina ve

surece iligkin bilgilere dayandiriimigtir;

Siniflandirma algoritmalari ve incelenen veri seti i¢cin hazirlanan imza
konfigurasyonlari kullanilarak; 10 katlamalari ¢apraz dogrulama (k-fold cross
validation) ve her bir siniflandirma testi i¢in 2 tekrar yapilarak WEKA araci ile

toplamda 12.000 siniflandirma analiz parametresi elde edilmigtir.

Siniflandirma  iglemlerinde  kullanilan  imza  uzunlari  agisindan
degerlendirildiginde, geleneksel yontemde bulunan 1633 elemanli ve sabit
uzunluklu yaklasima karsilik, onerilen yontem sayesinde 6 ile 3028 arasinda
degisen 0Oznitelik ile imza olusturulabilmistir. Olusturulan imzalarin
siniflandirma performansina etkisi detayh bir sekilde “Ek Acgiklamalar”
boliminde paylagilmistir. imza uzunlugunun degisken olmasi sayesinde
hem kime bazli analiz yapilabilmis hem de incelemeye alinan ve/veya
alinacak veri setleri icerisinde 0zellesmis analizlerin yapilabilmesine olanak
saglanmigtir. Ornek olarak, onerilen yaklagim ile incelenecek veri setinin
hastalik kiimeleri agisindan analizi gergeklestirilebilir. Buna ek olarak, imza
uzunlugunun dagurebilmesi saklama alani ve islem karmasikhgl agisindan

avantaj saglayacaktir.

imza uzunlugu ile siniflandirma performansi arasindaki dogrudan bir iligki
kurmak anlamli degildir. Yapilan analizlerde de gorulebilecegi Uzere, kime
kategorilerinin 6ge temsil glcu etkili olmaktadir. Ornek olarak; incelemeye
alinan veri seti icerisinde sadece miRCancer kime kategorisi kullanilarak
olusturulan 120 elemanh bir 6znitelik vektort ile LwL algoritmasi %78,35
oranla dogru siniflandirma gergeklestirilebilmistir. Bu performans, geleneksel
yontem ile elde edilen siniflandirma performansindan %5 daha yuUksektir ve
bu performans geleneksel yontem tarafindan kullanilan Oznitelik vektor
uzunlugunun yaklagik %8'i ile elde edilebilmigtir. Buna karsilik tim kime
kategorilerinin kullanildigi ve 3028 elemanli bir Oznitelik vektortd ile
NaiveBayes  algoritmasi %71,40 oranla  dogru siniflandirma
gerceklestirilebilmistir. Bu performans, geleneksel yontem ile elde edilen
siniflandirma performansindan %2 daha dusguktur.
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e Siniflandirici performanslari incelendiginde elde edilen sonuglar bazinda

cesitli degerlendirmeler yapilabilir;

o NaiveBayes algoritmasi ile sadece 3 imza konfigurasyonunda
geleneksel yontemin Uzerinde bir performans elde edildigi
gorulmektedir. Buna ek olarak, NaiveBayes algoritmasi ile elde edilen
siniflandirma  degerlerinin geleneksel yontem ile NaiveBayes
kullaniminda elde edilen degderden ylksek oldugu gorulmektedir.
Ancak, onerilen yontem kullanilarak NaiveBayes algoritmasi ile elde
edilen en iyi siniflandirma performansi, SVM algoritmasi kullanilarak
geleneksel yontem ile elde edilen en iyi siniflandirma

performansindan sadece %1’lik bir fark gostermektedir.

o kNN algoritmasi kullanilarak 20 imza konfigirasyonunda geleneksel
yontemin (zerinde bir performans elde edildigi gorilmektedir.
Geleneksel yontem ile kNN algoritmasinin kullanildigr duruma gére
%12,3’luk ve SVM algoritmasi kullanilarak geleneksel yontem ile elde
edilen en iyi performansindan ise %7,7lik bir artis oldugu
gorulmektedir. KNN algoritmasi ile en iyi performans miRNA cluster,
hastalik ve fonksiyon kime kategorilerinin kullanildidi durumda elde

edilmistir.

o LwL algoritmasi kullanilarak 20 imza konfiglrasyonunda geleneksel
yontemin Uzerinde bir performans elde edildigi goértlmektedir.
Geleneksel yontem ile LwL algoritmasinin kullanildigi duruma gére
%14,13’'luk ve SVM algoritmasi kullanilarak geleneksel yontem ile
elde edilen en iyi performansindan ise %11,3’luk bir artis oldugu
gorulmektedir. kNN algoritmasi ile en iyi performans miRNA cluster,
hastalik, doku, miRCancer ve fonksiyon kime kategorilerinin

kullanildigi durumda elde edilmigtir.

o SVM algoritmasi kullanilarak 19 imza konfigirasyonunda geleneksel
yontemin Uzerinde bir performans elde edildigi gortilmektedir.
Geleneksel yontem ile SVM algoritmasinin kullanildidi duruma gore

%12’lik bir artis oldugu goérulmektedir. Bu artis ayni zamanda en iyi
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siniflandirici performansini yansitmaktadir. SVM algoritmasi ile en iyi
performans doku hari¢ tim kime kategorilerinin kullanildidi durumda

elde edilmistir.

e Siniflandirma performansi genel dederlendirmesi yapildiginda; &nerilen
yontem kullanilarak, geleneksel yontem kullanilarak yapilan siniflandirma
islemine gore %12’lik bir performans artisi elde edildigi gorulmektedir. Hem
imza uzunlugunun kisaltimasi hem de siniflandirma performansi artigi
hedefi ile incelendiginde ise 661 elemanli 6znitelik vektdrt kullanilarak
%11.3'lUk bir performans artigi saglanabildigi tespit edilmigtir. Belirtilen
Oznitelik vektort miRNA cluster, hastalik, doku, miRCancer ve fonksiyon

kime kategorilerinden olusmaktadir.

e Calismalar icin kullanilan yiksek performansl is istasyonu Uzerinde WEKA
aracl kullanilarak (i7 5820k 6 gercek 12 sanal gekirdekli islemci, 32 GB RAM,
uygulamalar igin 250 GB SSD Disk ile toplamda 4 TB veri depolama alani)
analizlerin tamamlanma suresinin yaklagik olarak 10 dakika oldugu

g6zlemlenmistir.

Onceki boliimlerde de ifade edildigi gibi, miRNA etkilesimlerinin hastaliklara ve/veya
biyolojik stireclere olan etkisinin yapilan analizlerle tespit edilmesine ¢aligiimistir. Bu
kapsamda etkilesim tabanh kume kategorileri kullaniimasina karar verilmistir.
incelenen veri seti igerisindeki 6gelerin miRNA diizenleyici ve miRNA hedef kiime
kategorileri kullanilarak bilgi tabanh siniflandirma analizi gergeklestirilmistir.
Kapsamli bir analiz ile yapilan bu calismada [92] geleneksel yontem ile Gnerilen
yaklasim SVM ve LwL algoritmalari kullanilarak karsilastiriimistir. Bu kapsamda

hazirlanan karsilastirma tablosu Cizelge 6.9 icerisinde listelenmistir.

Cizelge 6.9 Siniflandirma Calismalarinda Etkilesim Tabanh Temsil Analizi

Yontem Siniflandirici Kiime Recall Precision MCC
LibSVM - 73,57% 70,15% 68,63%
Geleneksel
LWL - 70,71% 67,20% 65,16%

Hedef ve Dizenleyici 74,31% 68,89% 69,07%

Onerilen LWL Hedef 74,26% 69,74% 69,45%
Yoéntem Diizenleyici 66,62% 61,69% 60,86%
LibSVM Hedef ve Dizenleyici 75,85% 72,25% 72,23%
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Yontem Siniflandirici Kiime Recall Precision MCC

Hedef 73,63% 68,83% 68,75%
Duzenleyici 61,54% 56,56% 55,65%

Cizelge icerisinde de gorulebilecedi Uzere, dnerilen yontem ile hem algoritma
bazinda hem de genel dederlendirme yapildiginda siniflandirma performansinda
artis bulunmaktadir. Siniflandirma performansindaki artisin temelinde, onerilen
yaklagim ile, sadece sayisal analiz yontemindeki yenilik degil ayni zamanda miRNA
etkilesimlerinin analiz kapsaminda ele alinmasi ile oldugu degerlendiriimektedir.
Geleneksel yontemlerde gen ifadelerinin sayisal karsilastiriimasi yapilmakta ancak
Onerilen yontemde oldugu Uzere bilgi tabanh temsil, bir diger ifadeyle biyolojik
etkilerin yansimasi, bulunmamaktadir. Onerilen yéntemin, gizelge igerisinde de
gOsterildigi Uzere, bilgi tabanl etkiler ile siniflandirma performansinda olumlu etki
ettiginin tespiti icin éne ¢ikan miRNA kiimeleri incelenmistir. ilgili analizlerde éne

ctkan duzenleyici ve hedef kimeleri Cizelge 6.10 icerisinde listelenmistir.

Cizelge 6.10 Etkilesim Tabanli Temsil igin Kime Analizi Ornegi

# miRNA Kiimesi Kiime Tiiri Laplace Puani
1 | Regulated by MYC Duzenleyici 0,9969
2 | Regulate CDKN1A Hedef 0,9935
3 | Regulate CCND1 Hedef 0,9876
4 | Regulate TGFBR2 Hedef 0,9872
5 | Regulate VEGFA Hedef 0,9867
6 | Regulate PTEN Hedef 0,9858
7 | Regulate NTRK3 Hedef 0,9842
8 | Regulate CCNE1 Hedef 0,9819
9 | Regulate CDC25A Hedef 0,9810
10 | Regulate BCL2 Hedef 0,9799

ilgili gizelgenin hazirlanmasi icin siniflandirma calismalarinda éne ¢ikan miRNA
kUmeleri analizi igin Laplace puani [93] hesaplamalari yapiimigtir. Elde edilen
sonuglara gore en ylksek Laplace puani alan miRNA kimelerinin siniflandirmaya

en fazla etki eden kimeler oldugu ifade edilebilir. Bu kapsamda, ilgili gizelge
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icerisinde yer alan, MYC kimesi ele alinabilir. MYC ile ilgili arastirmalarda [94] timor
blylumesi ve hicre transformasyonu gibi islevleri oldugu belirtilen bir transkripsiyon
faktoru olarak yer almaktadir. Buna ek olarak, ilgili kimelerde yer alan miRNA listesi

ve ilgili miRNA’larin bulunma sayisi Cizelge 6.11 tablosu igerisinde belirtilmigtir.

Cizelge 6.11 Etkilesim Tabanh Temsil igin miRNA Bulunma Analizi

# miRNA Bulunma Sayisi

1 hsa-mir-20a

2 hsa-mir-15a

3 hsa-mir-34a

4 hsa-mir-21

5 hsa-mir-17

6 hsa-mir-19a

7 hsa-mir-19b

8 hsa-mir-195

9 hsa-mir-503

B I S A T L 2 I IR @ T I @ > B B o> B i e

10 | hsa-mir-15b

Siniflandirma c¢alismalari kapsaminda elde edilen sonuclar onerilen yontem ile
getirilen kume kategorileri yaklagimi ile birlikte degerlendirildiginde kime kategorisi
bazli yorumlar yapilabilmistir. Kullanilan kime kategorilerinin tekil performansi
degerlendirildiginde en yuksek siniflandirma performansi hastalik kategorisi ile elde
edilmistir. Bu sonucun elde edilmesinde, siniflandirma c¢alismasi yapilan 6gelerin
hastalik temelinde, 6rnek meme kanseri, ele aliniyor olmasinin etkili oldugu
degerlendirilmigtir. Buna ek olarak, tekil kime performansinda miRCancer
kategorisinin hastalik kategorisinin ardindan ikinci en etkili kime kategorisi oldugu
tespit edilmistir. SVM algoritmasi 6zelinde degerlendirme yapildiginda tekil kime
performansi acisindan hastalik kategorisini hedef kategorisi takip etmistir. Ayrica,
siniflandirma performansina etkisi duslik olan kategoriler incelendidinde; aile,
cluster ve doku kategorilerinin dusik siniflandirma performansina sahip oldugu

gorulmektedir.
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Bu tez calismasi kapsaminda gergeklestirilen siniflandirma analizleri sonucunda
geleneksel yontem ile karsilastirildiginda %12 Gzerinde bir performans artigi oldugu
sonucuna varilmistir. Buna ek olarak, geleneksel yontem ile gerceklestirilemeyen
vakaya ve analiz kapsamina O0zel imza olusturularak degerlendirmeler yapilabildigi
gorulmustlr. Ayrica, geleneksel yontemden farkli olarak, biyolojik etkilerin ve alan
bilgisinin de siniflandirma c¢alismalarina kullanilabilmesine olanak saglanmistir.
Buna karsilik, kime bazli imza olusturma adimlari gereg@i, analiz suresi ve
karmasikligi geleneksel yonteme gore daha fazla olacaktir. Elde edilen sonuglarin
iyilestiriimesi ve yapilan analizlerin kapsaminin arttirilabilmesi igin, alan bilgisi
kullanilarak ve biyolojik etkilerin yeni ve/veya glncellenecek kime tanimlarina
yansitiimasi gerekmektedir. Yeni kimelerin olusturulmasi, kime kategorilerini
zenginlegtiriimesi ve hem dogrulugun hem de cesitliligin arttirlmasi sadece
siniflandirma c¢alismalarina degil ayni zamanda alan bilgisini destekleyecek

analizlerin yapilmasina da olanak saglayabilir.

6.4 lilgili Deneylerin Geri-Getirilmesi Performansi ve Degerlendirme

Deney geri-getirimine yonelik analizlerin gergeklestirimi icin, imza ve siniflandirici
konfigurasyonlarinin belirlenmesinde de oldugu gibi, dnceki bolimlerde anlatilan
deney iliskilendirme algoritmalarinin yapilandirilmis bir gsekilde kullaniimasi
hedeflenmigtir. Bu kapsamda incelemeye alinan veri seti Uzerinde oncelikle
geleneksel yontem kullanilarak olusturulan 6ge imzalarinin geri-getirim performansi
incelenmistir. Geleneksel yontemin esas alindigi ve miRNA’larin agirliklandiriimasi
yaklasimi ile gelistirilen benzerlik olgtttintn kullanildigi [88] durumun performansini

gOsteren grafik Sekil 6.3 icerisinde gosterilmigtir.
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Sekil 6.3 Geleneksel Yontem Geri-Getirim Performansi

Geleneksel yontem kullanilarak elde edilen geri-getirim performansi AUC degeri
hesaplanarak ROC grafigi icerisinde gorsellestiriimesi yaklasimi ile ifade edilmistir.
incelemeye alinan veri seti icerisinde AUC degeri ortalamasi 0,8851 olarak
hesaplanmistir. Onerilen ydntem ile geri-getirim galismalari iki temel yaklagim
icerisinde  yUrutilmustir.  ilk  yaklasim igerisinde analiz  g¢alismalarinin
derinlestirilecegi  benzerlik  algoritmalarinin  belirlenmesi igin  ¢alismalar
yurttilmastir. Bu kapsamda farkli  benzerlik algoritmalarinin  geri-getirim
performanslar farkli konfigirasyonlarla ele alinmistir. Elde edilen ortalama AUC

degerleri Cizelge 6.12 igerisinde belirtilmistir.

Cizelge 6.12 Onerilen Yontem ile Benzerlik Algoritmalarinin AUC Degerleri

# Benzerlik Algoritmasi Ortalama AUC Degeri
1 | Cosine 0,8826
2 | Bhattacharyya 0,8424
3 | Spearman 0,8707
4 | Jaccard 0,8583
5 | Tanimoto 0,8583
6 | Pearson 0,8723
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# Benzerlik Algoritmasi Ortalama AUC Degeri

7 | Oklid 0,8831

Cizelge icerisinde de gorulebilecegdi Uzere, incelemeye alinan veri seti igin dnerilen
yontem ile yapilan geri-getirim analizlerinde Oklid uzakhdinin éne ciktig
degerlendirilmigtir. Bunun Uzerine, siniflandirma performansi analizlerinde
kullanilan kiime kategorilerine ait konfiglirasyonlar kullanilarak Oklid uzakhgi ile geri
getirim analizleri gerceklestiriimigtir. Tum kime kategorileri igin elde edilen ortalama

AUC degerleri Cizelge 6.13 igerisinde belirtilmistir.

Cizelge 6.13 imza Konfigtirasyonu Bazl Ortalama AUC Degerleri

Kiime Konfigiirasyon # | Ortalama AUC Degeri
1 0,8824
2 0,8852
3 0,8806
4 0,8764
5 0,8830
6 0,8797
7 0,8658
8 0,8828
9 0,8797
10 0,8728
11 0,8768
12 0,8865
13 0,8860
14 0,8725
15 0,8813
16 0,8843
17 0,8822
18 0,8058
19 0,8268
20 0,8632
21 0,8708
22 0,8466
23 0,8492
24 0,8682
25 0,8544

Cizelge icerisinde belirtiimis olan ortalama AUC degerlerinin hesaplanmasinda

kullanilan bilgiler ile olusturulan ROC grafigi Sekil 6.4 icerisinde gdsterilmistir.
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Sekil 6.4 Imza Konfiglirasyonu Bazli ROC Grafigi

Sekil igerisinde gosterilen sonuglarin, onerilen yontem ve geleneksel yontemin
karsilastirilabilmesi amaciyla one c¢ikan kUme kategorileri ile sadelestirilip ele

alinmasi durumunda Sekil 6.5 icerisinde gdsterilen sonug elde edilmektedir.
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Sekil 6.5 imza Konfiglirasyonu Bazli ROC Grafiginde One Cikan Degerler

Geri-getirim c¢alismalari kapsaminda elde edilen sonuglar Onerilen yontem ile
getirilen kime kategorileri yaklagimi ile birlikte degerlendirildiginde, siniflandirma
calismalarinda da oldugu gibi, kime kategorisi bazli yorumlar yapilabilmistir.

Kullanilan kiime kategorilerinin tekil performansi degerlendirildiginde en yuksek
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geri-getirim performansi fonksiyon kategorisi ile elde edilmistir. Buna ek olarak, tekil
kime performansinda hastalik kategorisinin fonksiyon kategorisinin ardindan ikinci
en etkili kime kategorisi oldugu tespit edilmistir. En yuksek geri-getirim
performansinin duzenleyici hari¢ tim kimelerin kullanildigi konfigurasyon ile elde

edildigi gorulmusgtar.

Geri-getirim c¢alismalari kapsaminda elde edilen sonuglar incelendiginde,
geleneksel yontem ile kargilastirildiginda, geri-getirim performansinda siniflandirma
calismalarinda oldugu gibi yuksek bir basarim artisinin olmadigi gorulmektedir.
Ancak, Ozellikle hedef haric tium kime Kkategorilerinin kullanildigi imza
konfiglirasyonunda elde edilen sonug, geleneksel yontemin oldukg¢a dusik bir
miktar (yaklasik %0,001) uzerinde olmakla birlikte kullanilan imza vektortu uzunlugu

agisindan avantaj (yaklasik %53) saglanmistir.

Geri-getirim calismalari kapsaminda yapilan bir diger analiz ise ¢apraz-teknoloji
deney arama yaklagimlari Uzerine olmustur. Bu yaklagsimin yenilik icermesi
nedeniyle, geleneksel yontem i¢in de uygulamasi yapiimistir. Bunun igin geleneksel
yonteme ait analiz araci hazirlanmis ve gapraz-teknoloji deney arama yetkinligi
kazandirilmigtir. Analizlerin uygulamasi, miRNA-Seq deneylerinin, siniflandirma
calismalari yurutulen veri seti Gzerinde sorgulanmasi ve elde edilen sonuclarin AUC
degerlerinin hesaplanmasi yaklasimi ile gergeklestiriimistir. Geleneksel yontem ile
gerceklestirilen c¢apraz-teknoloji deney aramalari sonucu elde edilen degerler
Cizelge 6.14 icerisinde belirtiimistir. Capraz-teknoloji deney arama ¢alismalarinda
Pearson algoritmasi ile en ylksek ortalama AUC degerinin elde edilmistir. Bu
durumun, Ogelere ait verilerin olusturulmasinda kullanilan teknoloji farkhhiginin,
uzaklik yerine korelasyon algoritmalari ile daha yuksek performans elde edilmesine

olanak sagladigi yorumu yapilabilir.

Cizelge 6.14 Geleneksel Yontem Capraz-Teknoloji AUC Degerleri

# Benzerlik Algoritmasi Ortalama AUC Degeri
1 | Oklid 0,7289
2 | Cosine 0,6833
3 | Pearson 0,7574
4 | Tanimoto 0,7249
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Capraz-teknoloji deney arama calismalarinda Onerilen yontem ile elde edilen
ortalama AUC degerleri Cizelge 6.15 igerisinde belirtilmigtir. Capraz-teknoloji deney
arama analizlerinde Onerilen yontemin yaklasik %6 daha iyi performans gosterdigi

gorulmektedir.

Cizelge 6.15 Capraz Teknoloji Deney Arama Ortalama AUC Degerleri

Kiime Konfigiirasyon # | Ortalama AUC Degeri
1 0,5271
2 0,5174
3 0,5255
4 0,6299
5 0,6010
6 0,5290
7 0,7303
8 0,7858
9 0,7998
10 0,8079
11 0,4974
12 0,5257
13 0,7567
14 0,5273
15 0,5076
16 0,5133
17 0,5124
18 0,5542
19 0,6454
20 0,7046
21 0,4464
22 0,5480
23 0,6327
24 0,8163
25 0,5158

Cizelge igerisinde belirtiimis olan ortalama AUC degerlerinin hesaplanmasinda

kullanilan bilgiler ile olusturulan ROC grafigi Sekil 6.6 igerisinde gosterilmigtir.
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Sekil 6.6 Capraz Teknoloji Deney Arama ROC Grafiginde One Cikan Degerler

Bu tez calismasi kapsaminda gergeklestirilen geri-getirim analizleri sonucunda
geleneksel yontem ile karsilastirildiginda ylksek bir performans artisi
saglanamamigtir. Ancak, geri-getirim icin kullanilan imza vektorlerinin uzunlugunun
Onerilen yontem ile kisaltilabilecegi gosterilmistir. Buna ek olarak, geleneksel
yontem uygulamasi bulunmayan c¢apraz-teknoloji deney arama yaklasimi ile ilgili
detayl ¢calismalar yaratilmus ve bu alanda Onerilen yontemin geleneksel yonteme
goére Ustunlugu tespit edilmigtir. Elde edilen sonugclarin iyilegtiriimesi ve yapilan
analizlerin kapsaminin arttirilabilmesi icin, siniflandirma c¢alismalarinda da oldugu
gibi, guncel kime tanimlarinin olusturulmasinin gerektigi degerlendiriimektedir.
Capraz-teknoloji deney arama yaklasiminda elde edilen basari, miRNA-Seq veri
setleri icerisinde bulunan gliincel miRNA ifadelerinin kullanilan kiime kategorileri
icerisinde yer almasi ve/veya miRNA-Seq veri setlerinin butunlagunun mikrodizi veri

setlerine gore daha ustun olmasi ile iligkili oldugu degerlendirilebilir.
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7. TARTISMA VE SONUG

Bu tez calismasinda miRNA deneylerinin hastalik teshisi, siniflandirma ve deney
geri-getirimi agisindan degerlendirildigi kapsamli bir problem seti ele alinmistir.
Bilinen gen ifadeleri analizleri yerine, alan bilgisinin yansitildigi kime bazli
yaklasimlar ile 6gelerin temsil edilmesinin ele alinan problem setine ¢ézim olacag!
ongorulmustir. Konuyla ilgili olarak galismalar, incelemeye alinan veri seti igin, her
bir 6geye ait ilgili 6geyi temsil edecek imzanin olugturulmasi, olusturulan imzalarin
hem siniflandirma hem de deney geri-getirimi agisindan performansinin analiz

edilmesi seklinde gergeklestiriimistir.

Calisma kapsaminda oOnerilen yaklasimlarin gergeklestirilebilmesi amaciyla,
konuyla ilgili aragtirmacilarinda da erigebilecegi, tarayici tabanli bir analiz araci
gerceklestiriimistir. miISEA adi verilen arag¢ ile miRNA mikrodizi ve dizileme veri
setlerinin kiime bazli imzalarinin olusturulabilmesi mimkin olmustur. Bu arag, bu
alanda arastirmalar yapan arastirmacilarin hem mevcut hem de kullanici taniml
kiime bazl imzalar olusturmasina olanak saglamaktadir. miSEA belirtilen amaglar
ile tasarlanan 6zgun bir arag¢ olup, sistem tarafindan Uretilen imzalarin siniflandirma
ve arama calismalari ile kullanilabileceg@i gosterilmigtir. Buna ek olarak, miSEA araci
ile incelenen deneylere ait 6ne c¢ikan kimeler de analiz edilebilmektedir. mISEA

araci http://binf.baskent.edu.tr (erisim tarihi 15 Haziran 2017) adresi araciligi ile

yayin yapmaktadir.

Siniflandirma ¢alismalari kapsaminda yapilan analizlerde, Onerilen yaklasimin
geleneksel yaklasima gore yuksek performans gosterdigi tespit edilmistir. Buna gore
hem siniflandirma performansinda artis hem de her bir 6genin daha az elemanh
imza vektorleri ile temsil edilebilecegi goOsterilmigtir. Elde edilen sonuglarin
dogrulugu icin yaygin olarak kullanilan analiz araglari kullaniimistir. Siniflandirici
algoritmalardan SVM algoritmasi ile en yuksek siniflandirma performansi elde
edilmigtir. SVM kullanilarak, 6gelerin dzniteliklerinin daha Ust bir 6znitelik uzayinda
temsil edilmesi sayesinde siniflandirma performansinin arttigi
degerlendiriimektedir. Buna ek olarak, LwL algoritmasi kullanildigi durumda da
yuksek siniflandirma performansi elde edilebilmigtir. SVM algoritmasi ile tim
Ozniteliklerin kullandigi durumda yuksek performans elde edilmesine karsin, LwL
algoritmasi daha dusuk boyutlu 6znitelik vektorleri kullanilarak benzer performans
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elde edilmesine imkan vermistir. Bu durum, LwL algoritmasinin hem agirlik hem de
uzaklik icin KNN algoritmasini kullandigi durumda ortaya ¢ikmigtir. Buna gore, ilgili
imza konfigurasyonlarinda uzaklk tabanli yaklagimin uygun kime kategorileri i¢in
yuksek performans elde edilmesini sagladigi ifade edilebilir. Siniflandirma
calismalarinin performansina hastalik kimesinin en yuksek katkiyr sagladigi
gorulmustur. Bu durumun, incelemeye alinan veri seti icerisindeki ogelerin hastalik
tipi agisindan ayrnistirimasinin  etkili oldugu ifade edilebilir. Siniflandirma
performansina etkisi disuk olan kime kategorileri ise aile, cluster ve doku kime

kategorileri olarak tespit edilmistir.

Geri-getirim calismalari kapsaminda yapilan analizlerde, 6Onerilen yaklasimin
geleneksel yaklasimlar ile benzer performans gosterdigi tespit edilmistir. Ancak,
geri-getirim ¢galigmalari igin, siniflandirma analizlerinde de tespit edildigi Gzere, daha
az elemanli imza vektérlerinin kullanilabildigi gosterilmistir.  Geri-getirim
calismalarinda algoritmalarin performansi incelendiginde en ytksek performansin
Oklid algoritmasi ile elde edildigi gézlemlenmistir. Oklid algoritmasi, diizenleyici
hari¢ tim kiime kategorilerinin kullanildigi imzalar ile geleneksel yonteme gore daha

ustun sonuglar elde edilmesine imkan saglamigtir.

Geri-getirim calismalari kapsaminda Onerilen capraz-teknoloji deney arama
analizlerinde ise 6nerilen yontemin Ustinligu tespit edilmistir. Ilgili analizlerin
gerceklestirilebilmesi  igin  geleneksel yontemlere uyumlu analiz sistemi
gelistirilmigtir. Elde edilen sonucglara gore Pearson algoritmasi en yuksek
performansi gostermistir. Bu durumun, farkli teknolojiler ile elde edilen miRNA veri
setlerinde, incelemeye alinan oOrnek ile tespit edildigi Uzere, uzaklik yerine
korelasyon algoritmalarinin kullanilmasinin daha yuksek performans alinmasina
olanak saglamasi ile ilgili oldugu degerlendirilmistir. Tez kapsaminda o6nerilen
capraz-teknoloji geri-getirim yaklagiminin da gelecek galismalara yon verecegi ve

ornek olacagi degerlendiriimektedir.

Ayrica, tez kapsaminda gelistirilen sistemin ve elde edilen sonuglarin tibbi karar
destek sistemlerine uyumlandiriimasi ile hekimlerin karar sureclerinde destekleyici
bir unsur olarak kullanabilecegi bir sistem tasarimi onerilmistir. Bu Oneri ile tibbi
degerlendirme sureclerinde kullanilan laboratuvar sonuglarina benzer sekilde

vakaya ait gen ifadelerinin kullanilmasinin yararli olabileceg@i vurgulanmistir. Bunun
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icin, mevcut karar destek ve saglik sistemlerinde bulunan yapilara gen ifadelerinin
eklenmesinin gerektigi ifade edilmistir. Bu yaklagsim hem tedavi slreclerinde hem de

teshis sureglerinde gen ifadelerine dayali biyolojik etkilesimleri ortaya ¢ikarabilir.

Yapilan tim c¢alismalar ve gercgeklestirilen analizler sonucu, miRNA ifadelerinin
vakalarin biyolojik 6zellikleri ile siniflandiriimasi ve tekrar erisiimesi amaciyla
kullanilabilecegi gosterilmis, bilgi tabanli yaklagimin, alan bilgisi kullanilarak icerik
tabanl analizler sayesinde yuksek dogruluk ile kullanilabilecegi dogrulanmistir.
Calismalarda elde edilen basarinin arttirilabilmesi icin, alan bilgisinin gtncelliginin
korunmasi gerektigi, olusturulan sistemin yeni deneyler ve yeni 0grenme

yaklagimlari ile zenginlegtiriimesi gerektigi degerlendiriimektedir.

Tez kapsaminda Onerilen karar destek sisteminin, ginumuzde yayginlasmaya
baglayan kigsisellesmis tip uygulamalari kapsaminda da degerlendirilebilecegi
dusunulmektedir. Kigisellesmis tip uygulamalarinin merkezinde bulunan insanin,
gen ifadelerinin kullanilmasi ile bu yeni yaklasim igerisinde daha iyi temsil
edilebilecegi degerlendiriimektedir. Kigisellesmis tip uygulamalari ve vakalarin yakin
takibi icin onerilen gen ifade analizleri ve gelistirilen tibbi karar destek sistemi

yaklagiminin kullanilabilecegi disuntlmektedir.

Bu tez calismasinda gen ifadelerinin bilgi tabanli olarak gruplanmasi ve elde edilen
kimelerin analiz edilmesi ile hem siniflandirma hem de geri-getirim ¢alismalarinda
performans artigi saglanabilecedi gosterilmistir. Bu kapsamda gelecek ¢alismalarin,
alan bilgisinin analizlere yansitiimasina olanak saglayacak sekilde gen ifadelerinin
incelenmesi yoninde olmasi gerektigine inaniimaktadir. Buna ek olarak,
calismalarin siniflandirma ve geri-getirim algoritmalari ile O6znitelik analiz

yontemlerinin de gelistiriimesi dnerilmektedir.
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EK ACIKLAMALAR

Bu tez calismasi kapsaminda gergeklestirilen siniflandirma calismalarinda elde
edilen sonuglar olusturulan imza ve siniflandirici konfiglrasyonlari bazinda

asagidaki cizelgeler igerisinde verilmistir.

Cizelge 7.1 Imza Konfiglirasyonu #1 igin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 71,40% 3,01% 66,96% | 71,40% | 67,16% | 66,39%
k=1 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%
k=3 77,17% 1,84% 74,48% | 77,17% | 74,55% | 73,80%
KN k=5 75,96% 2,10% 73,89% | 7596% | 73,28% | 72,52%
k=7 77,39% 2,63% 73,19% | 77,39% | 73,58% | 72,79%
LWL n=1 79,29% | 1,84% | 76,55% | 79,29% | 76,76% | 75,93%
algoritmast n=3 78,16% 1,84% 75,77% | 78,16% | 76,06% | 75,03%
zg‘i:f'eaB";;g:' n=5 77.47% | 1,73% | 73,93% | 77,47% | 74,38% | 73,84%
N n=7 78,21% 1,61% 76,66% | 78,21% | 7584% | 75,36%
&otnv;/b g;r;,,s. n=9 76,29% 2,60% 72,11% | 76,29% | 72,45% | 71,69%
LWL n=1, k=1 7929% | 1,84% | 7655% | 79,29% | 76,76% | 75,93%
algoritmast n=1, k=3 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%
E,'\l",\'lﬂa"d'"‘:' n=1, k=5 7929% | 1,84% | 7655% | 79,29% | 76,76% | 75,93%
N n=1, k=7 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%
ﬁom’: 'é;”y,s, n=3, k=1 82,97% 1,48% 81,38% | 82,97% | 81,25% | 80,64%
n: LWL igin n=3, k=3 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%
Komsu Sayisi | n=3, k=5 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%
n=3, k=7 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%
n=5, k=1 81,79% 1,59% 79,73% | 81,79% | 79,65% | 79,10%
n=5, k=3 80,03% 1,76% 77,36% | 80,03% | 77,68% | 76,88%
n=5, k=5 80,77% 1,65% 77,75% | 80,77% | 78,13% | 77,51%
n=5, k=7 80,77% 1,65% 77,75% | 80,77% | 78,13% | 77,51%
_ Linear 85,25% 1,09% 81,71% | 8525% | 82,55% | 82,35%
HbSVM RBF 82,61% 1,24% 79,59% | 82,61% | 80,17% | 79,85%

imza konfigiirasyonu #1 icerisinde tiim kiime kategorileri bulunmaktadir. Bu
konfigirasyonun kullaniimasi durumunda 3028 elemanl (+1 sinif degeri) 6z nitelik

vektorleri elde edilmektedir.
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Cizelge 7.2 imza Konfigiirasyonu #2 icin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 72,83% 2,82% 68,04% | 72,83% | 68,51% 67,83%
k=1 78,54% 1,77% 76,12% | 78,54% | 76,19% 75,37%
k=3 76,04% 2,16% 73,71% | 76,04% | 73,34% 72,48%
KNN
k=5 74,12% 2,29% 71,67% | 74,12% | 71,35% 70,35%
k=7 75,22% 2,83% 70,18% | 75,22% | 71,05% 70,11%
L|WL n=1 78,54% 1,77% 76,12% 78,54% 76,19% 75,37%
algoritmasi
n=3 79,75% 1,64% 76,57% | 79,75% | 77,29% 76,53%
zg}:/f;aB":;;'g' n=5 79,40% | 147% | 76,37% | 79,40% | 76,76% | 76,23%
n=7 76,76% 1,82% 74,60% | 76,76% | 74,16% 73,43%
n: LWL icin
Komsu Sgay,s. n=9 77,39% 2,51% 72,74% | 77,39% | 73,50% 72,69%
L|WL n=1, k=1 78,54% 1,77% 76,12% | 7854% | 76,19% 75,37%
algoritmasi
n=1, k=3 78,54% 1,77% 76,12% | 78,54% | 76,19% 75,37%
‘:"\l",\'lﬂa"d'""' n=1, k=5 78,54% | 1,77% | 76,12% | 78,54% | 76,19% | 75,37%
n=1, k=7 78,54% 1,77% 76,12% | 78,54% | 76,19% 75,37%
k: kNN icin
Komsu §ay.s. n=3, k=1 81,18% 1,48% 79,03% | 81,18% | 79,16% 78,54%
n: LWL igin n=3, k=3 78,54% 1,77% 76,12% | 7854% | 76,19% 75,37%
Komsu Sayisi | n=3, k=5 78,54% 1,77% 76,12% | 7854% | 76,19% 75,37%
n=3, k=7 78,54% 1,77% 76,12% | 78,54% | 76,19% 75,37%
n=5, k=1 82,55% 1,46% 80,19% | 82,55% | 80,56% 79,98%
n=5, k=3 79,64% 1,72% 76,92% | 79,64% | 77,22% 76,44%
n=5, k=5 78,60% 1,82% 75,43% | 78,60% | 75,88% 75,13%
n=5, k=7 78,60% 1,82% 75,43% | 78,60% | 75,88% 75,13%
Linear 84,48% 1,07% 80,94% | 84,48% | 81,68% 81,54%
LibSVM
RBF 82,64% 1,13% 80,07% | 82,64% | 80,43% 80,16%

imza konfigiirasyonu #2 icerisinde Hastalik, Doku, Fonksiyon, Hedef ve miRCancer
kime kategorileri bulunmaktadir. Bu konfiglirasyonun kullaniimasi durumunda 2743

elemanli (+1 sinif deg@eri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.3 imza Konfiglirasyonu #3 icin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 68,43% 3,29% 63,46% | 68,43% | 63,73% | 62,86%

k=1 77,86% 1,85% 75,34% | 77,86% | 7550% | 74,57%

k=3 76,79% 1,78% 74.89% | 76,79% | 7452% | 73,73%
KNN

k=5 74,12% 2,41% 70,97% | 74,12% | 71,01% | 70,02%

k=7 75,14% 2,70% 70,27% | 7514% | 71,12% | 70,23%
L|WL n=1 77,86% 1,85% 75,34% 77,86% 75,50% 74,57%
algoritmasi

n=3 79,01% 1,97% 75,99% | 79,01% | 76,63% | 75,58%
zg}:/f;aB":;;'g' n=5 7714% | 210% | 72,62% | 77.14% | 73,70% | 72,90%

n=7 77,50% 1,75% 74,84% | 77,50% | 74,76% | 74,22%
n: LWL igin

n=9 75,88% 2,72% 71,36% | 75,88% | 71,92% | 71,09%
Komsu Sayisi
LIWL " n=1, k=1 77,86% 1,85% 75,34% | 77,86% | 75,50% 74,57%
algoritmasi

n=1, k=3 77,86% 1,85% 75,34% | 77,86% | 7550% | 74,57%
‘:"\l",\'lﬂa"d'""' n=1, k=5 77,86% | 1,85% | 75,34% | 77.86% | 7550% | 74,57%

n=1, k=7 77,86% 1,85% 75,34% | 77,86% | 7550% | 74,57%
k: KNN igin
Komsu Sayisi | n=3, k=1 76,02% 2,02% 72,66% | 76,02% | 73,14% | 72,20%
n: LWL icin n=3, k=3 77,86% 1,85% 75,34% | 77,86% | 7550% | 74,57%
Komsu Sayisi | n=3, k=5 77,86% 1,85% 75,34% | 77,86% | 7550% | 74,57%

n=3, k=7 77,86% 1,85% 75,34% | 77,86% | 7550% | 74,57%

n=5, k=1 76,21% 2,12% 73,24% | 76,21% | 73,41% | 72,56%

n=5, k=3 80,44% 1,57% 78,19% | 80,44% | 78,19% | 77,58%

n=5, k=5 79,31% 1,74% 76,25% | 79,31% | 76,59% | 75,86%

n=5, k=7 79,31% 1,74% 76,25% | 79,31% | 76,59% | 75,86%

Linear 84,86% 1,10% 81,62% | 84,86% | 82,37% | 82,13%
LibSVM

RBF 81,10% 1,22% 78,57% | 81,10% | 78,97% | 78,57%

imza konfigiirasyonu #3 icerisinde miRCancer hari¢ tim kiime Kkategorileri
bulunmaktadir. Bu konfigirasyonun kullaniimasi durumunda 2908 elemanl (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.4 imza Konfiglirasyonu #4 icin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 74,40% 2,46% 71,21% | 74,40% | 71,18% | 70,43%

k=1 80,16% 1,59% 77,20% | 80,16% | 77,76% | 77,16%

k=3 75,27% 2,17% 7256% | 7527% | 72,22% | 71,59%
KNN

k=5 73,79% 2,24% 72,03% | 73,79% | 71,00% | 70,26%

k=7 76,35% 2,58% 72,14% | 76,35% | 72,52% | 71,80%
L|WL n=1 80,16% 1,59% 77,20% 80,16% 77,76% 77,16%
algoritmasi

n=3 82,34% 1,55% 80,29% | 82,34% | 80,36% | 79,72%
zg}:/f;aB":;;'g' n=5 77.00% | 206% | 73,91% | 77.09% | 74,02% | 73,35%

n=7 75,66% 1,90% 74,30% | 75,66% | 73,28% | 72,59%
n: LWL igin

n=9 76,68% 2,42% 71,80% | 76,68% | 72,71% | 71,99%
Komsu Sayisi
LIWL " n=1, k=1 80,16% 1,59% 77,20% | 80,16% | 77,76% 77,16%
algoritmasi

n=1, k=3 80,16% 1,59% 77,20% | 80,16% | 77,76% | 77,16%
E,'\l",\'lﬂa"d'""' n=1, k=5 80,16% | 1,59% | 77,20% | 80,16% | 77,76% | 77,16%

n=1, k=7 80,16% 1,59% 77,20% | 80,16% | 77,76% | 77,16%
k: KNN igin
Komsu Sayisi | n=3, k=1 81,57% 1,59% 78,71% | 8157% | 78,91% | 78,49%
n: LWL icin n=3, k=3 80,16% 1,59% 77,20% | 80,16% | 77,76% | 77,16%
Komsu Sayisi | n=3, k=5 80,16% 1,59% 77,20% | 80,16% | 77,76% | 77,16%

n=3, k=7 80,16% 1,59% 77,20% | 80,16% | 77,76% | 77,16%

n=5, k=1 81,21% 1,84% 77,09% | 81,21% | 78,18% | 77,51%

n=5, k=3 83,08% 1,39% 79,31% | 83,08% | 80,24% | 79,88%

n=5, k=5 81,57% 1,54% 77,93% | 81,57% | 78,55% | 78,19%

n=5, k=7 81,57% 1,54% 77,93% | 81,57% | 78,55% | 78,19%

Linear 79,26% 1,57% 76,20% | 79,26% | 76,19% | 75,83%
LibSVM

RBF 81,48% 1,27% 79,39% | 81,48% | 79,42% | 79,02%

imza konfiglirasyonu #4 igerisinde Hastalik, Doku ve miRCancer kiime kategorileri
bulunmaktadir. Bu konfigurasyonun kullaniimasi durumunda 523 elemanh (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.5 imza Konfiglirasyonu #5 icin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 74,73% 2,58% 71,69% | 74,73% | 7151% 70,77%

k=1 80,52% 1,29% 79,07% | 80,52% | 78,90% 78,37%

k=3 76,70% 2,12% 74,05% | 76,70% | 73,60% 72,99%
KNN

k=5 74,53% 2,16% 72,99% | 7453% | 71,85% 71,09%

k=7 77,39% 2,42% 74,46% | 77,39% | 74,22% 73,47%
L|WL n=1 80,52% 1,29% 79,07% 80,52% 78,90% 78,37%
algoritmasi

n=3 81,92% 1,57% 78,56% | 81,92% | 79,27% 78,66%
Siniflandiner [ 77.06% | 2,03% | 72,80% | 77,06% | 73.35% | 72,86%
NaiveBayes

n=7 78,90% 1,45% 77,88% | 78,90% | 76,86% 76,43%
n: LWL icin
Komsu Sgay,s. n=9 77,34% 2,09% 7497% | 77,34% | 74,38% 73,85%
LIWL " n=1, k=1 80,52% 1,29% 79,07% | 80,52% | 78,90% 78,37%
algoritmasi

n=1, k=3 80,52% 1,29% 79,07% | 80,52% | 78,90% 78,37%
E,'\l",\'lﬂa"d'""' n=1, k=5 80,52% | 1,29% | 79,07% | 80,52% | 78,90% | 78,37%

n=1, k=7 80,52% 1,29% 79,07% | 80,52% | 78,90% 78,37%
k: KNN igin
Kom§u Say|s| n=3, k=1 80,80% 1,42% 79,74% 80,80% 79,04% 78,58%
n: LWL igin n=3, k=3 80,52% 1,29% 79,07% | 80,52% | 78,90% 78,37%
Komsu Sayisi | n=3, k=5 80,52% 1,29% 79,07% | 80,52% | 78,90% 78,37%

n=3, k=7 80,52% 1,29% 79,07% | 80,52% | 78,90% 78,37%

n=5, k=1 84,84% 1,41% 82,25% | 84,84% | 82,53% 82,11%

n=5, k=3 83,08% 1,17% 80,97% | 83,08% | 81,15% 80,76%

n=5, k=5 81,29% 1,26% 79,40% | 81,29% | 79,35% 78,96%

n=5, k=7 81,29% 1,26% 79,40% | 81,29% | 79,35% 78,96%

Linear 77,77% 1,64% 74,85% | 77,77% | 74,82% 74,35%
LibSVM

RBF 83,76% 1,09% 81,79% | 83,76% | 81,87% 81,53%

imza konfiglirasyonu #5 icerisinde miRNA Cluster, Hastalik, Doku, Fonksiyon ve
miRCancer kime kategorileri bulunmaktadir. Bu konfigirasyonun kullaniimasi

durumunda 661 elemanli (+1 sinif degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.6 imza Konfigiirasyonu #6 icin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 71,43% 3,02% 68,39% | 7143% | 68,00% | 67,01%
k=1 79,73% 1,23% 77,96% | 79,73% | 77,87% | 77,40%
k=3 74,42% 1,95% 72,89% | 74,42% | 72,02% | 71,34%
KNN
k=5 75,93% 2,00% 7417% | 7593% | 73,35% | 72,64%
k=7 73,68% 2,61% 70,74% | 73,68% | 70,39% | 69,57%
L|WL n=1 79,73% 1,23% 77,96% 79,73% 77,87% 77,40%
algoritmasi
n=3 79,37% 1,71% 76,11% | 79,37% | 76,49% | 75,82%
Siniflandiner [ 75,93% | 1,98% | 73,10% | 7593% | 72,98% | 72,31%
NaiveBayes
n=7 77,39% 1,80% 74,98% | 77,39% | 74,49% | 74,03%
n: LWL icin
Komsu Sgay,s. n=9 75,80% 2,37% 72,47% | 75.80% | 72,38% | 71,71%
LIWL n=1, k=1 79,73% 1,23% 77,96% | 79,73% | 77,87% 77,40%
algoritmasi
n=1, k=3 79,73% 1,23% 77,96% | 79,73% | 77.87% | 77,40%
‘:"\l",\'lﬂa"d'""' n=1, k=5 79,73% | 1,23% | 77,96% | 79,73% | 77.87% | 77,40%
n=1, k=7 79,73% 1,23% 77,96% | 79,73% | 77,87% | 77,40%
k: kNN icin
Komsu §ay.s. n=3, k=1 77,58% 1,64% 75,65% | 77,58% | 75,43% | 74,80%
. n=3, k=3 79,73% 1,23% 77,96% | 79,73% | 77,87% | 77,40%
n: LWL igin
Komsu Sayisi | n=3, k=5 79,73% 1,23% 77,96% | 79,73% | 77,87% | 77,40%
n=3, k=7 79,73% 1,23% 77,96% | 79,73% | 77,87% | 77,40%
n=5, k=1 78,98% 1,64% 75,95% | 78,98% | 76,42% | 75,79%
n=5, k=3 81,21% 1,08% 79,44% | 81,21% | 79,36% | 79,03%
n=5, k=5 78,21% 1,38% 75,90% | 78,21% | 75,94% | 75,49%
n=5, k=7 78,21% 1,38% 75,90% | 78,21% | 75,94% | 75,49%
Linear 77,45% 1,60% 74,74% | 77,45% | 74,61% | 74,19%
LibSVM
RBF 82,20% 1,21% 79,02% | 82,20% | 79,44% | 79,25%

imza konfigiirasyonu #6 icerisinde miRNA Ailesi, Hastallk ve Fonksiyon kiime
kategorileri bulunmaktadir. Bu konfigirasyonun kullaniimasi durumunda 523

elemanli (+1 sinif deg@eri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.7 imza Konfigiirasyonu #7 icin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 70,69% 3,38% 68,34% | 70,69% | 67,02% | 66,03%

k=1 76,90% 2,26% 73,69% | 76,90% | 7427% | 73,17%

k=3 68,13% 3,01% 65,67% | 68,13% | 6505% | 63,89%
KNN

k=5 73,71% 3,24% 68,46% | 73,71% | 69,37% | 68,19%

k=7 71,13% 3,74% 62,80% | 71,13% | 6556% | 64,03%
L|WL n=1 76,90% 2,26% 73,69% 76,90% 74,27% 73,17%
algoritmasi

n=3 73,41% 2,32% 71,74% | 73,41% | 70,77% | 69,86%
zg}:/f;aB":;;'g' n=5 72,55% | 3,19% | 68,39% | 7255% | 69,11% | 67,57%

n=7 75,58% 3,20% 69,60% | 7558% | 71,22% | 69,90%
n: LWL igin

n=9 72,20% 3,64% 64,05% | 72,20% | 66,63% | 65,20%
Komsu Sayisi
LIWL " n=1, k=1 76,90% | 2,26% | 73,69% | 76,90% | 7427% | 73,17%
algoritmasi

n=1, k=3 76,90% 2,26% 73,69% | 76,90% | 7427% | 73,17%
E,'\l",\'lﬂa"d'""' n=1, k=5 76,90% | 2.26% | 73,69% | 76,90% | 74,27% | 73,17%

n=1, k=7 76,90% 2,26% 73,69% | 76,90% | 7427% | 73,17%
k: KNN igin
Komsu Sayisi | n=3, k=1 75,19% 2,85% 70,49% | 75,19% | 71,68% | 70,35%
n: LWL icin n=3, k=3 76,90% 2,26% 73,69% | 76,90% | 74,27% | 73,17%
Komsu Sayisi | n=3, k=5 76,90% 2,26% 73,69% | 76,90% | 74,27% | 73,17%

n=3, k=7 76,90% 2,26% 73,69% | 76,90% | 7427% | 73,17%

n=5, k=1 77,75% 2,19% 73,61% | 77,75% | 74,62% | 73,66%

n=5, k=3 78,35% 2,42% 74,04% | 78,35% | 75,33% | 74,20%

n=5, k=5 76,10% 2,68% 72,17% | 76,10% | 73,12% | 71,78%

n=5, k=7 76,10% 2,68% 72,17% | 76,10% | 73,12% | 71,78%

Linear 61,87% 3,81% 57,35% | 61,87% | 57,32% | 56,41%
LibSVM

RBF 66,24% 3,05% 63,62% | 66,24% | 63,21% | 61,76%

imza konfigiirasyonu #7 icerisinde sadece miRCancer kiime Kkategorisi
bulunmaktadir. Bu konfigurasyonun kullaniimasi durumunda 120 elemanh (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.8 imza Konfigiirasyonu #8 icin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 71,79% 2,98% 68,41% | 71,79% | 68,25% | 67,35%

k=1 80,52% 1,42% 77,24% | 80,52% | 77,70% | 77,40%

k=3 73,76% 2,09% 72,04% | 73,76% | 71,16% | 70,51%
kNN

k=5 75,22% 1,81% 74,65% | 75,22% | 73,13% | 72,47%

k=7 73,02% 2,80% 69,88% | 73,02% | 69,53% | 68,65%
L|WL n=1 80,52% 1,42% 77,24% 80,52% 77,70% 77,40%
algoritmasi

n=3 80,82% 1,63% 77,95% | 80,82% | 78,32% | 77,63%
zg}:/f;aB":;;'g' n=5 7712% | 1.82% | 7355% | 77.12% | 74,02% | 73,44%

n=7 75,55% 1,79% 73,94% | 7555% | 72,71% | 72,34%
n: LWL igin

n=9 77,69% 2,39% 74,40% | 77,69% | 74,32% | 73,61%
Komsu Sayisi
L|WL " n=1, k=1 80,52% 1,42% 77,24% | 80,52% | 77,70% | 77,40%
algoritmasi

n=1, k=3 80,52% 1,42% 77,24% | 80,52% | 77,70% | 77,40%
E,'\l",\'lﬂa"d'""' n=1, k=5 80,52% | 1,42% | 77,24% | 80,52% | 77,70% | 77,40%

n=1, k=7 80,52% 1,42% 77,24% | 80,52% | 77,70% | 77,40%
k: KNN igin
Komsu Sayisi | n=3, k=1 78,98% 1,67% 77,48% | 78,98% | 77,28% | 76,46%
n: LWL icin n=3, k=3 80,52% 1,42% 77,24% | 80,52% | 77,70% | 77,40%
Komsu Sayisi | n=3, k=5 80,52% 1,42% 77,24% | 80,52% | 77,70% | 77,40%

n=3, k=7 80,52% 1,42% 77,24% | 80,52% | 77,70% | 77,40%

n=5, k=1 80,03% 1,67% 76,77% | 80,03% | 77,32% | 76,79%

n=5, k=3 82,31% 1,31% 79,44% | 82,31% | 79,79% | 79,43%

n=5, k=5 78,63% 1,57% 75,90% | 78,63% | 75,99% | 75,54%

n=5, k=7 78,63% 1,57% 75,90% | 78,63% | 75,99% | 75,54%

Linear 77,80% 1,58% 75,26% | 77,80% | 74,97% | 74,57%
LibSVM

RBF 81,48% 1,21% 78,89% | 81,48% | 79,15% | 78,82%

imza konfiglirasyonu #8 icerisinde miRNA Cluster, Hastalik, Doku, Fonksiyon ve
Duzenleyici kime kategorileri bulunmaktadir. Bu konfigirasyonun kullaniimasi

durumunda 698 elemanl (+1 sinif degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.9 imza Konfigiirasyonu #9 icin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 71,43% 3,02% 68,64% | 7143% | 68,19% | 67,13%
k=1 81,29% 1,26% 79,23% | 81,29% | 79,16% | 78,79%
k=3 74,81% 2,05% 73,04% | 74,81% | 72,11% | 71,48%
KNN
k=5 74,15% 2,27% 72,72% | 74,15% | 71,60% | 70,70%
k=7 74,81% 2,59% 72,46% | 74,81% | 71,79% | 70,96%
L|WL n=1 81,29% 1,26% 79,23% 81,29% 79,16% 78,79%
algoritmasi
n=3 80,05% 1,60% 77,50% | 80,05% | 77,64% | 76,98%
zg}:/f;aB":;;'g' n=5 76,35% | 217% | 72,41% | 76,35% | 72,96% | 72,17%
n=7 77,39% 1,65% 76,32% | 77,39% | 75,00% | 74,62%
n: LWL icin
Komsu Sgay,s. n=9 78,08% 2,32% 7526% | 78,08% | 74,88% | 74,24%
LIWL n=1, k=1 81,29% 1,26% 79,23% 81,29% 79,16% 78,79%
algoritmasi
n=1, k=3 81,29% 1,26% 79,23% | 81,29% | 79,16% | 78,79%
E,'\l",\'lﬂa"d'""' n=1, k=5 81,29% | 1,26% | 79,23% | 81,29% | 79,16% | 78,79%
n=1, k=7 81,29% 1,26% 79,23% | 81,29% | 79,16% | 78,79%
k: kNN icin
Komsu éay.s. n=3, k=1 77,53% 1,62% 75,82% | 77,53% | 75,47% | 74,86%
n: LWL icin n=3, k=3 81,29% 1,26% 79,23% | 81,29% | 79,16% | 78,79%
Komsu Sayisi | n=3, k=5 81,29% 1,26% 79,23% | 81,29% | 79,16% | 78,79%
n=3, k=7 81,29% 1,26% 79,23% | 81,29% | 79,16% | 78,79%
n=5, k=1 79,01% 1,77% 76,05% | 79,01% | 76,48% | 75,75%
n=5, k=3 80,85% 1,27% 78,09% | 80,85% | 78,40% | 78,05%
n=5, k=5 77,88% 1,54% 75,48% | 77,88% | 7561% | 75,01%
n=5, k=7 77,88% 1,54% 75,48% | 77,88% | 7561% | 75,01%
Linear 78,16% 1,61% 75,52% | 78,16% | 75,39% | 74,92%
LibSVM
RBF 82,17% 1,06% 79,59% | 82,17% | 79,68% | 79,58%

imza konfigiirasyonu #9 icerisinde miRNA Cluster, Hastalik ve Fonksiyon kiime
kategorileri bulunmaktadir. Bu konfigirasyonun kullaniimasi durumunda 535

elemanli (+1 sinif deg@eri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.10 imza Konfiglirasyonu #10 igin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 73,30% 2,59% 69,91% | 73,30% | 69,84% | 69,02%

k=1 77,45% 1,77% 7425% | 77,45% | 74,60% | 74,04%

k=3 78,13% 2,23% 74,06% | 78,13% | 74,25% | 73,84%
KNN

k=5 74,86% 1,75% 74,13% | 74,86% | 72,56% | 72,11%

k=7 72,97% 2,69% 69,51% | 72,97% | 69,45% | 68,67%
L|WL n=1 77,45% 1,77% 74,25% 77,45% 74,60% 74,04%
algoritmasi

n=3 77,83% 1,66% 75,43% | 77,83% | 75,46% | 74,76%
Siniflandiner [ 75,66% | 1,90% | 73.85% | 75.66% | 73.36% | 72,64%
NaiveBayes

n=7 74,84% 1,69% 7424% | 74,84% | 72,82% | 72,20%
n: LWL icin
Komsu sgay,s. n=9 74,12% 2,80% 70,01% | 74,12% | 70,46% | 69,48%
LIWL n=1, k=1 77,45% 1,77% 74,25% 77,45% 74,60% 74,04%
algoritmasi

n=1, k=3 77,45% 1,77% 7425% | 77,45% | 74,60% | 74,04%
‘:"\l",\'lﬂa"d'""' n=1, k=5 7745% | 177% | 7425% | 77.45% | 74,60% | 74,04%

n=1, k=7 77,45% 1,77% 7425% | 77,45% | 74,60% | 74,04%
k: kNN icin
Komsu §ay.s. n=3, k=1 79,78% 1,42% 77,45% | 79,78% | 77,52% | 77,08%
n: LWL icin n=3, k=3 77,45% 1,77% 7425% | 77,45% | 74,60% | 74,04%
Komsu Sayisi | n=3, k=5 77,45% 1,77% 7425% | 77,45% | 74,60% | 74,04%

n=3, k=7 77,45% 1,77% 7425% | 77,45% | 74,60% | 74,04%

n=5, k=1 76,76% 1,91% 73,99% | 76,76% | 73,79% | 73,24%

n=5, k=3 78,54% 1,62% 75,25% | 78,54% | 75,70% | 75,25%

n=5, k=5 77,83% 1,80% 74,25% | 77,83% | 74,73% | 74,21%

n=5, k=7 77,83% 1,80% 74,25% | 77,83% | 74,73% | 74,21%

Linear 77,77% 1,52% 7529% | 77,77% | 74,92% | 74,61%
LibSVM

RBF 80,00% 1,33% 77,58% | 80,00% | 77,74% | 77,30%

imza konfigiirasyonu #10 icerisinde miRNA Cluster, Hastallk ve Doku kiime
kategorileri bulunmaktadir. Bu konfigirasyonun kullaniimasi durumunda 473

elemanli (+1 sinif deg@eri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.11 imza Konfiglirasyonu #11 igin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 70,66% 3,39% 65,56% | 70,66% | 66,08% | 64,99%
k=1 77,01% 2,11% 7470% | 77,01% | 75,02% | 73,74%
k=3 74,45% 2,35% 72,99% | 74,45% | 72,26% | 71,13%
KNN
k=5 75,96% 2,65% 71,72% | 7596% | 72,47% | 71,32%
k=7 74,42% 2,71% 70,47% | 74,42% | 71,00% | 69,97%
L|WL n=1 77,01% 2,11% 74,70% 77,01% 75,02% 73,74%
algoritmasi
n=3 76,57% 2,22% 73,42% | 76,57% | 73,56% | 72,66%
zg}:/f;aB":;;'g' n=5 7475% | 2,64% | 71,38% | 74,75% | 71,65% | 70,44%
n=7 75,88% 2,88% 71,12% | 75,88% | 72,15% | 70,89%
n: LWL icin
Komsu sgay,s. n=9 74,42% 3,04% 69,39% | 74,42% | 70,45% | 69,32%
LIWL n=1, k=1 77,01% 2,11% 74,70% 77,01% 75,02% 73,74%
algoritmasi
n=1, k=3 77,01% 2,11% 7470% | 77,01% | 75,02% | 73,74%
‘:"\l",\'lﬂa"d'""' n=1, k=5 77,01% | 211% | 74,70% | 77,01% | 7502% | 73,74%
n=1, k=7 77,01% 2,11% 7470% | 77,01% | 75,02% | 73,74%
k: kNN icin
Komsu §ay,s, n=3, k=1 74,81% 2,49% 71,62% | 74,81% | 71,94% | 70,81%
n: LWL igin n=3, k=3 77,01% 2,11% 7470% | 77,01% | 75,02% | 73,74%
Komsu Sayisi | n=3, k=5 77,01% 2,11% 7470% | 77,01% | 75,02% | 73,74%
n=3, k=7 77,01% 2,11% 74,70% | 77,01% | 75,02% | 73,74%
n=5, k=1 75,05% 2,53% 72,01% | 75,05% | 72,32% | 70,98%
n=5, k=3 76,65% 2,27% 74,02% | 76,65% | 74,32% | 73,04%
n=5, k=5 76,29% 2,19% 74,25% | 76,29% | 74,34% | 72,99%
n=5, k=7 76,29% 2,19% 74,25% | 76,29% | 74,34% | 72,99%
Linear 77,39% 2,05% 75,35% | 77,39% | 74,73% | 74,03%
LibSVM
RBF 80,33% 2,06% 77,56% | 80,33% | 78,01% | 76,99%

imza konfigiirasyonu #11 igerisinde Hastallk haric tim kime Kkategorileri
bulunmaktadir. Bu konfigirasyonun kullaniimasi durumunda 2631 elemanl (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.12 imza Konfiglirasyonu #12 igin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 72,83% 2,78% 68,58% | 72,83% | 68,73% | 68,09%
k=1 78,54% 1,77% 76,12% | 78,54% | 76,19% | 75,37%
k=3 76,37% 2,16% 73,66% | 76,37% | 73,42% | 72,61%
kNN
k=5 75,22% 2,21% 72,45% | 7522% | 72,26% | 71,41%
k=7 75,58% 2,80% 70,60% | 7558% | 71,46% | 70,52%
L|WL n=1 78,54% 1,77% 76,12% 78,54% 76,19% 75,37%
algoritmasi
n=3 80,03% 1,68% 76,43% | 80,03% | 77,49% | 76,63%
zg}:/f;aB":;;'g' n=5 78,93% | 1,60% | 7548% | 78,93% | 75.88% | 7544%
n=7 77,47% 1,65% 76,54% | 77,47% | 7531% | 74,79%
n: LWL icin
Komsu Sgay,s. n=9 76,65% 2,77% 71,56% | 76,65% | 72,49% | 71,58%
L|WL n=1, k=1 78,54% 1,77% 76,12% | 78,54% | 76,19% | 75,37%
algoritmasi
n=1, k=3 78,54% 1,77% 76,12% | 78,54% | 76,19% | 75,37%
‘:"\l",\'lﬂa"d'""' n=1, k=5 78,54% | 1,77% | 76,12% | 78,54% | 76,19% | 75,37%
n=1, k=7 78,54% 1,77% 76,12% | 78,54% | 76,19% | 75,37%
k: KNN igin
Kom§u Say|s| n:3, k=1 82,99% 1,37% 81,41% 82,99% 81,26% 80,69%
n: LWL icin n=3, k=3 78,54% 1,77% 76,12% | 78,54% | 76,19% | 75,37%
Komsu Sayisi | n=3, k=5 78,54% 1,77% 76,12% | 78,54% | 76,19% | 75,37%
n=3, k=7 78,54% 1,77% 76,12% | 78,54% | 76,19% | 75,37%
n=5, k=1 83,24% 1,38% 81,46% | 83,24% | 81,40% | 80,92%
n=5, k=3 81,13% 1,48% 79,25% | 81,13% | 79,14% | 78,48%
n=5, k=5 79,67% 1,74% 76,33% | 79,67% | 76,83% | 76,18%
n=5, k=7 79,67% 1,74% 76,33% | 79,67% | 76,83% | 76,18%
Linear 84,12% 1,13% 80,91% | 84,12% | 81,53% | 81,31%
LibSVM
RBF 80,74% 1,45% 77,40% | 80,74% | 78,08% | 77,67%

imza konfigiirasyonu #12 icerisinde Diizenleyici haric tim kime Kkategorileri
bulunmaktadir. Bu konfigirasyonun kullaniimasi durumunda 2871 elemanl (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.13 imza Konfigiirasyonu #13 i¢in Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 73,65% 2,72% 70,53% | 73,65% | 70,34% | 69,56%
k=1 80,88% 1,20% 79,88% | 80,88% | 79,46% | 78,97%
=3 , () , () , () , () , ) , )
K 75,25% 2,23% 72,61% 75,25% 72,08% 71,37%
KNN
k=5 74,15% 2,19% 72,07% | 74,15% | 71,21% | 70,44%
k=7 77,83% 2,54% 7359% | 77,83% | 74,01% | 73,32%
n=1 , () , (] s (] , () , () , ()
L|WL 80,88% 1,20% 79,88% 80,88% 79,46% 78,97%
algoritmasi
n=3 80,08% 1,91% 76,31% | 80,08% | 77,30% | 76,35%
zg}:/f;aB":;;'g' n=5 76,68% | 1,89% | 72,80% | 76,68% | 73,16% | 72,71%
n=7 79,29% 1,64% 77,29% | 79,29% | 76,62% | 76,21%
n: LWL icin
Komsu Sgay,s. n=9 78,87% 2,08% 75,44% | 78,87% | 75,46% | 75,06%
L|WL n=1, k=1 80,88% 1,20% 79,88% 80,88% 79,46% 78,97%
algoritmasi
n=1, k=3 80,88% 1,20% 79,88% | 80,88% | 79,46% | 78,97%
E,'\l",\'lﬂa"d'""' n=1, k=5 80,88% | 1,20% | 79,88% | 80,88% | 79.46% | 78,97%
n=1, k=7 80,88% 1,20% 79,88% | 80,88% | 79,46% | 78,97%
k: kNN icin
Komsu §ay.s. n=3, k=1 79,29% 1,60% 77,48% | 79,29% | 77,26% | 76,64%
n: LWL icin n=3, k=3 80,88% 1,20% 79,88% | 80,88% | 79,46% | 78,97%
Komsu Sayisi | n=3, k=5 80,88% 1,20% 79,88% | 80,88% | 79,46% | 78,97%
n=3, k=7 80,88% 1,20% 79,88% | 80,88% | 79,46% | 78,97%
n=5, k=1 80,74% 1,63% 78,51% | 80,74% | 78,46% | 77,92%
n=5, k=3 79,73% 1,42% 77,93% | 79,73% | 77,84% | 77,28%
n=5, k=5 79,78% 1,43% 77,62% | 79,78% | 77,57% | 77,08%
n=5, k=7 79,78% 1,43% 77,62% | 79,78% | 77,57% | 77,08%
Linear 78,93% 1,54% 76,32% | 78,93% | 76,16% | 75,75%
LibSVM
RBF 83,32% 1,09% 81,25% | 83,32% | 81,28% | 80,96%

imza konfigiirasyonu #13 icerisinde Hedef haric tim kime Kkategorileri
bulunmaktadir. Bu konfigurasyonun kullaniimasi durumunda 876 elemanh (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.14 imza Konfiglirasyonu #14 i¢in Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 71,04% 3,18% 66,26% | 71,04% | 66,62% | 65,74%
k=1 77,45% 1,95% 74,82% | 77,45% | 74,89% | 74,02%
k=3 77,17% 1,95% 7424% | 77,17% | 74,23% | 73,50%
kNN
k=5 77,50% 2,06% 74,86% | 77,50% | 74,47% | 73,81%
k=7 75,91% 3,15% 68,90% | 75,91% | 71,06% | 69,38%
L|WL n=1 77,45% 1,95% 74,82% 77,45% 74,89% 74,02%
algoritmasi
n=3 78,21% 2,02% 74,74% | 7821% | 7544% | 74,48%
zg}:/f;aB":;;'g' n=5 76,40% | 1,96% | 73,86% | 76,40% | 73.83% | 72,96%
n=7 79,26% 1,91% 77,53% | 79,26% | 77,06% | 76,19%
n: LWL icin
Komsu sgay,s. n=9 76,62% 3,11% 69,77% | 76,62% | 71,77% | 70,68%
L|WL n=1, k=1 77,45% 1,95% 74,.82% | 77.45% | 74,89% | 74,02%
algoritmasi
n=1, k=3 77,45% 1,95% 74,82% | 77,45% | 74,89% | 74,02%
‘:"\l",\'lﬂa"d'""' n=1, k=5 77.45% | 1,95% | 74,82% | 77.45% | 74,89% | 74,02%
n=1, k=7 77,45% 1,95% 74,82% | 77,45% | 74,89% | 74,02%
k: KNN igin
Komsu §ay.s. n=3, k=1 78,19% 2,28% 75,21% | 78,19% | 75,65% | 74,52%
n: LWL icin n=3, k=3 77,45% 1,95% 74,82% | 77,45% | 74,89% | 74,02%
Komsu Sayisi | n=3, k=5 77,45% 1,95% 74,82% | 77,45% | 74,89% | 74,02%
n=3, k=7 77,45% 1,95% 74,82% | 77,45% | 74,89% | 74,02%
n=5, k=1 83,30% 1,48% 81,55% | 83,30% | 81,20% | 80,73%
n=5, k=3 79,75% 1,89% 75,96% | 79,75% | 76,83% | 76,02%
n=5, k=5 75,66% 2,12% 73,12% | 7566% | 73,19% | 72,16%
n=5, k=7 75,66% 2,12% 73,12% | 75,66% | 73,19% | 72,16%
Linear 84,12% 1,28% 80,27% | 84,12% | 81,26% | 80,94%
LibSVM
RBF 81,46% 1,47% 78,86% | 81,46% | 79,31% | 78,74%

imza konfigiirasyonu #14 icerisinde Fonksiyon haric tim kiime Kkategorileri
bulunmaktadir. Bu konfigirasyonun kullaniimasi durumunda 2960 elemanl (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.15 imza Konfiglirasyonu #15 igin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 71,40% 3,01% 67,05% 71,40% 67,26% 66,46%

k=1 78,57% 1,90% 75,65% 78,57% 75,93% 75,09%

k=3 77,88% 1,81% 75,55% 77,88% 75,38% 74,67%
KNN

k=5 75,96% 2,10% 73,89% 75,96% 73,28% 72,52%

k=7 75,96% 2,76% 71,15% 75,96% 71,84% 70,98%
L|WL n=1 78,57% 1,90% 75,65% 78,57% 75,93% 75,09%
algoritmasi

n=3 80,41% 1,55% 77,31% 80,41% 77,93% 77,22%
zg}:/f;aB":;;'g' n=5 77.45% | 1,70% | 73,90% | 77.45% | 74,35% | 73,84%

n=7 78,21% 1,59% 76,48% 78,21% 75,72% 75,30%
n: LWL igin

n=9 75,19% 2,77% 70,06% 75,19% 70,88% 70,04%
Komsu Sayisi
LIWL " n=1, k=1 78,57% 1,90% 75,65% | 78,57% | 75,93% 75,09%
algoritmasi

n=1, k=3 78,57% 1,90% 75,65% 78,57% 75,93% 75,09%
‘:"\l",\'lﬂa"d'""' n=1, k=5 78,57% | 1,90% | 7565% | 7857% | 7593% | 75,09%

n=1, k=7 78,57% 1,90% 75,65% 78,57% 75,93% 75,09%
k: KNN igin
Kom§u Say|s| n:3, k=1 82,58% 1,45% 81,06% 82,58% 80,89% 80,29%
n: LWL igin n=3, k=3 78,57% 1,90% 75,65% 78,57% 75,93% 75,09%
Komsu Sayisi | n=3, k=5 78,57% 1,90% 75,65% 78,57% 75,93% 75,09%

n=3, k=7 78,57% 1,90% 75,65% 78,57% 75,93% 75,09%

n=5, k=1 82,88% 1,51% 80,46% 82,88% 80,72% 80,20%

n=5, k=3 80,03% 1,76% 76,92% 80,03% 77,41% 76,70%

n=5, k=5 80,41% 1,68% 77,63% 80,41% 77,95% 77,26%

n=5, k=7 80,41% 1,68% 77,63% 80,41% 77,95% 77,26%

Linear 85,63% 0,98% 82,47% 85,63% 83,09% 82,98%
LibSVM

RBF 82,25% 1,24% 79,24% 82,25% 79,81% 79,49%

imza konfigiirasyonu #15 igerisinde miRNA Ailesi hari¢ tim kime kategorileri
bulunmaktadir. Bu konfigirasyonun kullaniimasi durumunda 2970 elemanl (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.16 imza Konfigiirasyonu #16 i¢in Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 71,40% 3,01% 66,96% | 71,40% | 67,16% | 66,39%

k=1 78,21% 1,79% 75,89% | 78,21% | 76,02% | 75,07%

k=3 76,81% 1,86% 74,61% | 76,81% | 74,38% | 73,62%
kNN

k=5 76,32% 2,10% 73,50% | 76,32% | 73,34% | 72,62%

k=7 77,01% 2,66% 72,92% | 77,01% | 73,25% | 72,43%
L|WL n=1 78,21% 1,79% 75,89% 78,21% 76,02% 75,07%
algoritmasi

n=3 77,86% 1,74% 75,03% | 77,86% | 7557% | 74,70%
zg}:/f;aB":;;'g' n=5 7593% | 1,72% | 73,23% | 7593% | 73,15% | 72,58%

n=7 78,19% 1,70% 76,98% | 78,19% | 75,93% | 75,37%
n: LWL igin

n=9 75,93% 2,74% 71,29% | 75,93% | 71,84% | 71,02%
Komsu Sayisi
L|WL " n=1, k=1 78,21% 1,79% 75,89% | 78,21% | 76,02% | 75,07%
algoritmasi

n=1, k=3 78,21% 1,79% 75,89% | 78,21% | 76,02% | 75,07%
E,'\l",\'lﬂa"d'""' n=1, k=5 78,21% | 1,79% | 75,89% | 78,21% | 76,02% | 75,07%

n=1, k=7 78,21% 1,79% 75,89% | 78,21% | 76,02% | 75,07%
k: KNN igin
Kom§u Say|s| n:3, k=1 81,15% 1,69% 78,90% 81,15% 79,10% 78,36%
n: LWL icin n=3, k=3 78,21% 1,79% 75,89% | 78,21% | 76,02% | 75,07%
Komsu Sayisi | n=3, k=5 78,21% 1,79% 75,89% | 78,21% | 76,02% | 75,07%

n=3, k=7 78,21% 1,79% 75,89% | 78,21% | 76,02% | 75,07%

n=5, k=1 82,91% 1,53% 80,10% | 82,91% | 80,62% | 80,07%

n=5, k=3 80,38% 1,78% 77,30% | 80,38% | 77,77% | 77,04%

n=5, k=5 78,98% 1,82% 76,01% | 78,98% | 76,39% | 75,61%

n=5, k=7 78,98% 1,82% 76,01% | 78,98% | 76,39% | 75,61%

Linear 84,48% 1,12% 81,13% | 84,48% | 81,91% | 81,64%
LibSVM

RBF 83,02% 1,06% 80,49% | 83,02% | 80,88% | 80,63%

imza konfigiirasyonu #16 icerisinde miRNA Cluster hari¢c tim kiime kategorileri
bulunmaktadir. Bu konfigirasyonun kullaniimasi durumunda 2958 elemanl (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.17 imza Konfiglirasyonu #17 icgin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 71,04% 3,04% 66,42% | 71,04% | 66,68% | 65,92%

k=1 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%

k=3 76,81% 1,84% 74,48% | 76,81% | 74,33% | 73,57%
kNN

k=5 75,96% 2,10% 73,76% | 7596% | 73,21% | 72,45%

k=7 77,06% 2,65% 72,62% | 77,06% | 73,07% | 72,32%
L|WL n=1 79,29% 1,84% 76,55% 79,29% 76,76% 75,93%
algoritmasi

n=3 78,16% 1,84% 75,77% | 78,16% | 76,06% | 75,03%
Siniflandiner [ 77.47% | 1,76% | 73.93% | 77.47% | 74.38% | 73,81%
NaiveBayes

n=7 78,21% 1,61% 76,83% | 78,21% | 75,96% | 75,46%
n: LWL icin
Komsu sgay,s. n=9 76,62% 2,64% 72,11% | 76,62% | 72,65% | 71,86%
L|WL " n=1, k=1 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%
algoritmasi

n=1, k=3 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%
E,'\l",\'lﬂa"d'""' n=1, k=5 79,29% | 1,84% | 76,55% | 79,29% | 76,76% | 75,93%

n=1, k=7 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%
k: kNN icin
Komsu §ay.s. n=3, k=1 80,33% 1,75% 77,82% | 80,33% | 78,11% | 77,38%
n: LWL icin n=3, k=3 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%
Komsu Sayisi | n=3, k=5 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%

n=3, k=7 79,29% 1,84% 76,55% | 79,29% | 76,76% | 75,93%

n=5, k=1 82,88% 1,51% 80,46% | 82,88% | 80,72% | 80,20%

n=5, k=3 80,03% 1,76% 77,36% | 80,03% | 77,68% | 76,88%

n=5, k=5 80,41% 1,68% 77,39% | 80,41% | 77,77% | 77,13%

n=5, k=7 80,41% 1,68% 77,39% | 80,41% | 77,77% | 77,13%

Linear 85,63% 0,98% 82,47% | 85,63% | 83,09% | 82,98%
LibSVM

RBF 81,87% 1,30% 78,66% | 81,87% | 79,30% | 78,96%

imza konfiglirasyonu #17 icerisinde Doku haric tim kime Kkategorileri
bulunmaktadir. Bu konfigirasyonun kullaniimasi durumunda 3022 elemanl (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.18 imza Konfiglirasyonu #18 igin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 60,14% 3,37% 59,34% | 60,14% | 58,59% | 56,49%

k=1 57,99% 4,59% 54,75% | 57,99% | 54,76% | 52,22%

k=3 58,24% 3,80% 54,80% | 58,24% | 55,04% | 53,16%
kNN

k=5 57,03% 4,42% 52,84% | 57,03% | 53,13% | 51,11%

k=7 56,95% 4,22% 53,28% | 56,95% | 53,36% | 51,51%
L|WL n=1 57,99% 4,59% 54,75% 57,99% 54,76% 52,22%
algoritmasi

n=3 56,29% 4,67% 52,10% | 56,29% | 52,61% | 49,96%
Siniflandiner [ 56,35% | 454% | 51,88% | 56,35% | 52.85% | 50,26%
NaiveBayes

n=7 55,91% 4,60% 50,72% | 55,91% | 52,32% | 49,53%
n: LWL icin
Komsu Sgay,s. n=9 55,91% 4,71% 50,82% | 55,91% | 52,03% | 49,41%
LIWL " n=1, k=1 57,99% 4,59% 54,75% 57,99% 54,76% 52,22%
algoritmasi

n=1, k=3 57,99% 4,59% 54,75% | 57,99% | 54,76% | 52,22%
E,'\l",\'lﬂa"d'""' n=1, k=5 57,99% | 459% | 54,75% | 57,99% | 54,76% | 52,22%

n=1, k=7 57,99% 4,59% 54,75% | 57,99% | 54,76% | 52,22%
k: KNN igin
Komsu §ay,s, n=3, k=1 59,04% 4,57% 55,08% | 59,04% | 55,46% | 52,97%
n: LWL icin n=3, k=3 57,99% 4,59% 54,75% | 57,99% | 54,76% | 52,22%
Komsu Sayisi | n=3, k=5 57,99% 4,59% 54,75% | 57,99% | 54,76% | 52,22%

n=3, k=7 57,99% 4,59% 54,75% | 57,99% | 54,76% | 52,22%

n=5, k=1 55,41% 4,71% 52,42% | 5541% | 52,88% | 49,74%

n=5, k=3 58,71% 4,22% 56,12% | 58,71% | 56,10% | 53,51%

n=5, k=5 57,86% 4,06% 54,74% | 57,86% | 55,16% | 52,68%

n=5, k=7 57,86% 4,06% 54,74% | 57,86% | 55,16% | 52,68%

Linear 45,30% 8,20% 34,80% | 45,30% | 36,47% | 34,07%
LibSVM

RBF 34,53% 7,12% 34,90% | 34,53% | 32,00% | 26,95%

imza konfiglirasyonu #18 igerisinde sadece Doku kiime kategorileri bulunmaktadir.
Bu konfigurasyonun kullaniimasi durumunda 6 elemanli (+1 sinif degeri) 6z nitelik

vektorleri elde edilmektedir.
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Cizelge 7.19 imza Konfiglirasyonu #19 i¢in Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 65,19% 3,18% 64,68% | 65,19% | 63,20% | 61,54%

k=1 64,07% 3,42% 61,56% | 64,07% | 61,37% | 59,55%

k=3 62,17% 3,46% 58,82% | 62,17% | 58,62% | 57,19%
kNN

k=5 65,14% 3,74% 60,00% | 65,14% | 60,96% | 59,24%

k=7 63,21% 3,65% 58,79% | 63,21% | 59,47% | 57,79%
L|WL n=1 64,07% 3,42% 61,56% 64,07% 61,37% 59,55%
algoritmasi

n=3 61,81% 3,75% 57,97% | 61,81% | 58,74% | 56,63%
zg}:/f;aB":;;'g' n=5 61,10% | 4,10% | 56,68% | 61,10% | 57,41% | 5541%

n=7 62,09% 3,91% 58,21% | 62,09% | 58,38% | 56,53%
n: LWL igin

n=9 63,21% 3,81% 58,36% | 63,21% | 59,21% | 57,48%
Komsu Sayisi
L|WL " n=1, k=1 64,07% | 3.42% | 61,56% | 64,07% | 61,37% | 59,55%
algoritmasi

n=1, k=3 64,07% 3,42% 61,56% | 64,07% | 61,37% | 59,55%
E,'\l",\'lﬂa"d'""' n=1, k=5 64,07% | 3.42% | 61,56% | 64,07% | 61,37% | 59,55%

n=1, k=7 64,07% 3,42% 61,56% | 64,07% | 61,37% | 59,55%
k: KNN igin
Komsu Sayisi | n=3, k=1 62,28% 3,62% 59,57% | 62,28% | 59,81% | 57,61%
n: LWL icin n=3, k=3 64,07% 3,42% 61,56% | 64,07% | 61,37% | 59,55%
Komsu Sayisi | n=3, k=5 64,07% 3,42% 61,56% | 64,07% | 61,37% | 59,55%

n=3, k=7 64,07% 3,42% 61,56% | 64,07% | 61,37% | 59,55%

n=5, k=1 61,84% 4,12% 57,85% | 61,84% | 58,44% | 56,30%

n=5, k=3 63,74% 3,68% 60,64% | 63,74% | 60,75% | 58,79%

n=5, k=5 64,75% 3,63% 60,66% | 64,75% | 61,20% | 59,49%

n=5, k=7 64,75% 3,63% 60,66% | 64,75% | 61,20% | 59,49%

Linear 57,75% 4,39% 53,84% | 57,75% | 53,13% | 52,04%
LibSVM

RBF 47,14% 5,03% 44,63% | 47,14% | 44,07% | 40,97%

imza konfigiirasyonu #19 icerisinde sadece miRNA Cluster kiime kategorileri
bulunmaktadir. Bu konfigrasyonun kullaniimasi durumunda 70 elemanl (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.20 imza Konfigiirasyonu #20 icin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 62,86% 3,00% 62,86% | 62,86% | 61,28% 59,56%

k=1 56,59% 3,81% 57,12% | 56,59% | 55,48% 52,91%

k=3 58,08% 3,72% 58,28% | 58,08% | 56,91% 54,56%
KNN

k=5 58,79% 4,58% 55,81% | 58,79% | 56,24% 53,26%

k=7 56,24% 4,63% 52,67% | 56,24% | 53,13% 50,47%
L|WL " n=1 56,59% 3,81% 57,12% 56,59% 55,48% 52,91%
algoritmasi

n=3 55,85% 3,82% 55,99% | 55,85% | 54,53% 51,91%
zg}:/f;aB":;;'g' n=5 58,76% | 4,14% | 56,44% | 58,76% | 56,62% | 53,68%

n=7 61,07% 4,16% 56,83% | 61,07% | 57,80% 55,36%
n: LWL igin

n=9 62,61% 3,63% 58,55% | 62,61% | 59,32% 57,39%
Komsu Sayisi
LIWL " n=1, k=1 56,59% 3,81% 57,12% | 56,59% | 55,48% 52,91%
algoritmasi

n=1, k=3 56,59% 3,81% 57,12% | 56,59% | 55,48% 52,91%
‘:"\l",\'lﬂa"d'""' n=1, k=5 56,59% | 3,81% | 57,12% | 56,59% | 5548% | 52,91%

n=1, k=7 56,59% 3,81% 57,12% | 56,59% | 55,48% 52,91%
k: KNN igin

n=3, k=1 56,57% 4,58% 53,86% | 56,57% | 53,95% 50,99%
Komsu Sayisi
n: LWL igin n=3, k=3 56,59% 3,81% 57,12% | 56,59% | 55,48% 52,91%
Komsu Sayisi | n=3, k=5 56,59% 3,81% 57,12% | 56,59% | 55,48% 52,91%

n=3, k=7 56,59% 3,81% 57,12% | 56,59% | 55,48% 52,91%

n=5, k=1 57,64% 4,06% 57,19% | 57,64% | 56,06% 53,20%

n=5, k=3 56,59% 4,39% 55,71% | 56,59% | 54,86% 51,99%

n=5, k=5 58,85% 3,80% 58,33% | 58,85% | 57,37% 54,82%

n=5, k=7 58,85% 3,80% 58,33% | 58,85% | 57,37% 54,82%

A Linear 61,40% 3,70% 56,26% | 61,40% | 56,28% 55,71%

LibSVM

RBF 42,86% 5,77% 42,63% | 42,86% | 40,14% | 36,45%

imza konfiglirasyonu #20 icerisinde sadece miRNA Aile kime Kkategorileri
bulunmaktadir. Bu konfigrasyonun kullaniimasi durumunda 58 elemanl (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.21 imza Konfigiirasyonu #21 i¢in Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 62,83% 4,20% 59,39% | 62,83% | 59,10% | 57,19%

k=1 69,29% 2,01% 69,88% | 69,29% | 68,22% | 67,08%

k=3 67,45% 2,35% 67,13% | 67,45% | 6567% | 64,63%
kNN

k=5 72,34% 2,36% 69,87% | 72,34% | 69,41% | 68,54%

k=7 67,53% 3,30% 64,11% | 67,53% | 64,25% | 62,77%
L|WL " n=1 69,29% 2,01% 69,88% 69,29% 68,22% 67,08%
algoritmasi

n=3 72,23% 1,54% 75,37% | 72,23% | 72,34% | 71,34%
zg}:/f;aB":;;'g' n=5 67,03% | 2.87% | 6512% | 67,03% | 64,64% | 63,01%

n=7 70,05% 2,83% 66,85% | 70,05% | 66,75% | 65,71%
n: LWL igin

n=9 66,73% 3,29% 63,74% | 66,73% | 63,70% | 62,13%
Komsu Sayisi
L|WL " n=1, k=1 69,29% | 2,01% | 69,88% | 69,29% | 68,22% | 67,08%
algoritmasi

n=1, k=3 69,29% 2,01% 69,88% | 69,29% | 68,22% | 67,08%
E,'\l",\'lﬂa"d'""' n=1, k=5 69,29% | 2,01% | 69,88% | 69,29% | 68,22% | 67,08%

n=1, k=7 69,29% 2,01% 69,88% | 69,29% | 68,22% | 67,08%
k: KNN igin
Komsu Sayisi | n=3, k=1 71,46% 1,60% 73,40% | 71,46% | 70,87% | 70,01%
n: LWL icin n=3, k=3 69,29% 2,01% 69,88% | 69,29% | 68,22% | 67,08%
Komsu Sayisi | n=3, k=5 69,29% 2,01% 69,88% | 69,29% | 68,22% | 67,08%

n=3, k=7 69,29% 2,01% 69,88% | 69,29% | 68,22% | 67,08%

n=5, k=1 70,08% 2,06% 70,94% | 70,08% | 68,96% | 67,83%

n=5, k=3 70,74% 1,89% 71,38% | 70,74% | 69,58% | 68,59%

n=5, k=5 68,57% 2,32% 67,68% | 6857% | 66,87% | 65,60%

n=5, k=7 68,57% 2,32% 67,68% | 6857% | 66,87% | 65,60%

A Linear 60,30% 3,94% 55,96% | 60,30% | 55,93% | 54,75%

LibSVM

RBF 59,97% 2,63% 60,07% | 59,97% | 58,08% | 56,80%

imza konfigiirasyonu #21 icerisinde sadece Fonksiyon kiime kategorileri
bulunmaktadir. Bu konfigirasyonun kullaniimasi durumunda 68 elemanl (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.22 imza Konfiglirasyonu #22 icin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 67,69% 3,53% 64,22% | 67,69% | 64,20% | 62,40%
k=1 74,26% 3,01% 69,55% | 74,26% | 70,89% | 69,34%
k=3 72,53% 2,97% 68,08% | 7253% | 68,91% | 67,61%
KNN
k=5 71,07% 3,01% 67,20% | 71,07% | 67,71% | 66,35%
k=7 73,65% 2,90% 69,02% | 73,65% | 69,83% | 68,70%
L|WL n=1 74,26% 3,01% 69,55% 74,26% 70,89% 69,34%
algoritmasi
n=3 71,79% 3,31% 66,76% | 71,79% | 68,12% | 66,39%
zg}:/f;aB":;;'g' n=5 73,98% | 321% | 69,28% | 73,98% | 70,32% | 68,89%
n=7 73,21% 2,98% 68,16% | 73,21% | 69,51% | 68,14%
n: LWL icin
Komsu sgay,s, n=9 74,01% 3,43% 66,77% | 74,01% | 69,33% | 67,82%
L|WL " n=1, k=1 74,26% 3,01% 69,55% | 74,26% | 70,89% | 69,34%
algoritmasi
n=1, k=3 74,26% 3,01% 69,55% | 74,26% | 70,89% | 69,34%
E,'\l",\'lﬂa"d'""' n=1, k=5 7426% | 3,01% | 69,55% | 74,26% | 70,89% | 69,34%
n=1, k=7 74,26% 3,01% 69,55% | 74,26% | 70,89% | 69,34%
k: KNN igin
Kom§u Say|s| n:3, k=1 68,46% 3,79% 64,09% 68,46% 64,72% 62,76%
n: LWL icin n=3, k=3 74,26% 3,01% 69,74% | 74,26% | 71,02% | 69,45%
Komsu Sayisi | n=3, k=5 74,26% 3,01% 69,74% | 74,26% | 71,02% | 69,45%
n=3, k=7 74,26% 3,01% 69,74% | 74,26% | 71,02% | 69,45%
n=5, k=1 65,52% 4,34% 60,10% | 6552% | 61,33% | 58,96%
n=5, k=3 73,60% 3,21% 68,43% | 73,60% | 70,08% | 68,36%
n=5, k=5 73,21% 3,24% 67,99% | 73,21% | 69,55% | 67,91%
n=5, k=7 73,21% 3,24% 67,99% | 73,21% | 69,55% | 67,91%
Linear , (] , (] , (] , () , () , ()
i 68,49% 3,33% 63,51% 68,49% 63,70% 62,96%
LibSVM
RBF 73,63% 2,89% 68,83% | 73,63% | 70,18% | 68,75%

imza konfigiirasyonu #18 icerisinde sadece Hedef kiime kategorileri bulunmaktadir.
Bu konfigurasyonun kullaniimasi durumunda 2152 elemanh (+1 sinif degeri) 6z

nitelik vektorleri elde edilmektedir.
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Cizelge 7.23 imza Konfiglirasyonu #23 i¢in Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 65,49% 3,46% 62,04% | 6549% | 61,93% | 60,43%

k=1 61,84% 3,41% 59,68% | 61,84% | 59,44% | 57,42%

k=3 65,52% 3,06% 63,31% | 6552% | 62,91% | 61,30%
KNN

k=5 59,89% 3,96% 57,13% | 59,89% | 56,68% | 54,65%

k=7 62,23% 4,04% 56,68% | 62,23% | 57,74% | 55,79%
L|WL " n=1 61,84% 3,41% 59,68% 61,84% 59,44% 57,42%
algoritmasi

n=3 60,77% 3,87% 58,60% | 60,77% | 58,37% | 56,06%
Siniflandiner [ 64,78% | 345% | 60,31% | 64,78% | 61,52% | 59,49%
NaiveBayes

n=7 64,78% 3,45% 58,79% | 64,78% | 60,31% | 58,84%
n: LWL igin

n=9 66,62% 3,55% 61,38% | 66,62% | 62,51% | 60,86%
Komsu Sayisi D92/
L|WL " n=1, k=1 61,84% 3,41% 59,68% | 61,84% | 59,44% 57,42%
algoritmasi

n=1, k=3 61,84% 3,41% 59,68% | 61,84% | 59,44% | 57,42%
E,'\l",\'lﬂa"d'""' n=1, k=5 61,84% | 3,41% | 59,68% | 61,84% | 5944% | 57,42%

n=1, k=7 61,84% 3,41% 59,68% | 61,84% | 59,44% | 57,42%
k: KNN igin

n=3, k=1 61,10% 4,03% 56,76% | 61,10% | 57,60% | 55,31%
Komsu Sayisi
n: LWL icin n=3, k=3 61,84% 3,41% 59,68% | 61,84% | 59,44% | 57,42%
Komsu Sayisi | n=3, k=5 61,84% 3,41% 59,68% | 61,84% | 59,44% | 57,42%

n=3, k=7 61,84% 3,41% 59,68% | 61,84% | 59,44% | 57,42%

n=5, k=1 60,71% 4,12% 57,37% | 60,71% | 57,82% | 55,38%

n=5, k=3 64,12% 3,38% 61,69% | 64,12% | 61,46% | 59,64%

n=5, k=5 63,71% 3,55% 59,44% | 63,71% | 60,27% | 58,38%

n=5, k=7 63,71% 3,55% 59,44% | 63,71% | 60,27% | 58,38%

A Linear 61,54% 3,77% 56,56% | 61,54% | 56,35% | 55,65%

LibSVM

RBF 58,19% 3,74% 54,05% | 58,19% | 54,18% | 52,34%

imza konfigiirasyonu #23 igerisinde sadece Diizenleyici kiime kategorileri
bulunmaktadir. Bu konfigurasyonun kullanilmasi durumunda 157 elemanh (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.24 imza Konfiglirasyonu #24 icin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 72,55% 2,65% 68,65% | 72,55% | 68,76% | 67,98%
k=1 76,68% 1,83% 73,93% | 76,68% | 74,01% | 73,44%
k=3 75,96% 2,09% 73,09% | 7596% | 72,58% | 72,12%
KNN
k=5 72,61% 2,08% 70,64% | 72,61% | 69,69% | 69,11%
k=7 72,58% 2,65% 69,34% | 72,58% | 68,89% | 68,25%
L|WL n=1 76,68% 1,83% 73,93% 76,68% 74,01% 73,44%
algoritmasi
n=3 82,64% 1,37% 80,37% | 82,64% | 80,32% | 79,93%
zg}:/f;aB":;;'g' n=5 77.83% | 1,76% | 76,17% | 77.83% | 75.60% | 74,96%
n=7 73,35% 1,63% 73,44% | 73,35% | 71,53% | 70,96%
n: LWL icin
Komsu sgay,s. n=9 75,22% 2,31% 71,94% | 7522% | 71,91% | 71,27%
LIWL " n=1, k=1 76,68% 1,83% 73,93% | 76,68% | 74,01% 73,44%
algoritmasi
n=1, k=3 76,68% 1,83% 73,93% | 76,68% | 74,01% | 73,44%
E,'\l",\'lﬂa"d'""' n=1, k=5 76,68% | 1,83% | 73,93% | 76,68% | 74,01% | 73,44%
n=1, k=7 76,68% 1,83% 73,93% | 76,68% | 74,01% | 73,44%
k: kNN icin
Komsu §ay,s, n=3, k=1 79,04% 1,48% 77,13% | 79,04% | 76,98% | 76,51%
n: LWL icin n=3, k=3 76,68% 1,83% 73,93% | 76,68% | 74,01% | 73,44%
Komsu Sayisi | n=3, k=5 76,68% 1,83% 73,93% | 76,68% | 74,01% | 73,44%
n=3, k=7 76,68% 1,83% 73,93% | 76,68% | 74,01% | 73,44%
n=5, k=1 78,65% 1,70% 75,53% | 78,65% | 75,84% | 75,38%
n=5, k=3 77,01% 1,71% 7415% | 77,01% | 74,36% | 73,78%
n=5, k=5 75,93% 1,95% 72,32% | 75,93% | 72,79% | 72,16%
n=5, k=7 75,93% 1,95% 72,32% | 75,93% | 72,79% | 72,16%
Linear 77,75% 1,50% 7541% | 77,75% | 74,99% | 74,69%
LibSVM
RBF 78,87% 1,38% 76,59% | 78,87% | 76,75% | 76,21%

imza konfigiirasyonu #24 icerisinde sadece Hastalik kiime Kkategorileri
bulunmaktadir. Bu konfigurasyonun kullaniimasi durumunda 397 elemanh (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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Cizelge 7.25 imza Konfiglirasyonu #25 igin Siniflandirma Analizi Sonucu

Siniflandirici | Parametreler TP Rate FP Rate Precision Recall F-Measure MCC
NaiveBayes |- 66,98% 3,66% 61,94% | 66,98% | 62,56% | 60,84%
k=1 74,31% 2,94% 68,89% | 74,31% | 70,57% | 69,07%
k=3 74,12% 2,84% 70,00% | 74,12% | 70,73% | 69,46%
kNN
k=5 71,46% 3,18% 66,34% | 71,46% | 67,49% | 66,08%
k=7 72,97% 3,06% 67,33% | 72,97% | 68,67% | 67,50%
L|WL n=1 74,31% 2,94% 68,89% 74,31% 70,57% 69,07%
algoritmasi
n=3 69,18% 3,30% 65,19% | 69,18% | 66,15% | 64,31%
zg}:/f;aB":;;'g' n=5 71,87% | 3,34% | 64,96% | 71.87% | 66,97% | 6567%
n=7 72,28% 3,39% 65,62% | 72,28% | 67,73% | 66,23%
n: LWL icin
Komsu sgay,s. n=9 73,71% 3,25% 67,18% | 73,71% | 69,26% | 67,93%
L|WL n=1, k=1 74,31% 2,94% 68,89% | 74,31% | 7057% | 69,07%
algoritmasi
n=1, k=3 74,31% 2,94% 68,89% | 74,31% | 70,57% | 69,07%
E,'\l",\'lﬂa"d'""' n=1, k=5 7431% | 2,94% | 68,89% | 74,31% | 70,57% | 69,07%
n=1, k=7 74,31% 2,94% 68,89% | 74,31% | 70,57% | 69,07%
k: kNN icin
Komsu §ay.s. n=3, k=1 68,46% 3,72% 62,43% | 68,46% | 64,04% | 62,27%
n: LWL icin n=3, k=3 74,31% 2,94% 68,89% | 74,31% | 70,57% | 69,07%
Komsu Sayisi | n=3, k=5 74,31% 2,94% 68,89% | 74,31% | 70,57% | 69,07%
n=3, k=7 74,31% 2,94% 68,89% | 74,31% | 70,57% | 69,07%
n=5, k=1 65,91% 3,89% 61,33% | 6591% | 62,37% | 60,13%
n=5, k=3 71,73% 3,33% 65,98% | 71,73% | 67,79% | 66,08%
n=5, k=5 72,50% 3,05% 67,33% | 72,50% | 68,84% | 67,31%
n=5, k=7 72,50% 3,05% 67,33% | 72,50% | 68,84% | 67,31%
Linear 68,10% 3,31% 63,02% | 68,10% | 63,31% | 62,53%
LibSVM
RBF 75,85% 2,05% 72,25% | 75.85% | 73,26% | 72,23%

imza konfiglirasyonu #25 icerisinde Hedef ve Diizenleyici kiime Kkategorileri
bulunmaktadir. Bu konfigurasyonun kullaniimasi durumunda 554 elemanh (+1 sinif

degeri) 6z nitelik vektorleri elde edilmektedir.
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EKLER

EK-1: Caligma Kapsaminda Kayit Altina Alinan miRNA Listesi ...................

EK-2: Caligma Kapsaminda Derlenen miRNA Kiime Listesi
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EK-1: Cahigma Kapsaminda Kayit Altina Alinan miRNA Listesi

Sira No
1
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miRNA Adi
hsa-mir-17
hsa-mir-18a
hsa-mir-20a
hsa-mir-93
hsa-mir-106a
hsa-mir-106b
hsa-mir-18b
hsa-mir-20b
hsa-let-7a
hsa-let-7b
hsa-let-7c
hsa-let-7d
hsa-let-7e
hsa-let-7f
hsa-mir-98
hsa-let-7g
hsa-let-7i
hsa-mir-30a
hsa-mir-30c
hsa-mir-30d
hsa-mir-30b
hsa-mir-30e
hsa-mir-15a
hsa-mir-16
hsa-mir-15b
hsa-mir-195
hsa-mir-181a
hsa-mir-181b
hsa-mir-181c
hsa-mir-181d
hsa-mir-29a
hsa-mir-29b
hsa-mir-29c
hsa-mir-19a
hsa-mir-19b
hsa-mir-25
hsa-mir-92a
hsa-mir-92b
hsa-mir-125b

Sira No

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

miRNA Adi

hsa-mir-125a
hsa-mir-154
hsa-mir-369
hsa-mir-377
hsa-mir-381
hsa-mir-382
hsa-mir-323
hsa-mir-453
hsa-mir-409
hsa-mir-410
hsa-mir-487a
hsa-mir-494
hsa-mir-496
hsa-mir-539
hsa-mir-487b
hsa-mir-655
hsa-mir-656
hsa-mir-1185
hsa-mir-300
hsa-mir-200b
hsa-mir-141
hsa-mir-200c
hsa-mir-200a
hsa-mir-429
hsa-mir-520e
hsa-mir-515
hsa-mir-519e
hsa-mir-520f
hsa-mir-519¢c
hsa-mir-520a
hsa-mir-526b
hsa-mir-519b
hsa-mir-525
hsa-mir-523
hsa-mir-518f
hsa-mir-520b
hsa-mir-518b
hsa-mir-526a

hsa-mir-520c
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Sira No

79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

miRNA Adi

hsa-mir-518c
hsa-mir-524
hsa-mir-517a
hsa-mir-519d
hsa-mir-521
hsa-mir-520d
hsa-mir-517b
hsa-mir-520g
hsa-mir-516b
hsa-mir-518e
hsa-mir-518a
hsa-mir-518d
hsa-mir-517c
hsa-mir-520h
hsa-mir-522
hsa-mir-519a
hsa-mir-527
hsa-mir-516a
hsa-mir-1283
hsa-mir-103
hsa-mir-107
hsa-mir-99a
hsa-mir-100
hsa-mir-99b
hsa-mir-23a
hsa-mir-23b
hsa-mir-135a
hsa-mir-135b
hsa-mir-133a
hsa-mir-133b
hsa-mir-196a
hsa-mir-196b
hsa-mir-10a
hsa-mir-10b
hsa-mir-130a
hsa-mir-301a
hsa-mir-130b
hsa-mir-301b

hsa-mir-27a



Sira No
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

miRNA Adi

hsa-mir-27b
hsa-mir-34a
hsa-mir-34b
hsa-mir-34c
hsa-mir-199a
hsa-mir-199b
hsa-mir-204
hsa-mir-211
hsa-mir-26a
hsa-mir-26b
hsa-mir-221
hsa-mir-222
hsa-mir-216a
hsa-mir-216b
hsa-mir-148a
hsa-mir-152
hsa-mir-148b
hsa-mir-28
hsa-mir-151
hsa-mir-192
hsa-mir-215
hsa-mir-212
hsa-mir-132
hsa-mir-371
hsa-mir-372
hsa-mir-33a
hsa-mir-33b
hsa-mir-302a
hsa-mir-302b
hsa-mir-302c
hsa-mir-302d
hsa-mir-302e
hsa-mir-302f
hsa-mir-190
hsa-mir-190b
hsa-mir-193a
hsa-mir-193b
hsa-mir-376¢
hsa-mir-376a
hsa-mir-376b

hsa-mir-95

Sira No
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

miRNA Adi

hsa-mir-545
hsa-mir-421
hsa-mir-1264
hsa-mir-146a
hsa-mir-146b
hsa-mir-147
hsa-mir-147b
hsa-mir-329
hsa-mir-495
hsa-mir-543
hsa-mir-188
hsa-mir-532
hsa-mir-660
hsa-mir-220a
hsa-mir-220b
hsa-mir-379
hsa-mir-380
hsa-mir-411
hsa-mir-758
hsa-mir-1197
hsa-mir-450a
hsa-mir-450b
hsa-mir-511
hsa-mir-512
hsa-mir-513a
hsa-mir-506
hsa-mir-507
hsa-mir-508
hsa-mir-509
hsa-mir-510
hsa-mir-514
hsa-mir-513b
hsa-mir-513c
hsa-mir-449a
hsa-mir-449b
hsa-mir-449c
hsa-mir-500
hsa-mir-501
hsa-mir-502
hsa-mir-320a
hsa-mir-320b
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Sira No
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

miRNA Adi
hsa-mir-320c
hsa-mir-320d
hsa-mir-208a
hsa-mir-208b
hsa-mir-374a
hsa-mir-374b
hsa-mir-570
hsa-mir-579
hsa-mir-548a
hsa-mir-548b
hsa-mir-603
hsa-mir-548c
hsa-mir-548d
hsa-mir-548e
hsa-mir-548;
hsa-mir-548k
hsa-mir-548|
hsa-mir-548f
hsa-mir-548g
hsa-mir-548n
hsa-mir-548m
hsa-mir-548h
hsa-mir-548p
hsa-mir-548i
hsa-mir-548q
hsa-mir-551a
hsa-mir-551b
hsa-mir-892a
hsa-mir-890
hsa-mir-888
hsa-mir-892b
hsa-mir-891a
hsa-mir-891b
hsa-mir-663
hsa-mir-663b
hsa-mir-1255a
hsa-mir-1255b
hsa-mir-1274a
hsa-mir-1274b
hsa-mir-105
hsa-mir-767



Sira No
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281

miRNA Adi

hsa-mir-363
hsa-mir-1
hsa-mir-1179
hsa-mir-7
hsa-mir-134
hsa-mir-299
hsa-mir-412
hsa-mir-485
hsa-mir-541
hsa-mir-544
hsa-mir-654
hsa-mir-668
hsa-mir-889
hsa-mir-1205
hsa-mir-1206
hsa-mir-1207
hsa-mir-1234
hsa-mir-939
hsa-mir-1250
hsa-mir-338
hsa-mir-657
hsa-mir-1912
hsa-mir-764
hsa-mir-127
hsa-mir-136
hsa-mir-337
hsa-mir-370
hsa-mir-431
hsa-mir-432
hsa-mir-433
hsa-mir-493
hsa-mir-665
hsa-mir-770
hsa-mir-1323
hsa-mir-373
hsa-mir-498
hsa-mir-129
hsa-mir-670
hsa-mir-1298
hsa-mir-1911
hsa-mir-1302

Sira No
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322

miRNA Adi

hsa-mir-645
hsa-mir-206
hsa-mir-143
hsa-mir-145
hsa-mir-144
hsa-mir-451
hsa-mir-24
hsa-mir-182
hsa-mir-183
hsa-mir-96
hsa-mir-362
hsa-mir-1908
hsa-mir-611
hsa-mir-191
hsa-mir-425
hsa-mir-1914
hsa-mir-647
hsa-mir-941
hsa-mir-194
hsa-mir-365
hsa-mir-497
hsa-mir-615
hsa-mir-1974
hsa-mir-1977
hsa-mir-1978
hsa-mir-1979
hsa-mir-578
hsa-mir-214
hsa-mir-217
hsa-mir-224
hsa-mir-452
hsa-mir-296
hsa-mir-298
hsa-mir-454
hsa-mir-367
hsa-mir-330
hsa-mir-642
hsa-mir-424
hsa-mir-503
hsa-mir-542
hsa-mir-489
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Sira No
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363

miRNA Adi

hsa-mir-653
hsa-mir-599
hsa-mir-875
hsa-mir-658
hsa-mir-659
hsa-mir-873
hsa-mir-876
hsa-mir-198
hsa-mir-150
hsa-mir-21
hsa-mir-126
hsa-mir-155
hsa-mir-203
hsa-mir-205
hsa-mir-210
hsa-mir-223
hsa-mir-31
hsa-mir-101
hsa-mir-1180
hsa-mir-1184
hsa-mir-1246
hsa-mir-1247
hsa-mir-1259
hsa-mir-1273
hsa-mir-1972
hsa-mir-1975
hsa-mir-219
hsa-mir-324
hsa-mir-342
hsa-mir-345
hsa-mir-378
hsa-mir-505
hsa-mir-566
hsa-mir-582
hsa-mir-589
hsa-mir-619
hsa-mir-627
hsa-mir-635
hsa-mir-650
hsa-mir-744
hsa-mir-942



Sira No
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404

miRNA Adi
hsa-mir-484
hsa-mir-483
hsa-mir-137
hsa-mir-139
hsa-mir-335
hsa-mir-375
hsa-mir-491
hsa-mir-101-1
hsa-mir-103-1
hsa-mir-103-2
hsa-mir-140
hsa-mir-486
hsa-mir-550
hsa-mir-598
hsa-mir-652
hsa-mir-383
hsa-mir-9
hsa-mir-124
hsa-mir-149
hsa-mir-153
hsa-mir-197
hsa-mir-218
hsa-mir-320
hsa-mir-328
hsa-mir-339
hsa-mir-340
hsa-mir-488
hsa-mir-499
hsa-mir-629
hsa-mir-661
hsa-mir-96
hsa-mir-138
hsa-mir-142
hsa-mir-184
hsa-mir-423
hsa-mir-1202
hsa-mir-122
hsa-mir-22
hsa-mir-602
hsa-mir-16-1
hsa-mir-16-2

Sira No
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445

miRNA Adi
hsa-let-7h
hsa-mir-185
hsa-mir-208
hsa-mir-128b
hsa-mir-32
hsa-mir-552
hsa-mir-584
hsa-mir-622
hsa-mir-630
hsa-mir-125b-2
hsa-mir-492
hsa-mir-646
hsa-mir-92a-1
hsa-mir-92a-2
hsa-mir-186
hsa-mir-593
hsa-mir-1224
hsa-mir-129-2
hsa-mir-9-1
hsa-mir-9-2
hsa-mir-9-3
hsa-mir-124a
hsa-mir-128
hsa-mir-153-1
hsa-mir-253
hsa-mir-455
hsa-mir-297
hsa-mir-325
hsa-mir-1181
hsa-mir-448
hsa-mir-638
hsa-mir-128a
hsa-mir-73
hsa-mir-384
hsa-mir-422a
hsa-mir-575
hsa-mir-187
hsa-mir-640
hsa-mir-24-1
hsa-mir-24-2
hsa-mir-470
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Sira No
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486

miRNA Adi
hsa-mir-220
hsa-mir-923
hsa-mir-346
hsa-mir-557
hsa-mir-583
hsa-mir-596
hsa-mir-600
hsa-mir-601
hsa-mir-608
hsa-mir-612
hsa-mir-637
hsa-mir-662
hsa-mir-769
hsa-mir-19b-1
hsa-mir-19b-2
hsa-mir-1249
hsa-mir-1280
hsa-mir-361
hsa-mir-621
hsa-mir-625
hsa-mir-664
hsa-mir-561
hsa-mir-326
hsa-mir-1-1
hsa-mir-29b-1
hsa-mir-29b-2
hsa-mir-33
hsa-mir-331
hsa-mir-708
hsa-mir-628
hsa-mir-885
hsa-mir-138-2
hsa-mir-104
hsa-mir-302
hsa-mir-1296
hsa-mir-616
hsa-mir-8
hsa-mir-574
hsa-mir-43c
hsa-mir-569

hsa-mir-1-2



Sira No
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527

miRNA Adi
hsa-mir-1227
hsa-mir-1229
hsa-mir-124b
hsa-mir-133
hsa-mir-216
hsa-mir-450
hsa-mir-516
hsa-mir-202
hsa-mir-449
hsa-mir-513
hsa-mir-146
hsa-mir-181
hsa-mir-193
hsa-mir-19
hsa-mir-9a
hsa-mir-196
hsa-mir-368
hsa-mir-422b
hsa-mir-7b
hsa-mir-92
hsa-mir-15
hsa-mir-34
hsa-mir-18
hsa-let-7
hsa-mir-10
hsa-mir149
hsa-mir-N367
hsa-mir-199
hsa-mir-690
hsa-mir-200
hsa-mir-278
hsa-mir-290
hsa-mir-291
hsa-mir-294
hsa-mir-295
hsa-mir-309
hsa-mir-322
hsa-mir-427
hsa-mir-430
hsa-mir-590
hsa-mir-710

Sira No
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568

miRNA Adi
hsa-mir-705
hsa-mir-135
hsa-mir-156
hsa-mir-344
hsa-mir-27
hsa-mir-1226
hsa-mir-14
hsa-mir-886
hsa-mir-519
hsa-mir-273
hsa-mir-125
hsa-mir-291a
hsa-mir-1915
hsa-mir-1909
hsa-let-7a-1
hsa-let-7a-2
hsa-let-7a-3
hsa-let-7f-1
hsa-let-7f-2
hsa-mir-103a-1
hsa-mir-103a-2
hsa-mir-124-1
hsa-mir-124-2
hsa-mir-124-3
hsa-mir-125b-1
hsa-mir-128-2
hsa-mir-133a-1
hsa-mir-133a-2
hsa-mir-135a-1
hsa-mir-135a-2
hsa-mir-151a
hsa-mir-181a-1
hsa-mir-181a-2
hsa-mir-181b-1
hsa-mir-181b-2
hsa-mir-194-1
hsa-mir-196a-1
hsa-mir-196a-2
hsa-mir-199a-1
hsa-mir-199a-2
hsa-mir-218-1

128

Sira No
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609

miRNA Adi
hsa-mir-218-2
hsa-mir-219-1
hsa-mir-26a-1
hsa-mir-26a-2
hsa-mir-30c-1
hsa-mir-30c-2
hsa-mir-323a
hsa-mir-365a
hsa-mir-365b
hsa-mir-378a
hsa-mir-451a
hsa-mir-499a
hsa-mir-500a
hsa-mir-512-1
hsa-mir-512-2
hsa-mir-515-1
hsa-mir-515-2
hsa-mir-526a-1
hsa-mir-526a-2
hsa-mir-7-1
hsa-mir-7-2
hsa-mir-7-3
hsa-mir-128-1
hsa-mir-153-2
hsa-mir-129-1
hsa-mir-550a-1
hsa-mir-550a-2
hsa-mir-663a
hsa-mir-101-2
hsa-mir-516a-1
hsa-mir-516a-2
hsa-mir-516b-1
hsa-mir-516b-2
hsa-mir-514a-1
hsa-mir-514a-2
hsa-mir-514a-3
hsa-mir-194-2
hsa-mir-642a
hsa-mir-219-2
hsa-mir-371a

hsa-mir-190a



Sira No
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650

miRNA Adi
hsa-mir-376a-1
hsa-mir-376a-2
hsa-mir-521-1
hsa-mir-521-2
hsa-mir-138-1
hsa-mir-320b-1
hsa-mir-320b-2
hsa-mir-320c-1
hsa-mir-320c-2
hsa-mir-320d-1
hsa-mir-320d-2
hsa-mir-1184-1
hsa-mir-1273a
hsa-mir-1302-1
hsa-mir-1302-2
hsa-mir-1302-3
hsa-mir-1302-4
hsa-mir-1302-5
hsa-mir-1302-6
hsa-mir-1302-7
hsa-mir-1302-8
hsa-mir-509-3
hsa-mir-1972-1
hsa-mir-519a-1
hsa-mir-1254-1
hsa-mir-1258
hsa-mir-519a-2
hsa-mir-720
hsa-mir-504
hsa-mir-675
hsa-mir-1271
hsa-mir-671
hsa-mir-1827
hsa-mir-632
hsa-mir-636
hsa-mir-1275
hsa-mir-617
hsa-mir-766
hsa-mir-1286
hsa-mir-548d-1
hsa-mir-548d-2

Sira No
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691

miRNA Adi
hsa-mir-874
hsa-mir-105-1
hsa-mir-105-2
hsa-mir-509-1
hsa-mir-509-2
hsa-mir-513a-1
hsa-mir-513a-2
hsa-mir-711
hsa-mir-935
hsa-mir-1299
hsa-mir-450a-1
hsa-mir-450a-2
hsa-mir-490
hsa-mir-605
hsa-mir-1293
hsa-mir-1233-1
hsa-mir-1233-2
hsa-mir-1290
hsa-mir-2110
hsa-mir-323b
hsa-mir-765
hsa-mir-147a
hsa-mir-329-1
hsa-mir-329-2
hsa-mir-550a-3
hsa-mir-550b-1
hsa-mir-550b-2
hsa-mir-624
hsa-mir-320e
hsa-mir-500b
hsa-mir-922
hsa-mir-571
hsa-mir-3163
hsa-mir-1305
hsa-mir-1260a
hsa-mir-103b-1
hsa-mir-103b-2
hsa-mir-577
hsa-mir-591
hsa-mir-595
hsa-mir-548a-1

129

Sira No
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732

miRNA Adi
hsa-mir-548a-2
hsa-mir-548a-3
hsa-mir-1266
hsa-mir-1245b
hsa-mir-1245a
hsa-mir-1301
hsa-mir-1183
hsa-mir-1471
hsa-mir-610
hsa-mir-1236
hsa-mir-614
hsa-mir-572
hsa-mir-648
hsa-mir-4306
hsa-mir-4257
hsa-mir-718
hsa-mir-2355
hsa-mir-3186
hsa-mir-3130-1
hsa-mir-3130-2
hsa-mir-1469
hsa-mir-1285-1
hsa-mir-1285-2
hsa-mir-1322
hsa-mir-1273c
hsa-mir-1303
hsa-mir-567
hsa-mir-941-1
hsa-mir-941-3
hsa-mir-941-4
hsa-mir-592
hsa-mir-760
hsa-mir-151b
hsa-mir-4792
hsa-mir-564
hsa-mir-3151
hsa-mir-938
hsa-mir-2861
hsa-mir-3196
hsa-mir-378b

hsa-mir-378c



Sira No
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773

miRNA Adi
hsa-mir-378d-1
hsa-mir-378d-2
hsa-mir-378e
hsa-mir-378f
hsa-mir-378g
hsa-mir-378h
hsa-mir-378i
hsa-mir-633
hsa-mir-933
hsa-mir-499b
hsa-mir-518a-1
hsa-mir-518a-2
hsa-mir-1256
hsa-mir-1231
hsa-mir-451b
hsa-mir-3179-1
hsa-mir-3179-2
hsa-mir-3179-3
hsa-mir-642b
hsa-mir-544a
hsa-mir-544b
hsa-mir-944
hsa-mir-1297
hsa-mir-511-1
hsa-mir-511-2
hsa-mir-3940
hsa-mir-124a-2
hsa-mir-124a-3
hsa-mir-641
hsa-mir-1287
hsa-mir-192-2
hsa-mir-26
hsa-mir-1228
hsa-mir-3148
hsa-mir-189
hsa-mir-29
hsa-mir-3960
hsa-mir-709
hsa-let-7a-1
hsa-mir-203a
hsa-mir-219a-1

Sira No
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814

miRNA Adi
hsa-mir-219a-2
hsa-mir-486-1
hsa-mir-553
hsa-mir-554
hsa-mir-555
hsa-mir-556
hsa-mir-558
hsa-mir-559
hsa-mir-562
hsa-mir-563
hsa-mir-568
hsa-mir-573
hsa-mir-576
hsa-mir-580
hsa-mir-581
hsa-mir-585
hsa-mir-586
hsa-mir-587
hsa-mir-588
hsa-mir-597
hsa-mir-604
hsa-mir-606
hsa-mir-607
hsa-mir-609
hsa-mir-613
hsa-mir-618
hsa-mir-620
hsa-mir-623
hsa-mir-626
hsa-mir-631
hsa-mir-634
hsa-mir-639
hsa-mir-643
hsa-mir-644a
hsa-mir-649
hsa-mir-651
hsa-mir-549a
hsa-mir-1468
hsa-mir-1185-2
hsa-mir-1283-1
hsa-mir-1185-1

130

Sira No
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855

miRNA Adi
hsa-mir-762
hsa-mir-802
hsa-mir-2113
hsa-mir-761
hsa-mir-759
hsa-mir-877
hsa-mir-887
hsa-mir-920
hsa-mir-921
hsa-mir-924
hsa-mir-934
hsa-mir-936
hsa-mir-937
hsa-mir-940
hsa-mir-941-2
hsa-mir-943
hsa-mir-1178
hsa-mir-1182
hsa-mir-1225
hsa-mir-1237
hsa-mir-1238
hsa-mir-1200
hsa-mir-1203
hsa-mir-1204
hsa-mir-1208
hsa-mir-1289-1
hsa-mir-1289-2
hsa-mir-1291
hsa-mir-1294
hsa-mir-1295a
hsa-mir-1304
hsa-mir-1243
hsa-mir-548f-1
hsa-mir-548f-2
hsa-mir-548f-3
hsa-mir-548f-4
hsa-mir-548f-5
hsa-mir-1244-1
hsa-mir-1248
hsa-mir-1251
hsa-mir-1253



Sira No
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896

miRNA Adi

hsa-mir-1257
hsa-mir-1261
hsa-mir-1262
hsa-mir-1263
hsa-mir-1265
hsa-mir-5480
hsa-mir-1267
hsa-mir-1268a
hsa-mir-1269a
hsa-mir-1270
hsa-mir-1272

hsa-mir-548h-1
hsa-mir-548h-2
hsa-mir-548h-3
hsa-mir-548h-4

hsa-mir-1276
hsa-mir-1277
hsa-mir-548i-1
hsa-mir-548i-2
hsa-mir-548i-3
hsa-mir-548i-4
hsa-mir-1278
hsa-mir-1279
hsa-mir-1281
hsa-mir-1282

hsa-mir-1283-2

hsa-mir-1284
hsa-mir-1288
hsa-mir-1292
hsa-mir-1252

hsa-mir-1255b-1
hsa-mir-1255b-2

hsa-mir-664a
hsa-mir-1306
hsa-mir-1307
hsa-mir-1321
hsa-mir-1324
hsa-mir-1470
hsa-mir-1537
hsa-mir-1538
hsa-mir-1539

Sira No
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937

miRNA Adi

hsa-mir-1825
hsa-mir-1910
hsa-mir-1913
hsa-mir-1973
hsa-mir-1976
hsa-mir-2052
hsa-mir-2053
hsa-mir-2054
hsa-mir-2114
hsa-mir-2115
hsa-mir-2116
hsa-mir-2117
hsa-mir-2276
hsa-mir-2277
hsa-mir-2278
hsa-mir-2681
hsa-mir-2682
hsa-mir-2909
hsa-mir-3115

hsa-mir-3116-1
hsa-mir-3116-2

hsa-mir-3117

hsa-mir-3118-1
hsa-mir-3118-2
hsa-mir-3118-3
hsa-mir-3119-1
hsa-mir-3119-2

hsa-mir-3120
hsa-mir-3121
hsa-mir-3122
hsa-mir-3123
hsa-mir-3124
hsa-mir-548s
hsa-mir-3125
hsa-mir-3126
hsa-mir-3127
hsa-mir-3128
hsa-mir-3129
hsa-mir-3131
hsa-mir-3132
hsa-mir-3133
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Sira No
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978

miRNA Adi
hsa-mir-3134
hsa-mir-3135a
hsa-mir-466
hsa-mir-3136
hsa-mir-3137
hsa-mir-3138
hsa-mir-3139
hsa-mir-3140
hsa-mir-548t
hsa-mir-3141
hsa-mir-3142
hsa-mir-3143
hsa-mir-548u
hsa-mir-3144
hsa-mir-3145
hsa-mir-3146
hsa-mir-3147
hsa-mir-548v
hsa-mir-3149
hsa-mir-3150a
hsa-mir-3152
hsa-mir-3153
hsa-mir-3074
hsa-mir-3154
hsa-mir-3155a
hsa-mir-3156-1
hsa-mir-3157
hsa-mir-3158-1
hsa-mir-3158-2
hsa-mir-3159
hsa-mir-3160-1
hsa-mir-3160-2
hsa-mir-3161
hsa-mir-3162
hsa-mir-3164
hsa-mir-3165
hsa-mir-3166
hsa-mir-1260b
hsa-mir-3167
hsa-mir-3168
hsa-mir-3169



Sira No
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019

miRNA Adi
hsa-mir-3170
hsa-mir-3171
hsa-mir-3173
hsa-mir-1193
hsa-mir-3118-4
hsa-mir-3174
hsa-mir-3175
hsa-mir-3176
hsa-mir-3177
hsa-mir-3178
hsa-mir-3180-1
hsa-mir-3180-2
hsa-mir-3180-3
hsa-mir-548w
hsa-mir-3181
hsa-mir-3182
hsa-mir-3183
hsa-mir-3184
hsa-mir-3185
hsa-mir-3065
hsa-mir-3156-2
hsa-mir-3187
hsa-mir-3188
hsa-mir-3189
hsa-mir-3190
hsa-mir-3191
hsa-mir-3192
hsa-mir-3193
hsa-mir-3194
hsa-mir-3195
hsa-mir-3156-3
hsa-mir-548x
hsa-mir-3197
hsa-mir-3198-1
hsa-mir-3199-1
hsa-mir-3199-2
hsa-mir-3200
hsa-mir-3201
hsa-mir-514b
hsa-mir-3202-1
hsa-mir-3202-2

Sira No
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060

miRNA Adi

hsa-mir-1273d
hsa-mir-4295
hsa-mir-4296
hsa-mir-4297
hsa-mir-4293
hsa-mir-4294
hsa-mir-4301
hsa-mir-4299
hsa-mir-4298
hsa-mir-4300
hsa-mir-4304
hsa-mir-4302
hsa-mir-4303
hsa-mir-4305
hsa-mir-4309
hsa-mir-4307
hsa-mir-4308
hsa-mir-4310
hsa-mir-4311
hsa-mir-4312
hsa-mir-4313

hsa-mir-4315-1

hsa-mir-4316
hsa-mir-4314
hsa-mir-4318
hsa-mir-4319
hsa-mir-4320
hsa-mir-4317
hsa-mir-4322
hsa-mir-4321
hsa-mir-4323
hsa-mir-4324
hsa-mir-4256
hsa-mir-4258
hsa-mir-4259
hsa-mir-4260
hsa-mir-4253
hsa-mir-4251
hsa-mir-4254
hsa-mir-4255
hsa-mir-4252

132

Sira No
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101

miRNA Adi

hsa-mir-4325
hsa-mir-4326
hsa-mir-4327
hsa-mir-4261
hsa-mir-4265
hsa-mir-4266
hsa-mir-4267
hsa-mir-4262
hsa-mir-4268
hsa-mir-4269
hsa-mir-4263
hsa-mir-4264
hsa-mir-4270
hsa-mir-4271
hsa-mir-4272
hsa-mir-4273
hsa-mir-4276
hsa-mir-4275
hsa-mir-4274
hsa-mir-4281
hsa-mir-4277
hsa-mir-4279
hsa-mir-4278
hsa-mir-4280
hsa-mir-4282
hsa-mir-4285

hsa-mir-4283-1

hsa-mir-4284
hsa-mir-4286
hsa-mir-4287
hsa-mir-4288
hsa-mir-4292
hsa-mir-4289
hsa-mir-4290
hsa-mir-4291
hsa-mir-4329
hsa-mir-4330
hsa-mir-4328

hsa-mir-1184-2
hsa-mir-1184-3
hsa-mir-1244-2



Sira No
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142

miRNA Adi
hsa-mir-1244-3
hsa-mir-1972-2
hsa-mir-1302-9
hsa-mir-1302-10
hsa-mir-1302-11
hsa-mir-4283-2
hsa-mir-4315-2
hsa-mir-3605
hsa-mir-3606
hsa-mir-3607
hsa-mir-3609
hsa-mir-3610
hsa-mir-3611
hsa-mir-3612
hsa-mir-3613
hsa-mir-3614
hsa-mir-3615
hsa-mir-3616
hsa-mir-3617
hsa-mir-3618
hsa-mir-3619
hsa-mir-23c
hsa-mir-3620
hsa-mir-3621
hsa-mir-3622a
hsa-mir-3622b
hsa-mir-3646
hsa-mir-3648-1
hsa-mir-3649
hsa-mir-3650
hsa-mir-3651
hsa-mir-3652
hsa-mir-3653
hsa-mir-3654
hsa-mir-3655
hsa-mir-3656
hsa-mir-3657
hsa-mir-3658
hsa-mir-1273e
hsa-mir-3659
hsa-mir-3660

Sira No
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183

miRNA Adi
hsa-mir-3661
hsa-mir-3662
hsa-mir-3663
hsa-mir-3664
hsa-mir-3665
hsa-mir-3666
hsa-mir-3667
hsa-mir-3668
hsa-mir-3670-1
hsa-mir-3671
hsa-mir-3672
hsa-mir-3674
hsa-mir-3675
hsa-mir-3677
hsa-mir-3678
hsa-mir-3679
hsa-mir-3680-1
hsa-mir-3681
hsa-mir-3682
hsa-mir-3683
hsa-mir-3684
hsa-mir-3685
hsa-mir-3686
hsa-mir-3687-1
hsa-mir-3688-1
hsa-mir-3689a
hsa-mir-3690-1
hsa-mir-3691
hsa-mir-3692
hsa-mir-3713
hsa-mir-3714
hsa-mir-3180-4
hsa-mir-3180-5
hsa-mir-3907
hsa-mir-3689b
hsa-mir-3908
hsa-mir-3909
hsa-mir-3910-1
hsa-mir-3911
hsa-mir-3912
hsa-mir-3913-1
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Sira No
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224

miRNA Adi
hsa-mir-3913-2
hsa-mir-3914-1
hsa-mir-3915
hsa-mir-3914-2
hsa-mir-3916
hsa-mir-3917
hsa-mir-3918
hsa-mir-3919
hsa-mir-3150b
hsa-mir-3920
hsa-mir-3921
hsa-mir-3922
hsa-mir-3923
hsa-mir-3910-2
hsa-mir-3924
hsa-mir-3925
hsa-mir-3926-1
hsa-mir-3927
hsa-mir-676
hsa-mir-3926-2
hsa-mir-3928
hsa-mir-3929
hsa-mir-3934
hsa-mir-3935
hsa-mir-3936
hsa-mir-3937
hsa-mir-3938
hsa-mir-548y
hsa-mir-3939
hsa-mir-3941
hsa-mir-3942
hsa-mir-3943
hsa-mir-3944
hsa-mir-3945
hsa-mir-374c
hsa-mir-548z
hsa-mir-548aa-1
hsa-mir-548aa-2
hsa-mir-5480-2
hsa-mir-1254-2
hsa-mir-1268b



Sira No
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265

miRNA Adi
hsa-mir-548h-5
hsa-mir-548ab
hsa-mir-4417
hsa-mir-4418
hsa-mir-4419a
hsa-mir-4420
hsa-mir-4421
hsa-mir-4422
hsa-mir-4423
hsa-mir-548ac
hsa-mir-4424
hsa-mir-4425
hsa-mir-4426
hsa-mir-4427
hsa-mir-4428
hsa-mir-4429
hsa-mir-4430
hsa-mir-548ad
hsa-mir-4431
hsa-mir-4432
hsa-mir-4433a
hsa-mir-4434
hsa-mir-4435-1
hsa-mir-4436a
hsa-mir-4435-2
hsa-mir-4437
hsa-mir-548ae-1
hsa-mir-548ae-2
hsa-mir-4438
hsa-mir-4439
hsa-mir-4440
hsa-mir-4441
hsa-mir-4442
hsa-mir-4443
hsa-mir-4444-1
hsa-mir-4445
hsa-mir-4446
hsa-mir-4447
hsa-mir-4448
hsa-mir-4449
hsa-mir-548ag-1

Sira No
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306

miRNA Adi
hsa-mir-548ag-2
hsa-mir-4450
hsa-mir-548ah
hsa-mir-4451
hsa-mir-4452
hsa-mir-4453
hsa-mir-4454
hsa-mir-4455
hsa-mir-4456
hsa-mir-4457
hsa-mir-4458
hsa-mir-4459
hsa-mir-4460
hsa-mir-4461
hsa-mir-3135b
hsa-mir-4462
hsa-mir-4463
hsa-mir-4464
hsa-mir-548ai
hsa-mir-548aj-1
hsa-mir-548aj-2
hsa-mir-4465
hsa-mir-4466
hsa-mir-4467
hsa-mir-4468
hsa-mir-4469
hsa-mir-4470
hsa-mir-4471
hsa-mir-4472-1
hsa-mir-4472-2
hsa-mir-4473
hsa-mir-4474
hsa-mir-4475
hsa-mir-4476
hsa-mir-4477a
hsa-mir-4477b
hsa-mir-4478
hsa-mir-3689c
hsa-mir-548x-2
hsa-mir-3689d-1
hsa-mir-3689d-2

134

Sira No
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347

miRNA Adi
hsa-mir-3689e
hsa-mir-3689f
hsa-mir-4479
hsa-mir-3155b
hsa-mir-548ak
hsa-mir-4480
hsa-mir-4481
hsa-mir-4482
hsa-mir-4483
hsa-mir-4484
hsa-mir-4485
hsa-mir-4486
hsa-mir-4487
hsa-mir-4488
hsa-mir-4489
hsa-mir-548al
hsa-mir-4490
hsa-mir-4491
hsa-mir-4492
hsa-mir-4493
hsa-mir-4494
hsa-mir-4495
hsa-mir-4496
hsa-mir-4497
hsa-mir-4498
hsa-mir-4419b
hsa-mir-4499
hsa-mir-4500
hsa-mir-4501
hsa-mir-4502
hsa-mir-4503
hsa-mir-4504
hsa-mir-4505
hsa-mir-4506
hsa-mir-2392
hsa-mir-4507
hsa-mir-4508
hsa-mir-4509-1
hsa-mir-4509-2
hsa-mir-4509-3
hsa-mir-4510



Sira No
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388

miRNA Adi

hsa-mir-4511
hsa-mir-4512
hsa-mir-4513
hsa-mir-4514
hsa-mir-4515
hsa-mir-4516
hsa-mir-4517
hsa-mir-4518
hsa-mir-4519

hsa-mir-4520-1

hsa-mir-4521
hsa-mir-1269b
hsa-mir-4522
hsa-mir-4523
hsa-mir-4524a
hsa-mir-4525
hsa-mir-4526
hsa-mir-4527
hsa-mir-4528
hsa-mir-4529
hsa-mir-4530
hsa-mir-4531
hsa-mir-4532
hsa-mir-4533
hsa-mir-4534
hsa-mir-4535

hsa-mir-548am

hsa-mir-1587

hsa-mir-4536-1

hsa-mir-548an
hsa-mir-4537
hsa-mir-4538
hsa-mir-4539
hsa-mir-4540
hsa-mir-3972
hsa-mir-3973
hsa-mir-3974
hsa-mir-3975
hsa-mir-3976
hsa-mir-3977
hsa-mir-3978

Sira No
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429

miRNA Adi
hsa-mir-4632
hsa-mir-4633
hsa-mir-4634
hsa-mir-4635
hsa-mir-4636
hsa-mir-4637
hsa-mir-4638
hsa-mir-4639
hsa-mir-4640
hsa-mir-4641
hsa-mir-4642
hsa-mir-4643
hsa-mir-4644
hsa-mir-4645
hsa-mir-4646
hsa-mir-4647
hsa-mir-4648
hsa-mir-4649
hsa-mir-4650-1
hsa-mir-4650-2
hsa-mir-4651
hsa-mir-4652
hsa-mir-4653
hsa-mir-4654
hsa-mir-4655
hsa-mir-4656
hsa-mir-4657
hsa-mir-4658
hsa-mir-4659a
hsa-mir-4660
hsa-mir-4661
hsa-mir-4662a
hsa-mir-4659b
hsa-mir-4663
hsa-mir-4662b
hsa-mir-4664
hsa-mir-4665
hsa-mir-4666a
hsa-mir-4667
hsa-mir-4668
hsa-mir-219b
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Sira No
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470

miRNA Adi

hsa-mir-4669
hsa-mir-4670
hsa-mir-4671
hsa-mir-4672
hsa-mir-4673
hsa-mir-4674
hsa-mir-4675
hsa-mir-4676
hsa-mir-4677
hsa-mir-4678

hsa-mir-4679-1
hsa-mir-4679-2

hsa-mir-4680
hsa-mir-4681
hsa-mir-4682
hsa-mir-4683
hsa-mir-4684
hsa-mir-4685
hsa-mir-4686
hsa-mir-4687
hsa-mir-1343
hsa-mir-4688
hsa-mir-4689
hsa-mir-4690
hsa-mir-4691
hsa-mir-4692
hsa-mir-4693
hsa-mir-4694
hsa-mir-4695
hsa-mir-4696
hsa-mir-4697
hsa-mir-4698
hsa-mir-4699
hsa-mir-4700
hsa-mir-4701

hsa-mir-3198-2

hsa-mir-4703
hsa-mir-4704
hsa-mir-4705
hsa-mir-4706
hsa-mir-4707



Sira No
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511

miRNA Adi

hsa-mir-4708
hsa-mir-4709
hsa-mir-203b
hsa-mir-4710
hsa-mir-4711
hsa-mir-4712
hsa-mir-4713
hsa-mir-4714
hsa-mir-4715
hsa-mir-4716
hsa-mir-3529
hsa-mir-4717
hsa-mir-4718
hsa-mir-4719
hsa-mir-4720
hsa-mir-4721
hsa-mir-4722

hsa-mir-4520-2

hsa-mir-4723
hsa-mir-4724
hsa-mir-4725
hsa-mir-4726
hsa-mir-4727
hsa-mir-4728
hsa-mir-4729
hsa-mir-4730
hsa-mir-4731
hsa-mir-4732
hsa-mir-4733
hsa-mir-4734
hsa-mir-4735
hsa-mir-4736
hsa-mir-4737
hsa-mir-3064
hsa-mir-4738
hsa-mir-4739
hsa-mir-4740
hsa-mir-4741
hsa-mir-4742
hsa-mir-4743
hsa-mir-4744

Sira No
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552

miRNA Adi

hsa-mir-3591
hsa-mir-4745
hsa-mir-4746
hsa-mir-4747
hsa-mir-4748
hsa-mir-4749
hsa-mir-4750
hsa-mir-4751
hsa-mir-4752
hsa-mir-4753
hsa-mir-371b
hsa-mir-4754
hsa-mir-4755
hsa-mir-4756
hsa-mir-4757
hsa-mir-4758
hsa-mir-4759
hsa-mir-4760
hsa-mir-4761
hsa-mir-4762
hsa-mir-4763
hsa-mir-4764
hsa-mir-4765
hsa-mir-4766
hsa-mir-4767
hsa-mir-4768
hsa-mir-4769
hsa-mir-4770

hsa-mir-4771-1
hsa-mir-4771-2

hsa-mir-4772

hsa-mir-4773-1
hsa-mir-4773-2

hsa-mir-4774
hsa-mir-4775

hsa-mir-4776-1
hsa-mir-4776-2

hsa-mir-4777
hsa-mir-4778
hsa-mir-4779
hsa-mir-4780
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Sira No
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593

miRNA Adi

hsa-mir-4436b-1

hsa-mir-4781
hsa-mir-4782
hsa-mir-4783
hsa-mir-4784
hsa-mir-4785
hsa-mir-2467
hsa-mir-4786
hsa-mir-4787
hsa-mir-4788
hsa-mir-4789
hsa-mir-4790
hsa-mir-4791
hsa-mir-4793
hsa-mir-4794
hsa-mir-4795
hsa-mir-4796
hsa-mir-4797
hsa-mir-4798
hsa-mir-4799
hsa-mir-3688-2
hsa-mir-4800
hsa-mir-4801
hsa-mir-4802
hsa-mir-4803
hsa-mir-4804
hsa-mir-4999
hsa-mir-5000
hsa-mir-5001
hsa-mir-5002
hsa-mir-5003
hsa-mir-5004
hsa-mir-548ao0
hsa-mir-5006
hsa-mir-5007
hsa-mir-548ap
hsa-mir-5008
hsa-mir-5009
hsa-mir-5010
hsa-mir-5011
hsa-mir-5047



Sira No
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634

miRNA Adi
hsa-mir-5087
hsa-mir-5088
hsa-mir-5089
hsa-mir-5090
hsa-mir-5091
hsa-mir-5092
hsa-mir-5093
hsa-mir-5094
hsa-mir-5095
hsa-mir-1273f
hsa-mir-1273g
hsa-mir-5096
hsa-mir-5186
hsa-mir-5187
hsa-mir-5188
hsa-mir-5189
hsa-mir-5190
hsa-mir-5191
hsa-mir-5192
hsa-mir-5193
hsa-mir-5194
hsa-mir-5195
hsa-mir-5196
hsa-mir-5197
hsa-mir-4436b-2
hsa-mir-4444-2
hsa-mir-3670-2
hsa-mir-3680-2
hsa-mir-4524b
hsa-mir-5571
hsa-mir-5100
hsa-mir-5572
hsa-mir-548aq
hsa-mir-548ar
hsa-mir-548as
hsa-mir-5579
hsa-mir-664b
hsa-mir-5580
hsa-mir-5581
hsa-mir-548at
hsa-mir-5582

Sira No
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675

miRNA Adi
hsa-mir-5583-1
hsa-mir-5583-2
hsa-mir-5584
hsa-mir-5585
hsa-mir-5586
hsa-mir-5587
hsa-mir-548au
hsa-mir-1295b
hsa-mir-5588
hsa-mir-5589
hsa-mir-4536-2
hsa-mir-5590
hsa-mir-5591
hsa-mir-548av
hsa-mir-5680
hsa-mir-5681a
hsa-mir-5682
hsa-mir-548aw
hsa-mir-5683
hsa-mir-5684
hsa-mir-548ax
hsa-mir-5685
hsa-mir-5692c-1
hsa-mir-5692c-2
hsa-mir-5687
hsa-mir-5688
hsa-mir-5681b
hsa-mir-5689
hsa-mir-5690
hsa-mir-5691
hsa-mir-5692a-1
hsa-mir-5692a-2
hsa-mir-4666b
hsa-mir-5693
hsa-mir-5694
hsa-mir-5695
hsa-mir-5696
hsa-mir-5697
hsa-mir-5698
hsa-mir-5699
hsa-mir-5700
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Sira No
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716

miRNA Adi
hsa-mir-5701-1
hsa-mir-5702
hsa-mir-5703
hsa-mir-5692b
hsa-mir-5704
hsa-mir-5705
hsa-mir-5706
hsa-mir-5707
hsa-mir-5708
hsa-mir-5739
hsa-mir-5701-2
hsa-mir-5787
hsa-mir-1199
hsa-mir-6068
hsa-mir-6069
hsa-mir-6070
hsa-mir-6071
hsa-mir-6072
hsa-mir-6073
hsa-mir-6074
hsa-mir-6075
hsa-mir-6076
hsa-mir-6077
hsa-mir-6078
hsa-mir-6079
hsa-mir-6080
hsa-mir-6081
hsa-mir-6082
hsa-mir-6083
hsa-mir-6084
hsa-mir-6085
hsa-mir-6086
hsa-mir-6087
hsa-mir-6088
hsa-mir-6089-1
hsa-mir-6090
hsa-mir-6124
hsa-mir-6125
hsa-mir-6126
hsa-mir-6127
hsa-mir-6128



Sira No
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757

miRNA Adi

hsa-mir-378;j
hsa-mir-6129
hsa-mir-6130
hsa-mir-6131
hsa-mir-6132
hsa-mir-6133
hsa-mir-6134
hsa-mir-6165
hsa-mir-6499
hsa-mir-548ay
hsa-mir-6500
hsa-mir-548az
hsa-mir-6501
hsa-mir-6502
hsa-mir-6503
hsa-mir-6504
hsa-mir-6505
hsa-mir-6506
hsa-mir-6507
hsa-mir-6508
hsa-mir-6509
hsa-mir-6510

hsa-mir-6511a-1

hsa-mir-6512
hsa-mir-6513
hsa-mir-6514
hsa-mir-6515
hsa-mir-6715a
hsa-mir-6715b
hsa-mir-6716
hsa-mir-6717

hsa-mir-6511b-1

hsa-mir-6718
hsa-mir-6719
hsa-mir-6720
hsa-mir-6721
hsa-mir-6722
hsa-mir-6723

hsa-mir-6724-1

hsa-mir-892c
hsa-mir-6726

Sira No
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798

miRNA Adi

hsa-mir-6727
hsa-mir-6728
hsa-mir-6729
hsa-mir-6730
hsa-mir-6731
hsa-mir-6732
hsa-mir-6733
hsa-mir-6734
hsa-mir-6735
hsa-mir-6736
hsa-mir-6737
hsa-mir-6738
hsa-mir-6739
hsa-mir-6740
hsa-mir-6741
hsa-mir-6742
hsa-mir-6743
hsa-mir-6744
hsa-mir-6745
hsa-mir-6746
hsa-mir-6747
hsa-mir-6748
hsa-mir-6749
hsa-mir-6750
hsa-mir-6751
hsa-mir-6752
hsa-mir-6753
hsa-mir-6754
hsa-mir-6755
hsa-mir-6756
hsa-mir-6757
hsa-mir-6758
hsa-mir-6759
hsa-mir-6760
hsa-mir-6761
hsa-mir-6762
hsa-mir-6763
hsa-mir-6764
hsa-mir-6765
hsa-mir-6766
hsa-mir-6767
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Sira No
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839

miRNA Adi

hsa-mir-6768
hsa-mir-6769a

hsa-mir-6770-1

hsa-mir-6771
hsa-mir-6772
hsa-mir-6773
hsa-mir-6774
hsa-mir-6775
hsa-mir-6776
hsa-mir-6777
hsa-mir-6778
hsa-mir-6779
hsa-mir-6780a
hsa-mir-6781
hsa-mir-6782
hsa-mir-6783
hsa-mir-6784
hsa-mir-6785
hsa-mir-6786
hsa-mir-6787
hsa-mir-6788
hsa-mir-6789
hsa-mir-6790
hsa-mir-6791
hsa-mir-6792
hsa-mir-6793
hsa-mir-6794
hsa-mir-6795
hsa-mir-6796
hsa-mir-6797
hsa-mir-6798
hsa-mir-6799
hsa-mir-6800
hsa-mir-6801
hsa-mir-6802
hsa-mir-6803
hsa-mir-6804
hsa-mir-6805
hsa-mir-6806
hsa-mir-6807
hsa-mir-6808



Sira No
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880

miRNA Adi

hsa-mir-6809
hsa-mir-6810
hsa-mir-6811
hsa-mir-6812
hsa-mir-6813
hsa-mir-6814
hsa-mir-6815
hsa-mir-6816
hsa-mir-6817
hsa-mir-6818
hsa-mir-6819
hsa-mir-6820
hsa-mir-6821
hsa-mir-6822
hsa-mir-6823
hsa-mir-6824
hsa-mir-6825
hsa-mir-6826
hsa-mir-6827
hsa-mir-6828
hsa-mir-6829
hsa-mir-6830
hsa-mir-6831
hsa-mir-6832
hsa-mir-6833
hsa-mir-6834
hsa-mir-6835
hsa-mir-6780b
hsa-mir-6836
hsa-mir-6837
hsa-mir-6838
hsa-mir-6839
hsa-mir-6840
hsa-mir-6841
hsa-mir-6842
hsa-mir-6843
hsa-mir-6844
hsa-mir-6845
hsa-mir-6846
hsa-mir-6847
hsa-mir-6848

Sira No
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921

miRNA Adi

hsa-mir-6849
hsa-mir-6850
hsa-mir-6851
hsa-mir-6852
hsa-mir-6853
hsa-mir-6854
hsa-mir-6855
hsa-mir-6856
hsa-mir-6857
hsa-mir-6858

hsa-mir-6859-1

hsa-mir-6769b
hsa-mir-6860
hsa-mir-6861

hsa-mir-6862-1

hsa-mir-6863
hsa-mir-6864
hsa-mir-6865
hsa-mir-6866
hsa-mir-6867
hsa-mir-6868
hsa-mir-6869
hsa-mir-6870
hsa-mir-6871
hsa-mir-6872
hsa-mir-6873
hsa-mir-6874
hsa-mir-6875
hsa-mir-6876
hsa-mir-6877
hsa-mir-6878
hsa-mir-6879
hsa-mir-6880
hsa-mir-6881
hsa-mir-6882
hsa-mir-6883
hsa-mir-6884
hsa-mir-6885
hsa-mir-6886
hsa-mir-6887
hsa-mir-6888
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Sira No
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962

miRNA Adi
hsa-mir-6889
hsa-mir-6890
hsa-mir-6891
hsa-mir-6892
hsa-mir-6893
hsa-mir-6894
hsa-mir-6895
hsa-mir-7106
hsa-mir-7107
hsa-mir-7108
hsa-mir-7109
hsa-mir-7110
hsa-mir-7111
hsa-mir-7112
hsa-mir-7113
hsa-mir-7114
hsa-mir-6511b-2
hsa-mir-3690-2
hsa-mir-6089-2
hsa-mir-6511a-2
hsa-mir-6511a-3
hsa-mir-6511a-4
hsa-mir-7150
hsa-mir-7151
hsa-mir-7152
hsa-mir-7153
hsa-mir-7154
hsa-mir-7155
hsa-mir-7156
hsa-mir-7157
hsa-mir-7158
hsa-mir-7161
hsa-mir-7159
hsa-mir-7160
hsa-mir-486-2
hsa-mir-7162
hsa-mir-7515
hsa-mir-7641-1
hsa-mir-7641-2
hsa-mir-7702
hsa-mir-7703



Sira No miRNA Adi Sira No miRNA Adi Sira No miRNA Adi

1963 hsa-mir-7704 2004 hsa-mir-8065 2045 hsa-mir-6724-3
1964 hsa-mir-7705 2005 hsa-mir-8066 2046 hsa-mir-6724-4
1965 hsa-mir-7706 2006 hsa-mir-8067 2047 hsa-mir-8069-2
1966 hsa-mir-7843 2007 hsa-mir-8068 2048 hsa-mir-941-5
1967 hsa-mir-4433b 2008 hsa-mir-8069-1 2049 hsa-mir-6859-4
1968 hsa-mir-1273h 2009 hsa-mir-8070 2050 hsa-mir-5701-3
1969 hsa-mir-6516 2010 hsa-mir-8071-1 2051 hsa-mir-512-3p
1970 hsa-mir-7844 2011 hsa-mir-8072 2052 hsa-mir-151-5p
1971 hsa-mir-7845 2012 hsa-mir-8073 2053 hsa-mir-342-5p
1972 hsa-mir-7846 2013 hsa-mir-8074 2054 hsa-mir-485-5p
1973 hsa-mir-7847 2014 hsa-mir-8075 2055 hsa-mir-490-5p
1974 hsa-mir-7848 2015 hsa-mir-8076 2056 hsa-mir-519b-5p
1975 hsa-mir-7849 2016 hsa-mir-8077 2057 hsa-mir-644
1976 hsa-mir-7850 2017 hsa-mir-8078 2058 hsa-mir-885-3p
1977 hsa-mir-7851 2018 hsa-mir-8079 2059 hsa-mir-509-3p
1978 hsa-mir-7852 2019 hsa-mir-8080 2060 hsa-mir-542-3p
1979 hsa-mir-7853 2020 hsa-mir-8081 2061 hsa-mir-219-1-3p
1980 hsa-mir-7854 2021 hsa-mir-8082 2062 hsa-mir-491-3p
1981 hsa-mir-7855 2022 hsa-mir-8083 2063 hsa-mir-499-3p
1982 hsa-mir-7856 2023 hsa-mir-8084 2064 hsa-mir-654-3p
1983 hsa-mir-548ba 2024 hsa-mir-8085 2065 hsa-mir-299-3p
1984 hsa-mir-7973-1 2025 hsa-mir-8086 2066 hsa-mir-518a-5p
1985 hsa-mir-7973-2 2026 hsa-mir-8087 2067 hsa-mir-127-5p
1986 hsa-mir-7974 2027 hsa-mir-8088 2068 hsa-mir-129-3p
1987 hsa-mir-7975 2028 hsa-mir-8089 2069 hsa-mir-483-5p
1988 hsa-mir-7976 2029 hsa-mir-6862-2 2070 hsa-mir-220c
1989 hsa-mir-7977 2030 hsa-mir-8071-2 2071 hsa-mir-330-5p
1990 hsa-mir-7978 2031 hsa-mir-6770-2 2072 hsa-mir-515-3p
1991 hsa-mir-8052 2032 hsa-mir-6770-3 2073 hsa-mir-876-5p
1992 hsa-mir-8053 2033 hsa-mir-6859-2 2074 hsa-mir-146b-3p
1993 hsa-mir-8054 2034 hsa-mir-6859-3 2075 hsa-mir-512-5p
1994 hsa-mir-8055 2035 hsa-mir-8485 2076 hsa-mir-769-5p
1995 hsa-mir-8056 2036 hsa-mir-9500 2077 hsa-mir-520c-5p
1996 hsa-mir-8057 2037 hsa-mir-548bb 2078 hsa-mir-199b-3p
1997 hsa-mir-8058 2038 hsa-mir-3179-4 2079 hsa-mir-34c-3p
1998 hsa-mir-8059 2039 hsa-mir-1244-4 2080 hsa-mir-515-5p
1999 hsa-mir-8060 2040 hsa-mir-3648-2 2081 hsa-mir-767-3p
2000 hsa-mir-8061 2041 hsa-mir-3670-3 2082 hsa-mir-450b-3p
2001 hsa-mir-8062 2042 hsa-mir-3670-4 2083 hsa-mir-876-3p
2002 hsa-mir-8063 2043 hsa-mir-3687-2 2084 hsa-mir-337-5p
2003 hsa-mir-8064 2044 hsa-mir-6724-2 2085 hsa-mir-582-3p
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Sira No
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109

miRNA Adi
hsa-mir-361-3p
hsa-mir-509-3-5p
hsa-mir-509-5p
hsa-mir-548b-5p
hsa-mir-520c-3p
hsa-mir-296-5p
hsa-mir-34c-5p
hsa-mir-330-3p
hsa-mir-125a-5p
hsa-mir-146b-5p
hsa-mir-127-3p
hsa-mir-193a-3p
hsa-mir-129-5p
hsa-mir-615-5p
hsa-mir-491-5p
hsa-mir-516a-5p
hsa-mir-140-5p
hsa-mir-338-5p
hsa-mir-199a-3p
hsa-mir-499-5p
hsa-mir-199a-5p
hsa-mir-582-5p
hsa-mir-885-5p
hsa-mir-28-5p

Sira No
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133

miRNA Adi
hsa-mir-299-5p
hsa-mir-423-3p
hsa-mir-519b-3p
hsa-mir-520a-3p
hsa-mir-361-5p
hsa-mir-519c¢c-3p
hsa-mir-324-3p
hsa-mir-331-3p
hsa-mir-548d-3p
hsa-mir-485-3p
hsa-mir-1285
hsa-mir-324-5p
hsa-mir-188-5p
hsa-mir-532-5p
hsa-mir-409-3p
hsa-mir-17-92
hsa-mir-483-3p
hsa-mir-590-5p
hsa-mir-193a-5p
hsa-mir-199b-5p
hsa-mir-219-5p
hsa-mir-486-5p
hsa-mir-338-3p
hsa-mir-502-5p
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Sira No
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157

miRNA Adi

hsa-mir-513a-5p
hsa-mir-92-1
hsa-mir-1826
hsa-mir-125b-2*
hsa-mir-150*
hsa-mir-103a
hsa-mir-1228*
hsa-mir-130b*
hsa-mir-181a-2*
hsa-mir-196a*
hsa-mir-221*
hsa-mir-340*
hsa-mir-616*
hsa-mir-30e*
hsa-mir-126*
hsa-mir-625*
hsa-mir-187*
hsa-mir-106a*
hsa-mir-1233
hsa-mir-122*
hsa-mir-122a
hsa-mir-1269
hsa-mir-27a*
hsa-mir-1244



EK-2: Caligma Kapsaminda Derlenen miRNA Kiime Listesi

Kategori Kiime miRNA Listesi
hsa-let-7a, hsa-let-7b, hsa-let-7d, hsa-let-7f, hsa-mir-100, hsa-mir-
Cluster hsa-let-7a cluster 125p
Cluster hsa-let-7c cluster hsa-let-7c, hsa-mir-99a
Cluster hsa-let-7e cluster hsa-let-7e, hsa-mir-125a, hsa-mir-99b
Cluster hsa-let-7f cluster hsa-let-7f, hsa-mir-98
Cluster hsa-let-7g cluster hsa-let-7g, hsa-mir-135a
Cluster hsa-mir-1 cluster hsa-mir-1, hsa-mir-133a
Cluster hsa-mir-103 cluster hsa-mir-103
Cluster hsa-mir-105 cluster hsa-mir-105, hsa-mir-767
. hsa-mir-106a, hsa-mir-18b, hsa-mir-19b, hsa-mir-20b, hsa-mir-
Cluster hsa-mir-106a cluster .
363, hsa-mir-92a
Cluster hsa-mir-106b cluster hsa-mir-106b, hsa-mir-25, hsa-mir-93
Cluster hsa-mir-1179 cluster hsa-mir-1179, hsa-mir-7
hsa-mir-1185, hsa-mir-1197, hsa-mir-134, hsa-mir-154, hsa-mir-
299, hsa-mir-300, hsa-mir-323, hsa-mir-329, hsa-mir-369, hsa-
mir-376a, hsa-mir-376b, hsa-mir-376c, hsa-mir-377, hsa-mir-379,
Cluster hsa-mir-1185 cluster hsa-mir-380, hsa-mir-381, hsa-mir-382, hsa-mir-409, hsa-mir-410,
hsa-mir-411, hsa-mir-412, hsa-mir-453, hsa-mir-485, hsa-mir-
487a, hsa-mir-487b, hsa-mir-494, hsa-mir-495, hsa-mir-496, hsa-
mir-539, hsa-mir-541, hsa-mir-543, hsa-mir-544, hsa-mir-654,
hsa-mir-655, hsa-mir-656, hsa-mir-668, hsa-mir-758, hsa-mir-889
Cluster hsa-mir-1205 cluster hsa-mir-1205, hsa-mir-1206, hsa-mir-1207
Cluster hsa-mir-1234 cluster hsa-mir-1234, hsa-mir-939
Cluster hsa-mir-1250 cluster hsa-mir-1250, hsa-mir-338, hsa-mir-657
Cluster hsa-mir-1264 cluster hsa-mir-1264, hsa-mir-1912, hsa-mir-764
. hsa-mir-127, hsa-mir-136, hsa-mir-337, hsa-mir-370, hsa-mir-431,
Cluster hsa-mir-127 cluster hsa-mir-432, hsa-mir-433, hsa-mir-493, hsa-mir-665, hsa-mir-770
hsa-mir-1283, hsa-mir-1323, hsa-mir-371, hsa-mir-372, hsa-mir-
373, hsa-mir-498, hsa-mir-512, hsa-mir-515, hsa-mir-516a, hsa-
mir-516b, hsa-mir-517a, hsa-mir-517b, hsa-mir-517c, hsa-mir-
518a, hsa-mir-518b, hsa-mir-518c, hsa-mir-518d, hsa-mir-518e,
Cluster hsa-mir-1283 cluster hsa-mir-518f, hsa-mir-519a, hsa-mir-519b, hsa-mir-519c¢, hsa-mir-
519d, hsa-mir-519e, hsa-mir-520a, hsa-mir-520b, hsa-mir-520c,
hsa-mir-520d, hsa-mir-520e, hsa-mir-520f, hsa-mir-520g, hsa-mir-
520h, hsa-mir-521, hsa-mir-522, hsa-mir-523, hsa-mir-524, hsa-
mir-525, hsa-mir-526a, hsa-mir-526b, hsa-mir-527
Cluster hsa-mir-129 cluster hsa-mir-129, hsa-mir-670
Cluster hsa-mir-1298 cluster hsa-mir-1298, hsa-mir-1911
Cluster hsa-mir-1302 cluster hsa-mir-1302, hsa-mir-645
Cluster hsa-mir-130b cluster hsa-mir-130b, hsa-mir-301b
Cluster hsa-mir-132 cluster hsa-mir-132, hsa-mir-212
Cluster hsa-mir-133b cluster hsa-mir-133b, hsa-mir-206
Cluster hsa-mir-141 cluster hsa-mir-141, hsa-mir-200c
Cluster hsa-mir-143 cluster hsa-mir-143, hsa-mir-145
Cluster hsa-mir-144 cluster hsa-mir-144, hsa-mir-451
Cluster hsa-mir-15a cluster hsa-mir-15a, hsa-mir-16
. hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-20a,
Cluster hsa-mir-17 cluster h
hsa-mir-92a
Cluster hsa-mir-181a cluster hsa-mir-181a, hsa-mir-181b
Cluster hsa-mir-181c cluster gig-mlr-lslc, hsa-mir-181d, hsa-mir-23a, hsa-mir-24, hsa-mir-
Cluster hsa-mir-182 cluster hsa-mir-182, hsa-mir-183, hsa-mir-96
. hsa-mir-188, hsa-mir-362, hsa-mir-500, hsa-mir-501, hsa-mir-502,
Cluster hsa-mir-188 cluster h .
hsa-mir-532, hsa-mir-660
Cluster hsa-mir-1908 cluster hsa-mir-1908, hsa-mir-611
Cluster hsa-mir-191 cluster hsa-mir-191, hsa-mir-425
Cluster hsa-mir-1914 cluster hsa-mir-1914, hsa-mir-647, hsa-mir-941
Cluster hsa-mir-192 cluster hsa-mir-192, hsa-mir-194
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Cluster hsa-mir-193a cluster hsa-mir-193a, hsa-mir-365

Cluster hsa-mir-193b cluster hsa-mir-193b, hsa-mir-365

Cluster hsa-mir-194 cluster hsa-mir-194, hsa-mir-215

Cluster hsa-mir-195 cluster hsa-mir-195, hsa-mir-497

Cluster hsa-mir-196a cluster hsa-mir-196a, hsa-mir-615

Cluster hsa-mir-1974 cluster hsa-mir-1974, hsa-mir-1977, hsa-mir-1978

Cluster hsa-mir-1979 cluster hsa-mir-1979, hsa-mir-578

Cluster hsa-mir-199a cluster hsa-mir-199a, hsa-mir-214

Cluster hsa-mir-200a cluster hsa-mir-200a, hsa-mir-200b, hsa-mir-429

Cluster hsa-mir-208a cluster hsa-mir-208a, hsa-mir-208b

Cluster hsa-mir-216a cluster hsa-mir-216a, hsa-mir-216b, hsa-mir-217

Cluster hsa-mir-221 cluster hsa-mir-221, hsa-mir-222

Cluster hsa-mir-224 cluster hsa-mir-224, hsa-mir-452

Cluster hsa-mir-23b cluster hsa-mir-23b, hsa-mir-24, hsa-mir-27b

Cluster hsa-mir-296 cluster hsa-mir-296, hsa-mir-298

Cluster hsa-mir-29a cluster hsa-mir-29a, hsa-mir-29b

Cluster hsa-mir-29b cluster hsa-mir-29b, hsa-mir-29c

Cluster hsa-mir-301a cluster hsa-mir-301a, hsa-mir-454

Cluster hsa-mir-302a cluster hs_a-mir-302a, hsa-mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-
mir-367

Cluster hsa-mir-30a cluster hsa-mir-30a, hsa-mir-30c

Cluster hsa-mir-30b cluster hsa-mir-30b, hsa-mir-30d

Cluster hsa-mir-30c cluster hsa-mir-30c, hsa-mir-30e

Cluster hsa-mir-330 cluster hsa-mir-330, hsa-mir-642

Cluster hsa-mir-34b cluster hsa-mir-34b, hsa-mir-34c

Cluster hsa-mir-374a cluster hsa-mir-374a, hsa-mir-545

Cluster hsa-mir-374b cluster hsa-mir-374b, hsa-mir-421

Cluster hsa-mir-424 cluster gzg—mir—424, hsa-mir-450a, hsa-mir-450b, hsa-mir-503, hsa-mir-

Cluster hsa-mir-449a cluster hsa-mir-449a, hsa-mir-449b, hsa-mir-449c

Cluster hsa-mir-489 cluster hsa-mir-489, hsa-mir-653

Cluster hsa-mir-506 cluster hsa-mir-506, hsa-mir-507, hsa-mir-508, hsa-mir-509, hsa-mir-510,
hsa-mir-513a, hsa-mir-513b, hsa-mir-513c, hsa-mir-514

Cluster hsa-mir-599 cluster hsa-mir-599, hsa-mir-875

Cluster hsa-mir-658 cluster hsa-mir-658, hsa-mir-659

Cluster hsa-mir-873 cluster hsa-mir-873, hsa-mir-876

Family let-7 family hsa-let-7a, hsa-let-7b, hsa—let—?p, hsa-let-7d, hsa-let-7e, hsa-let-
7f, hsa-let-7g, hsa-let-7i, hsa-mir-98

Family mir-10 family hsa-mir-10a, hsa-mir-10b

Family mir-103 family hsa-mir-103, hsa-mir-107

Family mir-125 family hsa-mir-125a, hsa-mir-125b

Family mir-1255 family hsa-mir-1255a, hsa-mir-1255b

Family mir-1274 family hsa-mir-1274a, hsa-mir-1274b

Family mir-130 family hsa-mir-130a, hsa-mir-130b, hsa-mir-301a, hsa-mir-301b

Family mir-132 family hsa-mir-132, hsa-mir-212

Family mir-133 family hsa-mir-133a, hsa-mir-133b

Family mir-135 family hsa-mir-135a, hsa-mir-135b

Family mir-146 family hsa-mir-146a, hsa-mir-146b

Family mir-147 family hsa-mir-147, hsa-mir-147b

Family mir-148 family hsa-mir-148a, hsa-mir-148b, hsa-mir-152

Family mir-15 family hsa-mir-15a, hsa-mir-15b, hsa-mir-16, hsa-mir-195
hsa-mir-1185, hsa-mir-154, hsa-mir-300, hsa-mir-323, hsa-mir-

Family mir-154 family 369, hsa-mir-377, hsa-mir-381, hsa-mir-382, hsa-mir-409, hsa-

mir-410, hsa-mir-453, hsa-mir-487a, hsa-mir-487b, hsa-mir-494,
hsa-mir-496, hsa-mir-539, hsa-mir-655, hsa-mir-656
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Famil mir-17 famil hsa-mir-106a, hsa-mir-106b, hsa-mir-17, hsa-mir-18a, hsa-mir-
Y y 18b, hsa-mir-20a, hsa-mir-20b, hsa-mir-93
Family mir-181 family hsa-mir-181a, hsa-mir-181b, hsa-mir-181c, hsa-mir-181d
Family mir-188 family hsa-mir-188, hsa-mir-532, hsa-mir-660
Family mir-19 family hsa-mir-19a, hsa-mir-19b
Family mir-190 family hsa-mir-190, hsa-mir-190b
Family mir-192 family hsa-mir-192, hsa-mir-215
Family mir-193 family hsa-mir-193a, hsa-mir-193b
Family mir-196 family hsa-mir-196a, hsa-mir-196b
Family mir-199 family hsa-mir-199a, hsa-mir-199b
Family mir-204 family hsa-mir-204, hsa-mir-211
Family mir-208 family hsa-mir-208a, hsa-mir-208b
Family mir-216 family hsa-mir-216a, hsa-mir-216b
Family mir-220 family hsa-mir-220a, hsa-mir-220b
Family mir-221 family hsa-mir-221, hsa-mir-222
Family mir-23 family hsa-mir-23a, hsa-mir-23b
Family mir-25 family hsa-mir-25, hsa-mir-92a, hsa-mir-92b
Family mir-26 family hsa-mir-26a, hsa-mir-26b
Family mir-27 family hsa-mir-27a, hsa-mir-27b
Family mir-28 family hsa-mir-151, hsa-mir-28
Family mir-29 family hsa-mir-29a, hsa-mir-29b, hsa-mir-29c
Family mir-290 family hsa-mir-371, hsa-mir-372
Family mir-30 family hsa-mir-30a, hsa-mir-30b, hsa-mir-30c, hsa-mir-30d, hsa-mir-30e
Famil mir-302 famil hsa-mir-302a, hsa-mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-
Y Y mir-302e, hsa-mir-302f
Family mir-320 family hsa-mir-320a, hsa-mir-320b, hsa-mir-320c, hsa-mir-320d
Family mir-329 family hsa-mir-329, hsa-mir-495, hsa-mir-543
Family mir-33 family hsa-mir-33a, hsa-mir-33b
Family mir-34 family hsa-mir-34a, hsa-mir-34b, hsa-mir-34c
Family mir-368 family hsa-mir-376a, hsa-mir-376b, hsa-mir-376¢
Family mir-374 family hsa-mir-374a, hsa-mir-374b
Family mir-379 family ggg-mlr-llgl hsa-mir-379, hsa-mir-380, hsa-mir-411, hsa-mir-
Family mir-449 family hsa-mir-449a, hsa-mir-449b, hsa-mir-449c
Family mir-450 family hsa-mir-450a, hsa-mir-450b
Family mir-500 family hsa-mir-500, hsa-mir-501, hsa-mir-502
hsa-mir-506, hsa-mir-507, hsa-mir-508, hsa-mir-509, hsa-mir-510,
Family mir-506 family hsa-mir-511, hsa-mir-512, hsa-mir-513a, hsa-mir-513b, hsa-mir-
513c, hsa-mir-514
hsa-mir-1283, hsa-mir-515, hsa-mir-516a, hsa-mir-516b, hsa-mir-
517a, hsa-mir-517b, hsa-mir-517c, hsa-mir-518a, hsa-mir-518b,
hsa-mir-518c, hsa-mir-518d, hsa-mir-518e, hsa-mir-518f, hsa-mir-
. . . 519a, hsa-mir-519b, hsa-mir-519c, hsa-mir-519d, hsa-mir-519e,
Family mir-515 family hsa-mir-520a, hsa-mir-520b, hsa-mir-520c, hsa-mir-520d, hsa-
mir-520e, hsa-mir-520f, hsa-mir-520g, hsa-mir-520h, hsa-mir-521,
hsa-mir-522, hsa-mir-523, hsa-mir-524, hsa-mir-525, hsa-mir-
526a, hsa-mir-526b, hsa-mir-527
hsa-mir-548a, hsa-mir-548b, hsa-mir-548c, hsa-mir-548d, hsa-
mir-548e, hsa-mir-548f, hsa-mir-548g, hsa-mir-548h, hsa-mir-
Family mir-548 family 548i, hsa-mir-548j, hsa-mir-548k, hsa-mir-548l, hsa-mir-548m,
hsa-mir-548n, hsa-mir-548p, hsa-mir-548q, hsa-mir-570, hsa-mir-
579, hsa-mir-603
Family mir-551 family hsa-mir-551a, hsa-mir-551b
Family mir-663 family hsa-mir-663, hsa-mir-663b
Family mir-743 family hsa-mir-888, hsa-mir-890, hsa-mir-892a, hsa-mir-892b
. . . hsa-mir-141, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
Family mir-8 family 429
Family mir-891 family hsa-mir-891a, hsa-mir-891b
Family mir-95 family hsa-mir-1264, hsa-mir-421, hsa-mir-545, hsa-mir-95
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miRNA Listesi

Family

mir-99 family

hsa-mir-100, hsa-mir-99a, hsa-mir-99b

Function

Activation of caspases cascade

hsa-let-7c, hsa-mir-10a, hsa-mir-144, hsa-mir-150, hsa-mir-155,
hsa-mir-193

Function

adipocyte differentiation

hsa-let-7a, hsa-let-7b, hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-
7f, hsa-let-7g, hsa-let-7h, hsa-let-7i, hsa-mir-103, hsa-mir-130a,
hsa-mir-143, hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b,
hsa-mir-204, hsa-mir-20a, hsa-mir-211, hsa-mir-221, hsa-mir-222,
hsa-mir-27a, hsa-mir-27b, hsa-mir-375, hsa-mir-378, hsa-mir-448,
hsa-mir-92a

Function

Akt pathway

hsa-mir-141, hsa-mir-17, hsa-mir-184, hsa-mir-18a, hsa-mir-19,
hsa-mir-196a, hsa-mir-19a, hsa-mir-19b, hsa-mir-205, hsa-mir-
20a, hsa-mir-214, hsa-mir-221, hsa-mir-222, hsa-mir-26a, hsa-
mir-331, hsa-mir-7, hsa-mir-92a

Function

Angiogenesis

hsa-let-7b, hsa-let-7f, hsa-mir-122, hsa-mir-126, hsa-mir-130a,
hsa-mir-150, hsa-mir-15a, hsa-mir-16, hsa-mir-17, hsa-mir-184,
hsa-mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-205, hsa-mir-20a,
hsa-mir-21, hsa-mir-221, hsa-mir-222, hsa-mir-27b, hsa-mir-296,
hsa-mir-320, hsa-mir-34a, hsa-mir-378, hsa-mir-92a

Function

anti-cell proliferation(Hwang etal
BJC2006)

hsa-let-7a, hsa-let-7b, hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-
7f, hsa-let-7g, hsa-let-7i, hsa-mir-15a, hsa-mir-16, hsa-mir-98

Function

Apoptosis

hsa-let-7c, hsa-let-7g, hsa-mir-10a, hsa-mir-138, hsa-mir-144,
hsa-mir-146a, hsa-mir-148a, hsa-mir-150, hsa-mir-155, hsa-mir-
15a, hsa-mir-15b, hsa-mir-16, hsa-mir-17, hsa-mir-181a, hsa-mir-
182, hsa-mir-18a, hsa-mir-19, hsa-mir-193, hsa-mir-195, hsa-mir-
19a, hsa-mir-19b, hsa-mir-204, hsa-mir-20a, hsa-mir-21, hsa-mir-
210, hsa-mir-216, hsa-mir-221, hsa-mir-222, hsa-mir-26a, hsa-
mir-27a, hsa-mir-29a, hsa-mir-29b, hsa-mir-29c, hsa-mir-34a,
hsa-mir-34b, hsa-mir-34c, hsa-mir-372, hsa-mir-449a, hsa-mir-
449b, hsa-mir-494, hsa-mir-7, hsa-mir-92a, hsa-mir-96, hsa-mir
9a

Function

Bone regeneration

hsa-let-7b, hsa-let-7d, hsa-mir-1, hsa-mir-128a, hsa-mir-130b,
hsa-mir-143, hsa-mir-148b, hsa-mir-152, hsa-mir-153, hsa-mir-
155, hsa-mir-17, hsa-mir-18b, hsa-mir-196, hsa-mir-19a, hsa-mir-
20b, hsa-mir-210, hsa-mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-
23b, hsa-mir-24, hsa-mir-32, hsa-mir-337, hsa-mir-34c, hsa-mir-
367, hsa-mir-368, hsa-mir-377, hsa-mir-422b, hsa-mir-424, hsa-
mir-515, hsa-mir-520d, hsa-mir-7b, hsa-mir-92, hsa-mir-93

Function

brain development

hsa-mir-103, hsa-mir-106a, hsa-mir-106b, hsa-mir-124a, hsa-mir-
124b, hsa-mir-128, hsa-mir-133b, hsa-mir-134, hsa-mir-135, hsa-
mir-135a, hsa-mir-156, hsa-mir-17, hsa-mir-184, hsa-mir-18a,
hsa-mir-192, hsa-mir-20a, hsa-mir-218, hsa-mir-221, hsa-mir-222,
hsa-mir-29c, hsa-mir-323, hsa-mir-326, hsa-mir-329, hsa-mir-344,
hsa-mir-9

Function

carbohydrate metabolism

hsa-mir-122, hsa-mir-200a, hsa-mir-200b, hsa-mir-21, hsa-mir-27,
hsa-mir-429, hsa-mir-451

Function

Cardiogenesis

hsa-mir-1, hsa-mir-132, hsa-mir-133a

Function

Cell cycle related

hsa-let-7a, hsa-let-7b, hsa-let-7g, hsa-mir-1, hsa-mir-107, hsa-mir-
122, hsa-mir-124, hsa-mir-124a, hsa-mir-125b, hsa-mir-138, hsa-
mir-140, hsa-mir-141, hsa-mir-143, hsa-mir-145, hsa-mir-15, hsa-
mir-150, hsa-mir-155, hsa-mir-15a, hsa-mir-15b, hsa-mir-16, hsa-
mir-17, hsa-mir-182, hsa-mir-185, hsa-mir-18a, hsa-mir-195, hsa-
mir-196a, hsa-mir-19a, hsa-mir-19b, hsa-mir-200b, hsa-mir-200c,
hsa-mir-205, hsa-mir-206, hsa-mir-20a, hsa-mir-21, hsa-mir-210,
hsa-mir-221, hsa-mir-222, hsa-mir-223, hsa-mir-24, hsa-mir-27a,
hsa-mir-27b, hsa-mir-29b, hsa-mir-31, hsa-mir-320, hsa-mir-331,
hsa-mir-33b, hsa-mir-34, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c,
hsa-mir-372, hsa-mir-373, hsa-mir-376b, hsa-mir-424, hsa-mir-
449, hsa-mir-449a, hsa-mir-449b, hsa-mir-494, hsa-mir-499, hsa-
mir-503, hsa-mir-9, hsa-mir-92, hsa-mir-92a, hsa-mir-92b, hsa-
mir-96, hsa-mir-98
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Function

cell death

hsa-let-7a, hsa-let-7b, hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-
7f, hsa-let-7g, hsa-let-7h, hsa-let-7i, hsa-mir-1, hsa-mir-10b, hsa-
mir-1226, hsa-mir-125b, hsa-mir-128, hsa-mir-129, hsa-mir-130b,
hsa-mir-14, hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-mir-155,
hsa-mir-16, hsa-mir-17, hsa-mir-181a, hsa-mir-181b, hsa-mir-182,
hsa-mir-183, hsa-mir-184, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b,
hsa-mir-203, hsa-mir-205, hsa-mir-206, hsa-mir-20a, hsa-mir-21,
hsa-mir-210, hsa-mir-212, hsa-mir-221, hsa-mir-222, hsa-mir-23b,
hsa-mir-25, hsa-mir-30d, hsa-mir-34a, hsa-mir-376¢, hsa-mir-380,
hsa-mir-494, hsa-mir-497, hsa-mir-513, hsa-mir-630, hsa-mir-7,
hsa-mir-885, hsa-mir-886, hsa-mir-92a, hsa-mir-98

Function

Cell differentiation

hsa-mir-1, hsa-mir-124a, hsa-mir-127, hsa-mir-143, hsa-mir-145,
hsa-mir-150, hsa-mir-155, hsa-mir-15a, hsa-mir-16, hsa-mir-18,
hsa-mir-194, hsa-mir-206, hsa-mir-210, hsa-mir-222, hsa-mir-34a,
hsa-mir-424, hsa-mir-503

Function

cell division

hsa-let-7a, hsa-let-7b, hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-
7f, hsa-let-7g, hsa-let-7h, hsa-let-7i, hsa-mir-106b, hsa-mir-107,

hsa-mir-124, hsa-mir-15a, hsa-mir-16, hsa-mir-27a, hsa-mir-34a,
hsa-mir-519

Function

cell fate determination

hsa-let-7a, hsa-let-7b, hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-
7f, hsa-let-7g, hsa-let-7h, hsa-let-7i, hsa-mir-125, hsa-mir-150,
hsa-mir-155, hsa-mir-182, hsa-mir-183, hsa-mir-218, hsa-mir-273,
hsa-mir-302a, hsa-mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-
mir-302e, hsa-mir-302f, hsa-mir-34, hsa-mir-495, hsa-mir-9, hsa-
mir-96

Function

cell motility

hsa-mir-10b, hsa-mir-128, hsa-mir-143, hsa-mir-145, hsa-mir-151,
hsa-mir-200a, hsa-mir-205, hsa-mir-206, hsa-mir-21, hsa-mir-222,
hsa-mir-31, hsa-mir-488, hsa-mir-584, hsa-mir-9

Function

Cell proliferation

hsa-let-7, hsa-let-7c, hsa-let-7d, hsa-mir-124, hsa-mir-125b, hsa-
mir-130a, hsa-mir-140, hsa-mir-143, hsa-mir-145, hsa-mir-150,
hsa-mir-15a, hsa-mir-15b, hsa-mir-16, hsa-mir-206, hsa-mir-21,
hsa-mir-221, hsa-mir-222, hsa-mir-24, hsa-mir-27b, hsa-mir-29b,
hsa-mir-34b, hsa-mir-34c, hsa-mir-373, hsa-mir-449a, hsa-mir-
449b, hsa-mir-451, hsa-mir-9, hsa-mir-92

Function

cell proliferation(Hwang etal
BJC2006)

hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-20a,
hsa-mir-92a

Function

Chemosensitivity of tumor cells

hsa-mir-140, hsa-mir-16, hsa-mir-21, hsa-mir-27a

Function

chemotaxis

hsa-mir-210, hsa-mir-886

Function

cholesterol biosynthesis

hsa-mir-122, hsa-mir-33

Function

chromatin remodeling

hsa-mir-132, hsa-mir-199a, hsa-mir-21, hsa-mir-223, hsa-mir-31,
hsa-mir-512

Function

circadian clock

hsa-mir-122, hsa-mir-132, hsa-mir-181d, hsa-mir-182, hsa-mir-
183, hsa-mir-191, hsa-mir-192, hsa-mir-194, hsa-mir-219, hsa-
mir-96

Function

circadian rhythm

hsa-mir-122, hsa-mir-16, hsa-mir-181d, hsa-mir-182, hsa-mir-183,
hsa-mir-191, hsa-mir-192, hsa-mir-194, hsa-mir-219, hsa-mir-26a,
hsa-mir-96

Function

Co-Regulate AKT1

hsa-mir-154, hsa-mir-302a, hsa-mir-302d, hsa-mir-372, hsa-mir-
373, hsa-mir-512-3p, hsa-mir-519a, hsa-mir-520e, hsa-mir-642,
hsa-mir-891b

Function

Co-Regulate AKT2

hsa-mir-137, hsa-mir-147, hsa-mir-151-5p, hsa-mir-184, hsa-mir-
187, hsa-mir-329, hsa-mir-342-5p, hsa-mir-485-5p, hsa-mir-490-
5p, hsa-mir-519b-5p, hsa-mir-564, hsa-mir-625, hsa-mir-644, hsa-
mir-650, hsa-mir-7, hsa-mir-885-3p

Function

Co-Regulate CDK2

hsa-mir-182, hsa-mir-18a, hsa-mir-302a, hsa-mir-31, hsa-mir-509-
3p, hsa-mir-519a, hsa-mir-542-3p, hsa-mir-610, hsa-mir-650, hsa-
mir-765

Function

Co-Regulate CDK4

hsa-mir-198, hsa-mir-541, hsa-mir-885-3p, hsa-mir-940

Function

Co-Regulate Cyclin D1

hsa-let-7f, hsa-mir-1228, hsa-mir-138, hsa-mir-147, hsa-mir-219-
1-3p, hsa-mir-491-3p, hsa-mir-499-3p, hsa-mir-512-3p, hsa-mir-
519b-5p, hsa-mir-555, hsa-mir-562, hsa-mir-569, hsa-mir-608,
hsa-mir-624, hsa-mir-654-3p, hsa-mir-892b, hsa-mir-93

Function

Co-Regulate Cyclin D3

hsa-mir-105, hsa-mir-138, hsa-mir-15a, hsa-mir-16, hsa-mir-297,
hsa-mir-299-3p, hsa-mir-497, hsa-mir-588, hsa-mir-635, hsa-mir-
646, hsa-mir-744, hsa-mir-766

Function

Co-Regulate DUSP6

hsa-mir-105, hsa-mir-181a, hsa-mir-181c, hsa-mir-518a-5p
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Function

Co-Regulate EGFR

hsa-mir-1, hsa-mir-127-5p, hsa-mir-135a, hsa-mir-146a, hsa-mir-
155, hsa-mir-206, hsa-mir-21, hsa-mir-218, hsa-mir-299-3p, hsa-
mir-544, hsa-mir-579, hsa-mir-592, hsa-mir-613, hsa-mir-631,
hsa-mir-661, hsa-mir-7, hsa-mir-891b

Function

Co-Regulate ERK1

hsa-mir-1, hsa-mir-129-3p, hsa-mir-132, hsa-mir-16, hsa-mir-185,
hsa-mir-196a, hsa-mir-196b, hsa-mir-483-5p, hsa-mir-497, hsa-
mir-613

Function

Co-Regulate ERK2

hsa-mir-106b, hsa-mir-1226, hsa-mir-144, hsa-mir-147, hsa-mir-
18b, hsa-mir-220c, hsa-mir-302a, hsa-mir-330-5p, hsa-mir-372,
hsa-mir-483-5p, hsa-mir-512-3p, hsa-mir-515-3p, hsa-mir-520b,
hsa-mir-520e, hsa-mir-520f, hsa-mir-520g, hsa-mir-584, hsa-mir-
876-5p, hsa-mir-935, hsa-mir-936

Function

Co-Regulate GRB2

hsa-mir-105, hsa-mir-146b-3p, hsa-mir-147, hsa-mir-200a, hsa-
mir-297, hsa-mir-31, hsa-mir-433, hsa-mir-483-5p, hsa-mir-512-
5p, hsa-mir-552, hsa-mir-567, hsa-mir-578, hsa-mir-581, hsa-mir-
605, hsa-mir-634, hsa-mir-637, hsa-mir-744, hsa-mir-941

Function

Co-Regulate GSK3B

hsa-mir-1231, hsa-mir-132, hsa-mir-155, hsa-mir-192, hsa-mir-
212, hsa-mir-214, hsa-mir-215, hsa-mir-24, hsa-mir-346, hsa-mir-
34a, hsa-mir-452, hsa-mir-490-5p, hsa-mir-496, hsa-mir-507, hsa-
mir-583, hsa-mir-631, hsa-mir-632, hsa-mir-634, hsa-mir-640,
hsa-mir-769-5p, hsa-mir-802, hsa-mir-922, hsa-mir-940

Function

Co-Regulate JNK1

hsa-mir-208b, hsa-mir-497, hsa-mir-499-3p

Function

Co-Regulate KRAS

hsa-mir-1, hsa-mir-145, hsa-mir-196a, hsa-mir-520c-5p, hsa-mir-
520h, hsa-mir-545, hsa-mir-661, hsa-mir-892b, hsa-mir-92b

Function

Co-Regulate MIG-6

hsa-mir-148a, hsa-mir-218, hsa-mir-326, hsa-mir-892b, hsa-mir-
921

Function

Co-Regulate mTOR

hsa-mir-100, hsa-mir-1229, hsa-mir-127-5p, hsa-mir-182, hsa-mir-
199b-3p, hsa-mir-34c-3p, hsa-mir-421, hsa-mir-496, hsa-mir-515-
5p, hsa-mir-544, hsa-mir-581, hsa-mir-592, hsa-mir-616, hsa-mir-
635, hsa-mir-646, hsa-mir-767-3p, hsa-mir-96, hsa-mir-99a, hsa-

mir-99b

Function

Co-Regulate p27/Kipl

hsa-mir-196a, hsa-mir-515-3p, hsa-mir-520f, hsa-mir-637

Function

Co-Regulate p38

hsa-mir-128, hsa-mir-220c, hsa-mir-299-3p, hsa-mir-346, hsa-mir-
433, hsa-mir-450b-3p, hsa-mir-489, hsa-mir-539, hsa-mir-550,
hsa-mir-617, hsa-mir-619, hsa-mir-876-3p

Function

Co-Regulate PIK3CA

hsa-mir-132, hsa-mir-578, hsa-mir-644

Function

Co-Regulate PLCG1

hsa-mir-1, hsa-mir-155, hsa-mir-200b, hsa-mir-200c, hsa-mir-211,
hsa-mir-218, hsa-mir-34a, hsa-mir-378, hsa-mir-429, hsa-mir-
449b, hsa-mir-499-3p, hsa-mir-604, hsa-mir-627, hsa-mir-760,
hsa-mir-924

Function

Co-Regulate PTEN

hsa-mir-1227, hsa-mir-19b, hsa-mir-25, hsa-mir-26a, hsa-mir-
302a, hsa-mir-337-5p, hsa-mir-509-3p, hsa-mir-511, hsa-mir-515-
3p, hsa-mir-519a, hsa-mir-519e, hsa-mir-520b, hsa-mir-582-3p,
hsa-mir-642

Function

Co-Regulate PTPN11

hsa-mir-105, hsa-mir-200c, hsa-mir-328, hsa-mir-361-3p, hsa-mir-
372, hsa-mir-421, hsa-mir-489, hsa-mir-509-3-5p, hsa-mir-509-5p,
hsa-mir-510, hsa-mir-518a-5p, hsa-mir-522, hsa-mir-592, hsa-mir-
601, hsa-mir-605

Function

Co-Regulate RB1

hsa-let-7f, hsa-mir-548b-5p, hsa-mir-558

Function

Co-Regulate SHC1

hsa-mir-133b, hsa-mir-769-5p, hsa-mir-9, hsa-mir-96

Function

Co-Regulate STAT3

hsa-mir-208b, hsa-mir-221, hsa-mir-222, hsa-mir-298, hsa-mir-
29a, hsa-mir-29c, hsa-mir-566, hsa-mir-612, hsa-mir-634, hsa-
mir-637, hsa-mir-646, hsa-mir-648, hsa-mir-665, hsa-mir-874,
hsa-mir-940

Function

DNA repair

hsa-mir-101, hsa-mir-155, hsa-mir-182, hsa-mir-210, hsa-mir-24,
hsa-mir-291a, hsa-mir-34a, hsa-mir-34c, hsa-mir-373, hsa-mir-
521

Function

Epithelial-mesenchymal transition

hsa-let-7a, hsa-let-7b, hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-mir-
103, hsa-mir-107, hsa-mir-125a, hsa-mir-137, hsa-mir-141, hsa-
mir-144, hsa-mir-155, hsa-mir-1909, hsa-mir-1915, hsa-mir-192,
hsa-mir-194, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
203, hsa-mir-205, hsa-mir-21, hsa-mir-215, hsa-mir-221, hsa-mir-
23b, hsa-mir-29a, hsa-mir-29c, hsa-mir-30a, hsa-mir-30b, hsa-
mir-30c, hsa-mir-30d, hsa-mir-30e, hsa-mir-31, hsa-mir-369, hsa-
mir-370, hsa-mir-382, hsa-mir-429, hsa-mir-448, hsa-mir-450,
hsa-mir-542, hsa-mir-661

Function

Folliculogenesis

hsa-let-7a, hsa-let-7b, hsa-let-7c¢, hsa-mir-125b, hsa-mir-143, hsa-
mir-15b, hsa-mir-21
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Function

glucose metabolism

hsa-mir-124a, hsa-mir-223, hsa-mir-23a, hsa-mir-23b, hsa-mir-
34a, hsa-mir-375

Function

Granulopoiesis

hsa-let-7a, hsa-let-7c, hsa-let-7d, hsa-mir-155, hsa-mir-15a, hsa-
mir-15b, hsa-mir-17, hsa-mir-196b, hsa-mir-21, hsa-mir-223

Function

HCV infection

hsa-mir-1181, hsa-mir-122, hsa-mir-149, hsa-mir-223, hsa-mir-24,
hsa-mir-638

Function

heart development

hsa-mir-1, hsa-mir-133a, hsa-mir-133b, hsa-mir-208, hsa-mir-21,
hsa-mir-27b, hsa-mir-499

Function

hematopoiesis

hsa-let-7a, hsa-mir-1, hsa-mir-103, hsa-mir-125b, hsa-mir-126,
hsa-mir-133a, hsa-mir-142, hsa-mir-143, hsa-mir-145, hsa-mir-
146a, hsa-mir-150, hsa-mir-155, hsa-mir-15a, hsa-mir-17, hsa-
mir-181a, hsa-mir-18a, hsa-mir-196a, hsa-mir-196b, hsa-mir-19a,
hsa-mir-19b, hsa-mir-20a, hsa-mir-221, hsa-mir-222, hsa-mir-223,
hsa-mir-29a, hsa-mir-29c, hsa-mir-302, hsa-mir-34a, hsa-mir-378,
hsa-mir-92a, hsa-mir-98

Function

HIV latency

hsa-mir-10, hsa-mir-106b, hsa-mir-125b, hsa-mir-126, hsa-mir-
127, hsa-mir-128a, hsa-mir-143, hsa-mir-155, hsa-mir-17, hsa-
mir-18a, hsa-mir-198, hsa-mir-19a, hsa-mir-19b, hsa-mir-20a,
hsa-mir-223, hsa-mir-25, hsa-mir-29a, hsa-mir-92a, hsa-mir-93,
hsa-mir-N367, hsa-mir149

Function

Hormones regulation

hsa-let-7a, hsa-mir-1, hsa-mir-101, hsa-mir-106a, hsa-mir-106b,
hsa-mir-107, hsa-mir-124a, hsa-mir-126, hsa-mir-128a, hsa-mir-
128b, hsa-mir-132, hsa-mir-133a, hsa-mir-133b, hsa-mir-135a,
hsa-mir-135b, hsa-mir-139, hsa-mir-146a, hsa-mir-150, hsa-mir-
15a, hsa-mir-16, hsa-mir-17, hsa-mir-18, hsa-mir-18a, hsa-mir-
18b, hsa-mir-199, hsa-mir-19a, hsa-mir-19b, hsa-mir-206, hsa-
mir-208a, hsa-mir-208b, hsa-mir-20a, hsa-mir-20b, hsa-mir-21,
hsa-mir-212, hsa-mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-223,
hsa-mir-23a, hsa-mir-23b, hsa-mir-24, hsa-mir-25, hsa-mir-27a,
hsa-mir-27b, hsa-mir-296, hsa-mir-29a, hsa-mir-29b, hsa-mir-29c,
hsa-mir-30d, hsa-mir-34, hsa-mir-346, hsa-mir-363, hsa-mir-375,
hsa-mir-449, hsa-mir-484, hsa-mir-499, hsa-mir-690, hsa-mir-7,
hsa-mir-9, hsa-mir-92a, hsa-mir-93, hsa-mir-98

Function

Human embryonic stem cell
(hESC) regulation

hsa-mir-106a, hsa-mir-106b, hsa-mir-10a, hsa-mir-122, hsa-mir-
124a, hsa-mir-125a, hsa-mir-125b, hsa-mir-126, hsa-mir-128,
hsa-mir-132, hsa-mir-133, hsa-mir-134, hsa-mir-135b, hsa-mir-
137, hsa-mir-141, hsa-mir-142, hsa-mir-143, hsa-mir-144, hsa-
mir-145, hsa-mir-146a, hsa-mir-146b, hsa-mir-148a, hsa-mir-
148b, hsa-mir-150, hsa-mir-155, hsa-mir-15b, hsa-mir-17, hsa-
mir-181a, hsa-mir-182, hsa-mir-192, hsa-mir-195, hsa-mir-196a,
hsa-mir-199a, hsa-mir-199b, hsa-mir-200, hsa-mir-200c, hsa-mir-
203, hsa-mir-20a, hsa-mir-21, hsa-mir-210, hsa-mir-214, hsa-mir-
218, hsa-mir-221, hsa-mir-222, hsa-mir-223, hsa-mir-24, hsa-mir-
25, hsa-mir-26a, hsa-mir-26b, hsa-mir-278, hsa-mir-27a, hsa-mir-
290, hsa-mir-291, hsa-mir-294, hsa-mir-295, hsa-mir-296, hsa-
mir-302a, hsa-mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-mir-
309, hsa-mir-30b, hsa-mir-30c, hsa-mir-31, hsa-mir-322, hsa-mir-
323, hsa-mir-326, hsa-mir-34, hsa-mir-346, hsa-mir-34a, hsa-mir-
367, hsa-mir-369, hsa-mir-371, hsa-mir-372, hsa-mir-373, hsa-
mir-379, hsa-mir-427, hsa-mir-429, hsa-mir-430, hsa-mir-451,
hsa-mir-470, hsa-mir-486, hsa-mir-489, hsa-mir-9, hsa-mir-93

Function

Immune response

hsa-let-7g, hsa-let-7i, hsa-mir-100, hsa-mir-101, hsa-mir-103, hsa-
mir-105, hsa-mir-125b, hsa-mir-126, hsa-mir-132, hsa-mir-140,
hsa-mir-143, hsa-mir-146a, hsa-mir-146b, hsa-mir-147, hsa-mir-
150, hsa-mir-155, hsa-mir-15a, hsa-mir-16, hsa-mir-17, hsa-mir-
181, hsa-mir-181a, hsa-mir-186, hsa-mir-188, hsa-mir-18a, hsa-
mir-192, hsa-mir-196, hsa-mir-199, hsa-mir-19a, hsa-mir-19b,
hsa-mir-203, hsa-mir-20a, hsa-mir-21, hsa-mir-223, hsa-mir-25,
hsa-mir-27b, hsa-mir-31, hsa-mir-320, hsa-mir-328, hsa-mir-342,
hsa-mir-370, hsa-mir-424, hsa-mir-449b, hsa-mir-500, hsa-mir-
590, hsa-mir-710, hsa-mir-9, hsa-mir-92a, hsa-mir-98

Function

immune system(Xiao's Cell2009)

hsa-mir-106a, hsa-mir-106b, hsa-mir-146, hsa-mir-150, hsa-mir-
155, hsa-mir-17, hsa-mir-181, hsa-mir-18a, hsa-mir-18b, hsa-mir-
19a, hsa-mir-19b, hsa-mir-20a, hsa-mir-20b, hsa-mir-223, hsa-
mir-25, hsa-mir-363, hsa-mir-92a, hsa-mir-93
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Function

Inflammation

hsa-let-7g, hsa-mir-1, hsa-mir-100, hsa-mir-105, hsa-mir-1224,
hsa-mir-125b, hsa-mir-126, hsa-mir-132, hsa-mir-133a, hsa-mir-
140, hsa-mir-143, hsa-mir-146a, hsa-mir-146b, hsa-mir-147, hsa-
mir-150, hsa-mir-155, hsa-mir-17, hsa-mir-181a, hsa-mir-182,
hsa-mir-183, hsa-mir-188, hsa-mir-192, hsa-mir-196, hsa-mir-199,
hsa-mir-199a, hsa-mir-203, hsa-mir-21, hsa-mir-223, hsa-mir-25,
hsa-mir-27b, hsa-mir-31, hsa-mir-320, hsa-mir-328, hsa-mir-342,
hsa-mir-370, hsa-mir-449b, hsa-mir-500, hsa-mir-705, hsa-mir-
710, hsa-mir-9, hsa-mir-98

Function

lipid metabolism

hsa-mir-103, hsa-mir-107, hsa-mir-10b, hsa-mir-122, hsa-mir-
125a, hsa-mir-143, hsa-mir-181d, hsa-mir-196a, hsa-mir-196b,
hsa-mir-27a, hsa-mir-27b, hsa-mir-296, hsa-mir-335, hsa-mir-33a,
hsa-mir-33b, hsa-mir-34a, hsa-mir-370, hsa-mir-375, hsa-mir-378,
hsa-mir-98

Function

miRNA tumor suppressors

hsa-let-7a, hsa-let-7b, hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-
7f, hsa-let-7g, hsa-let-7i, hsa-mir-1, hsa-mir-101, hsa-mir-122,
hsa-mir-124, hsa-mir-125a, hsa-mir-125b, hsa-mir-126, hsa-mir-
127, hsa-mir-141, hsa-mir-143, hsa-mir-145, hsa-mir-15a, hsa-
mir-16, hsa-mir-181a, hsa-mir-181b, hsa-mir-181c, hsa-mir-195,
hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-26a, hsa-mir-
26b, hsa-mir-29a, hsa-mir-29c, hsa-mir-34a, hsa-mir-34b, hsa-
mir-34c, hsa-mir-451, hsa-mir-98

Function

Muscle development

hsa-mir-1, hsa-mir-124, hsa-mir-133a, hsa-mir-133b, hsa-mir-206,
hsa-mir-208b, hsa-mir-221, hsa-mir-222, hsa-mir-23a, hsa-mir-24,
hsa-mir-499

Function

onco-miRNAs

hsa-mir-106a, hsa-mir-106b, hsa-mir-107, hsa-mir-146a, hsa-mir-
146b, hsa-mir-150, hsa-mir-155, hsa-mir-17, hsa-mir-18a, hsa-
mir-18b, hsa-mir-191, hsa-mir-194, hsa-mir-196a, hsa-mir-19a,
hsa-mir-19b, hsa-mir-203, hsa-mir-20a, hsa-mir-20b, hsa-mir-21,
hsa-mir-210, hsa-mir-214, hsa-mir-221, hsa-mir-222, hsa-mir-223,
hsa-mir-224, hsa-mir-24, hsa-mir-27a, hsa-mir-372, hsa-mir-373,
hsa-mir-92a, hsa-mir-93

Function

smooth muscle cell fate

hsa-mir-143, hsa-mir-145

HMDD

Abortion, Habitual

hsa-mir-125a, hsa-mir-196a-2, hsa-mir-499a

HMDD

Acquired Immunodeficiency
Syndrome

hsa-mir-198, hsa-mir-29a, hsa-mir-29b, hsa-mir-29b-1

HMDD

ACTH-Secreting Pituitary
Adenoma

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-mir-141,
hsa-mir-143, hsa-mir-145, hsa-mir-150, hsa-mir-15a, hsa-mir-16,
hsa-mir-16-1, hsa-mir-16-2, hsa-mir-21

HMDD

Acute Coronary Syndrome

hsa-mir-1-1, hsa-mir-1-2, hsa-mir-133a-1, hsa-mir-133a-2, hsa-
mir-133b, hsa-mir-146a, hsa-mir-155, hsa-mir-208b

HMDD

Acute Lung Injury

hsa-mir-16-1, hsa-mir-16-2

HMDD

Adenocarcinoma

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-mir-103,
hsa-mir-103a-1, hsa-mir-103a-2, hsa-mir-106a, hsa-mir-10b, hsa-
mir-126, hsa-mir-133a, hsa-mir-133a-2, hsa-mir-135a, hsa-mir-
135a-1, hsa-mir-135a-2, hsa-mir-143, hsa-mir-145, hsa-mir-151,
hsa-mir-151a, hsa-mir-152, hsa-mir-155, hsa-mir-16, hsa-mir-16-
1, hsa-mir-16-2, hsa-mir-17, hsa-mir-181b, hsa-mir-181b-1, hsa-
mir-181b-2, hsa-mir-182, hsa-mir-183, hsa-mir-191, hsa-mir-192,
hsa-mir-193b, hsa-mir-194, hsa-mir-194-1, hsa-mir-194-2, hsa-
mir-195, hsa-mir-196a, hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-
200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-203, hsa-mir-204,
hsa-mir-205, hsa-mir-20a, hsa-mir-21, hsa-mir-210, hsa-mir-215,
hsa-mir-221, hsa-mir-223, hsa-mir-25, hsa-mir-26b, hsa-mir-31,
hsa-mir-34b, hsa-mir-429, hsa-mir-449a, hsa-mir-449b, hsa-mir-
92a, hsa-mir-92a-1, hsa-mir-92a-2, hsa-mir-93, hsa-mir-95, hsa-
mir-99b

HMDD

Adenoma

hsa-mir-21
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HMDD

Adenoviridae Infections

hsa-let-7e, hsa-mir-101, hsa-mir-101-1, hsa-mir-101-2, hsa-mir-
1180, hsa-mir-1184, hsa-mir-1184-1, hsa-mir-1246, hsa-mir-1247,
hsa-mir-1259, hsa-mir-125b, hsa-mir-125b-1, hsa-mir-125b-2,
hsa-mir-1273, hsa-mir-1273a, hsa-mir-1274b, hsa-mir-1302, hsa-
mir-1302-1, hsa-mir-1302-2, hsa-mir-1302-3, hsa-mir-1302-4, hsa-
mir-1302-5, hsa-mir-1302-6, hsa-mir-1302-7, hsa-mir-1302-8, hsa-
mir-146b, hsa-mir-148a, hsa-mir-148b, hsa-mir-150, hsa-mir-17,
hsa-mir-181b, hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-18a, hsa-
mir-18b, hsa-mir-191, hsa-mir-196b, hsa-mir-1972, hsa-mir-1972-
1, hsa-mir-1974, hsa-mir-1975, hsa-mir-1979, hsa-mir-19b, hsa-
mir-19b-1, hsa-mir-19b-2, hsa-mir-210, hsa-mir-219, hsa-mir-219-
1, hsa-mir-25, hsa-mir-26b, hsa-mir-27a, hsa-mir-27b, hsa-mir-
30a, hsa-mir-30b, hsa-mir-30c, hsa-mir-30c-1, hsa-mir-30c-2, hsa-
mir-320c, hsa-mir-320c-2, hsa-mir-324, hsa-mir-338, hsa-mir-33a,
hsa-mir-342, hsa-mir-345, hsa-mir-34a, hsa-mir-362, hsa-mir-
374b, hsa-mir-378, hsa-mir-378a, hsa-mir-421, hsa-mir-433, hsa-
mir-452, hsa-mir-454, hsa-mir-505, hsa-mir-519a, hsa-mir-519a-1,
hsa-mir-566, hsa-mir-582, hsa-mir-589, hsa-mir-619, hsa-mir-627,
hsa-mir-635, hsa-mir-650, hsa-mir-655, hsa-mir-7, hsa-mir-7-1,
hsa-mir-7-2, hsa-mir-7-3, hsa-mir-744, hsa-mir-92a, hsa-mir-92a-
1, hsa-mir-92a-2, hsa-mir-942

HMDD

Adrenal Cortex Neoplasms

hsa-mir-100, hsa-mir-200b, hsa-mir-203, hsa-mir-210, hsa-mir-
214, hsa-mir-484, hsa-mir-503, hsa-mir-99a

HMDD

Adrenocortical Adenoma

hsa-mir-130a, hsa-mir-195, hsa-mir-200b, hsa-mir-203, hsa-mir-
210, hsa-mir-382, hsa-mir-483, hsa-mir-484

HMDD

Adrenocortical Carcinoma

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-
mir-100, hsa-mir-106b, hsa-mir-125b, hsa-mir-125b-1, hsa-mir-
125b-2, hsa-mir-126, hsa-mir-130a, hsa-mir-132, hsa-mir-133a,
hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-135a, hsa-mir-135a-1,
hsa-mir-135a-2, hsa-mir-137, hsa-mir-139, hsa-mir-143, hsa-mir-
145, hsa-mir-146a, hsa-mir-148a, hsa-mir-155, hsa-mir-15b, hsa-
mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17, hsa-mir-192, hsa-
mir-194, hsa-mir-194-1, hsa-mir-194-2, hsa-mir-195, hsa-mir-
196a, hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-200b, hsa-mir-
200c, hsa-mir-203, hsa-mir-210, hsa-mir-222, hsa-mir-23b, hsa-
mir-28, hsa-mir-301a, hsa-mir-301b, hsa-mir-30a, hsa-mir-335,
hsa-mir-375, hsa-mir-376a, hsa-mir-376a-1, hsa-mir-376a-2, hsa-
mir-376b, hsa-mir-376c, hsa-mir-424, hsa-mir-449a, hsa-mir-
449b, hsa-mir-483, hsa-mir-484, hsa-mir-491, hsa-mir-675, hsa-
mir-7, hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3

HMDD

Aging

hsa-mir-193b, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-21, hsa-
mir-320c-1, hsa-mir-320c-2

HMDD

AIDS Dementia Complex

hsa-mir-21, hsa-mir-34a

HMDD

Albuminuria

hsa-mir-21

HMDD

Alopecia

hsa-mir-106b, hsa-mir-125b, hsa-mir-125b-1, hsa-mir-125b-2,
hsa-mir-221, hsa-mir-410

HMDD

Alzheimer Disease

hsa-mir-101-1, hsa-mir-103-1, hsa-mir-103-2, hsa-mir-103a-1,
hsa-mir-103a-2, hsa-mir-106b, hsa-mir-107, hsa-mir-124-1, hsa-
mir-124-2, hsa-mir-124-3, hsa-mir-125b-1, hsa-mir-125b-2, hsa-
mir-128-1, hsa-mir-128-2, hsa-mir-137, hsa-mir-144, hsa-mir-
146a, hsa-mir-153-1, hsa-mir-153-2, hsa-mir-17, hsa-mir-181c,
hsa-mir-195, hsa-mir-20a, hsa-mir-21, hsa-mir-29a, hsa-mir-29b,
hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-34c, hsa-mir-590, hsa-mir-
9-1, hsa-mir-9-2, hsa-mir-9-3

HMDD

Amyloidosis

hsa-mir-148a, hsa-mir-16-2, hsa-mir-26a-1, hsa-mir-26a-2

HMDD

Amyotrophic Lateral Sclerosis

hsa-mir-206

HMDD

Anemia, Sickle Cell

hsa-mir-151a, hsa-mir-26b

HMDD

Angina, Unstable

hsa-mir-20a

HMDD

Anoxia

hsa-mir-199a-1, hsa-mir-199a-2

HMDD

Antiphospholipid Syndrome

hsa-mir-19b-1, hsa-mir-20a

HMDD

Anus Neoplasms

hsa-mir-15b

HMDD

Anxiety Disorders

hsa-mir-128, hsa-mir-148a, hsa-mir-148b, hsa-mir-152, hsa-mir-
485, hsa-mir-509, hsa-mir-765
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HMDD

Aortic Aneurysm, Abdominal

hsa-mir-21

HMDD

Aortic Aneurysm, Thoracic

hsa-mir-1-1, hsa-mir-1-2, hsa-mir-133a-1, hsa-mir-133a-2, hsa-
mir-21, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-29c,
hsa-mir-30a, hsa-mir-30b, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-
30d, hsa-mir-30e

HMDD

Aortic Valve Insufficiency

hsa-mir-195, hsa-mir-26a, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-
30b

HMDD

Aortic Valve Stenosis

hsa-mir-141, hsa-mir-195, hsa-mir-21, hsa-mir-26a, hsa-mir-26a-
1, hsa-mir-26a-2, hsa-mir-30b

HMDD

Arrhythmias, Cardiac

hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-133a, hsa-mir-133a-
1, hsa-mir-133a-2

HMDD

Arthritis

hsa-mir-140, hsa-mir-15a

HMDD

Arthritis, Psoriatic

hsa-mir-146a, hsa-mir-15a

HMDD

Arthritis, Rheumatoid

hsa-mir-124-1, hsa-mir-124-2, hsa-mir-124-3, hsa-mir-132, hsa-
mir-146a, hsa-mir-155, hsa-mir-15a, hsa-mir-16-1, hsa-mir-16-2,
hsa-mir-18a, hsa-mir-19a, hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-
203, hsa-mir-223, hsa-mir-346, hsa-mir-34a, hsa-mir-363, hsa-
mir-498, hsa-mir-499a

HMDD

Asthma

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-126, hsa-mir-146a, hsa-mir-
146b, hsa-mir-148a, hsa-mir-148b, hsa-mir-152, hsa-mir-155,
hsa-mir-221, hsa-mir-28, hsa-mir-485

HMDD

Astrocytoma

hsa-mir-106a, hsa-mir-107, hsa-mir-124-1, hsa-mir-124-2, hsa-
mir-124-3, hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-137, hsa-mir-
138-1, hsa-mir-138-2, hsa-mir-149, hsa-mir-150, hsa-mir-15b,
hsa-mir-181b, hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-197, hsa-
mir-21, hsa-mir-221, hsa-mir-23a, hsa-mir-335, hsa-mir-497, hsa-
mir-548b

HMDD

Atherosclerosis

hsa-mir-100, hsa-mir-10a, hsa-mir-126, hsa-mir-127, hsa-mir-
133a-1, hsa-mir-133a-2, hsa-mir-133b, hsa-mir-143, hsa-mir-145,
hsa-mir-146a, hsa-mir-146b, hsa-mir-152, hsa-mir-155, hsa-mir-
17, hsa-mir-21, hsa-mir-210, hsa-mir-221, hsa-mir-222, hsa-mir-
296, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-342, hsa-mir-34a,
hsa-mir-422a, hsa-mir-99b

HMDD

Atrial Fibrillation

hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-133b, hsa-mir-142, hsa-
mir-146b, hsa-mir-155, hsa-mir-193a, hsa-mir-193b, hsa-mir-19a,
hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-223, hsa-mir-30a, hsa-mir-
30b, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-30d, hsa-mir-328,
hsa-mir-486, hsa-mir-519b

HMDD

Atrophy

hsa-mir-125a, hsa-mir-208b, hsa-mir-23a

HMDD

autism

hsa-mir-181b, hsa-mir-486

HMDD

Autistic Disorder

hsa-mir-106a, hsa-mir-106b, hsa-mir-129, hsa-mir-129-1, hsa-mir-
129-2, hsa-mir-132, hsa-mir-140, hsa-mir-146a, hsa-mir-146b,
hsa-mir-148b, hsa-mir-15a, hsa-mir-15b, hsa-mir-181b-1, hsa-mir-
181d, hsa-mir-193b, hsa-mir-21, hsa-mir-212, hsa-mir-23a, hsa-
mir-23b, hsa-mir-27a, hsa-mir-363, hsa-mir-381, hsa-mir-431,
hsa-mir-432, hsa-mir-484, hsa-mir-486, hsa-mir-539, hsa-mir-550,
hsa-mir-550a-1, hsa-mir-550a-2, hsa-mir-598, hsa-mir-652, hsa-
mir-663, hsa-mir-663a, hsa-mir-7, hsa-mir-7-1, hsa-mir-7-2, hsa-
mir-7-3, hsa-mir-92a, hsa-mir-92a-1, hsa-mir-92a-2, hsa-mir-93,
hsa-mir-95

HMDD

Autoimmune Diseases

hsa-mir-16-1, hsa-mir-16-2

HMDD

Azoospermia

hsa-mir-141, hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b,
hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-20a, hsa-mir-302a, hsa-
mir-371, hsa-mir-371a, hsa-mir-372, hsa-mir-373, hsa-mir-383,
hsa-mir-429, hsa-mir-491, hsa-mir-520d, hsa-mir-7-1, hsa-mir-7-2,
hsa-mir-7-3, hsa-mir-92a, hsa-mir-92a-1, hsa-mir-92a-2

HMDD

Barrett Esophagus

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-mir-141, hsa-mir-143,
hsa-mir-145, hsa-mir-15b, hsa-mir-192, hsa-mir-196a, hsa-mir-
196a-1, hsa-mir-196a-2, hsa-mir-200a, hsa-mir-200b, hsa-mir-
200c, hsa-mir-203, hsa-mir-21, hsa-mir-223, hsa-mir-31, hsa-mir-
375, hsa-mir-429, hsa-mir-486

HMDD

Behcet Syndrome

hsa-mir-146a, hsa-mir-155

HMDD

Biliary Atresia

hsa-mir-29a, hsa-mir-29b-1
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Kategori

Kiime

miRNA Listesi

HMDD

Biliary Tract Neoplasms

hsa-let-7f-2, hsa-let-7i, hsa-mir-105-1, hsa-mir-105-2, hsa-mir-
145, hsa-mir-147b, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-222,
hsa-mir-302c, hsa-mir-421, hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3,
hsa-mir-942

HMDD

Bladder Neoplasms

hsa-mir-708

HMDD

Brain Injuries

hsa-let-7i, hsa-mir-21

HMDD

Brain Injury

hsa-mir-29c

HMDD

Brain Ischemia

hsa-mir-210

HMDD

Brain Neoplasms

hsa-mir-129, hsa-mir-129-1, hsa-mir-129-2, hsa-mir-21, hsa-mir-
222, hsa-mir-326, hsa-mir-34a, hsa-mir-9, hsa-mir-9-1, hsa-mir-9-
2, hsa-mir-9-3, hsa-mir-92b

HMDD

Breast Neoplasms

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2,
hsa-mir-100, hsa-mir-101-1, hsa-mir-101-2, hsa-mir-103, hsa-mir-
103a-1, hsa-mir-103a-2, hsa-mir-103b-1, hsa-mir-103b-2, hsa-mir-
106b, hsa-mir-107, hsa-mir-10a, hsa-mir-10b, hsa-mir-122, hsa-
mir-124, hsa-mir-124-1, hsa-mir-124-2, hsa-mir-124-3, hsa-mir-
1245a, hsa-mir-1245b, hsa-mir-1258, hsa-mir-125a, hsa-mir-
125b, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-126, hsa-mir-127,
hsa-mir-128-1, hsa-mir-128-2, hsa-mir-129-1, hsa-mir-129-2, hsa-
mir-1290, hsa-mir-132, hsa-mir-1323, hsa-mir-133a, hsa-mir-
133a-1, hsa-mir-133a-2, hsa-mir-133b, hsa-mir-135a-1, hsa-mir-
135a-2, hsa-mir-135b, hsa-mir-137, hsa-mir-139, hsa-mir-140,
hsa-mir-141, hsa-mir-143, hsa-mir-145, hsa-mir-1469, hsa-mir-
146a, hsa-mir-146b, hsa-mir-1471, hsa-mir-147a, hsa-mir-148a,
hsa-mir-148b, hsa-mir-149, hsa-mir-151, hsa-mir-151a, hsa-mir-
151b, hsa-mir-152, hsa-mir-153, hsa-mir-153-2, hsa-mir-155, hsa-
mir-15a, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17, hsa-mir-181,
hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b, hsa-mir-181b-1,
hsa-mir-181b-2, hsa-mir-182, hsa-mir-183, hsa-mir-187, hsa-mir-
18a, hsa-mir-18b, hsa-mir-191, hsa-mir-1915, hsa-mir-193a, hsa-
mir-193b, hsa-mir-194, hsa-mir-194-1, hsa-mir-194-2, hsa-mir-
195, hsa-mir-196a, hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-197,
hsa-mir-199a, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-199b,
hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1, hsa-mir-200, hsa-mir-
200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-202, hsa-mir-203,
hsa-mir-204, hsa-mir-205, hsa-mir-206, hsa-mir-20a, hsa-mir-20b,
hsa-mir-21, hsa-mir-210, hsa-mir-214, hsa-mir-215, hsa-mir-218,
hsa-mir-218-1, hsa-mir-218-2, hsa-mir-219, hsa-mir-219-1, hsa-
mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-223, hsa-mir-224, hsa-
mir-2355, hsa-mir-23a, hsa-mir-23b, hsa-mir-24-1, hsa-mir-24-2,
hsa-mir-25, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-26b, hsa-mir-
27a, hsa-mir-27b, hsa-mir-296, hsa-mir-298, hsa-mir-299, hsa-
mir-29a, hsa-mir-29b, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-29c,
hsa-mir-301a, hsa-mir-301b, hsa-mir-302a, hsa-mir-302b, hsa-
mir-302c, hsa-mir-302d, hsa-mir-30a, hsa-mir-30b, hsa-mir-30c,
hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-30d, hsa-mir-31, hsa-mir-
3130-1, hsa-mir-3130-2, hsa-mir-3186, hsa-mir-320, hsa-mir-
320a, hsa-mir-320b-1, hsa-mir-320b-2, hsa-mir-320c-1, hsa-mir-
320c-2, hsa-mir-320d-1, hsa-mir-320d-2, hsa-mir-320e, hsa-mir-
324, hsa-mir-326, hsa-mir-328, hsa-mir-335, hsa-mir-338, hsa-
mir-339, hsa-mir-340, hsa-mir-342, hsa-mir-345, hsa-mir-34a,
hsa-mir-34b, hsa-mir-34c, hsa-mir-365a, hsa-mir-365b, hsa-mir-
367, hsa-mir-373, hsa-mir-374a, hsa-mir-375, hsa-mir-376¢, hsa-
mir-383, hsa-mir-409, hsa-mir-411, hsa-mir-423, hsa-mir-425,
hsa-mir-4257, hsa-mir-429, hsa-mir-4306, hsa-mir-450a-1, hsa-
mir-450a-2, hsa-mir-450b, hsa-mir-451, hsa-mir-451a, hsa-mir-
452, hsa-mir-453, hsa-mir-486, hsa-mir-488, hsa-mir-493, hsa-
mir-495, hsa-mir-497, hsa-mir-499, hsa-mir-499a, hsa-mir-505,
hsa-mir-506, hsa-mir-510, hsa-mir-513a-1, hsa-mir-513a-2, hsa-
mir-515-1, hsa-mir-515-2, hsa-mir-516a, hsa-mir-516a-1, hsa-mir-
516a-2, hsa-mir-516b, hsa-mir-516b-1, hsa-mir-516b-2, hsa-mir-
519c¢, hsa-mir-519d, hsa-mir-519e, hsa-mir-520a, hsa-mir-520b,
hsa-mir-520c, hsa-mir-520d, hsa-mir-520h, hsa-mir-526a-1, hsa-
mir-526a-2, hsa-mir-584, hsa-mir-608, hsa-mir-625, hsa-mir-629,
hsa-mir-632, hsa-mir-638, hsa-mir-661, hsa-mir-663a, hsa-mir-7,
hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3, hsa-mir-708, hsa-mir-718,
hsa-mir-874, hsa-mir-9, hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3,
hsa-mir-922, hsa-mir-92a, hsa-mir-92a-1, hsa-mir-92a-2, hsa-mir-
93, hsa-mir-96 , hsa-mir-96
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Kategori

Kiime

miRNA Listesi

HMDD

Burkitt Lymphoma

hsa-mir-127, hsa-mir-146a, hsa-mir-155, hsa-mir-17, hsa-mir-18a,
hsa-mir-19a, hsa-mir-19b-1, hsa-mir-20a, hsa-mir-92a-1, hsa-mir-
93

HMDD

Burns

hsa-mir-203, hsa-mir-663a

HMDD

Carcinoma

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7i, hsa-
mir-106b, hsa-mir-10a, hsa-mir-10b, hsa-mir-125b, hsa-mir-125b-
1, hsa-mir-125b-2, hsa-mir-138, hsa-mir-138-1, hsa-mir-138-2,
hsa-mir-142, hsa-mir-145, hsa-mir-146b, hsa-mir-149, hsa-mir-
155, hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-182, hsa-
mir-183, hsa-mir-184, hsa-mir-192, hsa-mir-200a, hsa-mir-200b,
hsa-mir-200c, hsa-mir-205, hsa-mir-20a, hsa-mir-21, hsa-mir-214,
hsa-mir-221, hsa-mir-222, hsa-mir-23a, hsa-mir-302a, hsa-mir-
302b, hsa-mir-302c, hsa-mir-302d, hsa-mir-302e, hsa-mir-302f,
hsa-mir-30a, hsa-mir-31, hsa-mir-34a, hsa-mir-371, hsa-mir-371a,
hsa-mir-372, hsa-mir-373, hsa-mir-375, hsa-mir-423, hsa-mir-96

HMDD

Carcinoma, Basal Cell

hsa-mir-106b, hsa-mir-125a, hsa-mir-139, hsa-mir-140, hsa-mir-
145, hsa-mir-17, hsa-mir-181c, hsa-mir-181d, hsa-mir-182, hsa-
mir-183, hsa-mir-18a, hsa-mir-18b, hsa-mir-19b-1, hsa-mir-19b-2,
hsa-mir-2861, hsa-mir-29c, hsa-mir-3196, hsa-mir-378a, hsa-mir-
378b, hsa-mir-378c, hsa-mir-378d-1, hsa-mir-378d-2, hsa-mir-
378e, hsa-mir-378f, hsa-mir-378g, hsa-mir-378h, hsa-mir-378i,
hsa-mir-455, hsa-mir-542, hsa-mir-572, hsa-mir-638, hsa-mir-93

HMDD

Carcinoma, Ductal, Breast

hsa-mir-21

HMDD

Carcinoma, Ehrlich Tumor

hsa-mir-141, hsa-mir-182, hsa-mir-183, hsa-mir-200a, hsa-mir-
200b, hsa-mir-429, hsa-mir-96

HMDD

Carcinoma, Embryonal

hsa-mir-302b

HMDD

Carcinoma, Endometrioid

hsa-mir-206, hsa-mir-21, hsa-mir-503
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HMDD

Carcinoma, Hepatocellular

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2,
hsa-mir-100, hsa-mir-101, hsa-mir-101-1, hsa-mir-101-2, hsa-mir-
103, hsa-mir-103a-1, hsa-mir-103a-2, hsa-mir-105-1, hsa-mir-105-
2, hsa-mir-106a, hsa-mir-106b, hsa-mir-107, hsa-mir-10a, hsa-
mir-10b, hsa-mir-1202, hsa-mir-122, hsa-mir-1224, hsa-mir-1231,
hsa-mir-1234, hsa-mir-124, hsa-mir-124-1, hsa-mir-124-2, hsa-
mir-124-3, hsa-mir-1249, hsa-mir-125a, hsa-mir-125b, hsa-mir-
125b-1, hsa-mir-125b-2, hsa-mir-126, hsa-mir-127, hsa-mir-1271,
hsa-mir-129, hsa-mir-129-1, hsa-mir-129-2, hsa-mir-1290, hsa-
mir-1301, hsa-mir-1303, hsa-mir-130a, hsa-mir-130b, hsa-mir-
133b, hsa-mir-134, hsa-mir-135a-1, hsa-mir-135a-2, hsa-mir-138-
1, hsa-mir-138-2, hsa-mir-139, hsa-mir-140, hsa-mir-141, hsa-mir-
142, hsa-mir-144, hsa-mir-145, hsa-mir-146a, hsa-mir-146b, hsa-
mir-147a, hsa-mir-148a, hsa-mir-148b, hsa-mir-150, hsa-mir-151,
hsa-mir-151a, hsa-mir-152, hsa-mir-155, hsa-mir-15a, hsa-mir-
15b, hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17, hsa-mir-
181a, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b-1, hsa-mir-
181b-2, hsa-mir-181c, hsa-mir-181d, hsa-mir-182, hsa-mir-183,
hsa-mir-187, hsa-mir-18a, hsa-mir-18b, hsa-mir-190a, hsa-mir-
191, hsa-mir-192, hsa-mir-193a, hsa-mir-195, hsa-mir-196a, hsa-
mir-196a-1, hsa-mir-196a-2, hsa-mir-197, hsa-mir-198, hsa-mir-
199a, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-199b, hsa-mir-
19a, hsa-mir-19b, hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-200a,
hsa-mir-200b, hsa-mir-200c, hsa-mir-202, hsa-mir-203, hsa-mir-
205, hsa-mir-208a, hsa-mir-208b, hsa-mir-20a, hsa-mir-20b, hsa-
mir-21, hsa-mir-210, hsa-mir-2110, hsa-mir-212, hsa-mir-214,
hsa-mir-216a, hsa-mir-217, hsa-mir-218-1, hsa-mir-218-2, hsa-
mir-219-1, hsa-mir-219-2, hsa-mir-22, hsa-mir-221, hsa-mir-222,
hsa-mir-223, hsa-mir-224, hsa-mir-23a, hsa-mir-24, hsa-mir-24-1,
hsa-mir-24-2, hsa-mir-25, hsa-mir-26, hsa-mir-26a-1, hsa-mir-26a-
2, hsa-mir-27a, hsa-mir-296, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-
29b-2, hsa-mir-29c¢, hsa-mir-301a, hsa-mir-302b, hsa-mir-302c,
hsa-mir-30a, hsa-mir-30b, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-
30d, hsa-mir-31, hsa-mir-320a, hsa-mir-320b-1, hsa-mir-320b-2,
hsa-mir-320c-1, hsa-mir-320c-2, hsa-mir-320d-1, hsa-mir-320e,
hsa-mir-323b, hsa-mir-324, hsa-mir-326, hsa-mir-330, hsa-mir-
335, hsa-mir-338, hsa-mir-345, hsa-mir-346, hsa-mir-34a, hsa-
mir-34c, hsa-mir-361, hsa-mir-362, hsa-mir-365a, hsa-mir-365b,
hsa-mir-370, hsa-mir-371, hsa-mir-372, hsa-mir-373, hsa-mir-375,
hsa-mir-376a-1, hsa-mir-376a-2, hsa-mir-378, hsa-mir-378a, hsa-
mir-379, hsa-mir-381, hsa-mir-409, hsa-mir-421, hsa-mir-423,
hsa-mir-425, hsa-mir-432, hsa-mir-449b, hsa-mir-450a-1, hsa-mir-
450a-2, hsa-mir-450b, hsa-mir-451a, hsa-mir-483, hsa-mir-484,
hsa-mir-485, hsa-mir-486, hsa-mir-489, hsa-mir-490, hsa-mir-491,
hsa-mir-492, hsa-mir-493, hsa-mir-497, hsa-mir-498, hsa-mir-
499a, hsa-mir-499b, hsa-mir-500, hsa-mir-500a, hsa-mir-500b,
hsa-mir-502, hsa-mir-503, hsa-mir-508, hsa-mir-512, hsa-mir-512-
1, hsa-mir-512-2, hsa-mir-517a, hsa-mir-517c, hsa-mir-518b, hsa-
mir-519d, hsa-mir-519e, hsa-mir-520b, hsa-mir-520d, hsa-mir-
520e, hsa-mir-522, hsa-mir-526a-1, hsa-mir-526a-2, hsa-mir-
526b, hsa-mir-527, hsa-mir-532, hsa-mir-542, hsa-mir-550a-1,
hsa-mir-550a-2, hsa-mir-550a-3, hsa-mir-590, hsa-mir-602, hsa-
mir-608, hsa-mir-612, hsa-mir-615, hsa-mir-629, hsa-mir-636,
hsa-mir-637, hsa-mir-650, hsa-mir-657, hsa-mir-7-1, hsa-mir-7-2,
hsa-mir-7-3, hsa-mir-744, hsa-mir-765, hsa-mir-92, hsa-mir-92a,
hsa-mir-92a-1, hsa-mir-92a-2, hsa-mir-92b, hsa-mir-93, hsa-mir-
96, hsa-mir-98, hsa-mir-99a, hsa-mir-99b

HMDD

Carcinoma, Neuroendocrine

hsa-mir-155, hsa-mir-21
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HMDD

Carcinoma, Non-Small-Cell Lung

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7d, hsa-let-7g, hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-
mir-100, hsa-mir-101-1, hsa-mir-101-2, hsa-mir-106a, hsa-mir-
10a, hsa-mir-124-1, hsa-mir-124-2, hsa-mir-124-3, hsa-mir-1254-
1, hsa-mir-1258, hsa-mir-125a, hsa-mir-125b-1, hsa-mir-125b-2,
hsa-mir-126, hsa-mir-130a, hsa-mir-133b, hsa-mir-134, hsa-mir-
135a-1, hsa-mir-135a-2, hsa-mir-135b, hsa-mir-138-1, hsa-mir-
138-2, hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-mir-146b,
hsa-mir-148a, hsa-mir-149, hsa-mir-150, hsa-mir-151a, hsa-mir-
151b, hsa-mir-155, hsa-mir-15a, hsa-mir-15b, hsa-mir-16-1, hsa-
mir-16-2, hsa-mir-17, hsa-mir-181a, hsa-mir-181a-1, hsa-mir-
181a-2, hsa-mir-182, hsa-mir-183, hsa-mir-186, hsa-mir-193a,
hsa-mir-193b, hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-199a,
hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-199b, hsa-mir-200b,
hsa-mir-200c, hsa-mir-205, hsa-mir-21, hsa-mir-210, hsa-mir-212,
hsa-mir-214, hsa-mir-218-1, hsa-mir-218-2, hsa-mir-221, hsa-mir-
222, hsa-mir-223, hsa-mir-27a, hsa-mir-27b, hsa-mir-29b-1, hsa-
mir-29b-2, hsa-mir-29¢, hsa-mir-30a, hsa-mir-30d, hsa-mir-30e,
hsa-mir-328, hsa-mir-337, hsa-mir-345, hsa-mir-34a, hsa-mir-34b,
hsa-mir-34c, hsa-mir-361, hsa-mir-374a, hsa-mir-378a, hsa-mir-
3940, hsa-mir-424, hsa-mir-429, hsa-mir-449a, hsa-mir-449b,
hsa-mir-451a, hsa-mir-451b, hsa-mir-485, hsa-mir-486, hsa-mir-
497, hsa-mir-499, hsa-mir-499a, hsa-mir-520a, hsa-mir-520b,
hsa-mir-520c, hsa-mir-520d, hsa-mir-520e, hsa-mir-574, hsa-mir-
625, hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3, hsa-mir-708, hsa-mir-
9-3, hsa-mir-93, hsa-mir-96, hsa-mir-98

HMDD

Carcinoma, Oral

hsa-mir-135b, hsa-mir-146b, hsa-mir-181a, hsa-mir-181b, hsa-
mir-181c, hsa-mir-181d, hsa-mir-197, hsa-mir-21, hsa-mir-221,
hsa-mir-222, hsa-mir-224, hsa-mir-27a, hsa-mir-338, hsa-mir-34a,
hsa-mir-378, hsa-mir-520h

HMDD

Carcinoma, Renal Cell

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7h, hsa-let-7i, hsa-mir-100, hsa-mir-101-
1, hsa-mir-101-2, hsa-mir-106b, hsa-mir-10b, hsa-mir-122, hsa-
mir-1233-1, hsa-mir-1233-2, hsa-mir-124-1, hsa-mir-124-2, hsa-
mir-124-3, hsa-mir-124a-2, hsa-mir-124a-3, hsa-mir-126, hsa-mir-
127, hsa-mir-1285-1, hsa-mir-1285-2, hsa-mir-129-2, hsa-mir-
1290, hsa-mir-130b, hsa-mir-134, hsa-mir-135a-1, hsa-mir-135a-
2, hsa-mir-138-1, hsa-mir-138-2, hsa-mir-139, hsa-mir-141, hsa-
mir-142, hsa-mir-143, hsa-mir-144, hsa-mir-145, hsa-mir-146a,
hsa-mir-146b, hsa-mir-150, hsa-mir-151a, hsa-mir-151b, hsa-mir-
155, hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-184, hsa-
mir-195, hsa-mir-196a-1, hsa-mir-199a-1, hsa-mir-199a-2, hsa-
mir-199b, hsa-mir-19a, hsa-mir-200a, hsa-mir-200b, hsa-mir-
200c, hsa-mir-203, hsa-mir-204, hsa-mir-205, hsa-mir-206, hsa-
mir-21, hsa-mir-210, hsa-mir-215, hsa-mir-218-1, hsa-mir-218-2,
hsa-mir-219-1, hsa-mir-219-2, hsa-mir-224, hsa-mir-23b, hsa-mir-
26a, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-26b, hsa-mir-27a,
hsa-mir-29c, hsa-mir-302b, hsa-mir-302c, hsa-mir-30c, hsa-mir-
30c-1, hsa-mir-30c-2, hsa-mir-30d, hsa-mir-320a, hsa-mir-320b-1,
hsa-mir-320b-2, hsa-mir-335, hsa-mir-339, hsa-mir-34a, hsa-mir-
34b, hsa-mir-34c, hsa-mir-363, hsa-mir-365a, hsa-mir-365b, hsa-
mir-367, hsa-mir-378a, hsa-mir-378b, hsa-mir-378c, hsa-mir-
378d-1, hsa-mir-378d-2, hsa-mir-378e, hsa-mir-378f, hsa-mir-
3789, hsa-mir-378h, hsa-mir-378i, hsa-mir-381, hsa-mir-425, hsa-
mir-429, hsa-mir-451a, hsa-mir-452, hsa-mir-454, hsa-mir-508,
hsa-mir-509-1, hsa-mir-509-2, hsa-mir-509-3, hsa-mir-514, hsa-
mir-514a-1, hsa-mir-514a-2, hsa-mir-514a-3, hsa-mir-571, hsa-
mir-625, hsa-mir-629, hsa-mir-655, hsa-mir-7-1, hsa-mir-708, hsa-
mir-760, hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3, hsa-mir-92a-1,
hsa-mir-92a-2, hsa-mir-93, hsa-mir-99a, hsa-mir-99b

HMDD

Carcinoma, Small Cell

hsa-let-7c, hsa-mir-100, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-
143, hsa-mir-145, hsa-mir-1827, hsa-mir-199a-1, hsa-mir-199a-2,
hsa-mir-21, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-34a

HMDD

Carcinoma, Spindle Cell

hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-205

HMDD

Carcinoma, Squamous

hsa-mir-146a, hsa-mir-499
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HMDD

Carcinoma, Squamous Cell

hsa-let-7d, hsa-let-7i, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-100, hsa-
mir-101, hsa-mir-101-1, hsa-mir-101-2, hsa-mir-106a, hsa-mir-
106b, hsa-mir-10a, hsa-mir-10b, hsa-mir-124-1, hsa-mir-124-2,
hsa-mir-125a, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-126, hsa-
mir-129-2, hsa-mir-130a, hsa-mir-133a-1, hsa-mir-133a-2, hsa-
mir-133b, hsa-mir-137, hsa-mir-138-1, hsa-mir-138-2, hsa-mir-
140, hsa-mir-142, hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-
mir-148a, hsa-mir-155, hsa-mir-15a, hsa-mir-16-1, hsa-mir-16-2,
hsa-mir-181a, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b-1,
hsa-mir-181b-2, hsa-mir-181d, hsa-mir-182, hsa-mir-184, hsa-mir-
185, hsa-mir-18a, hsa-mir-18b, hsa-mir-193a, hsa-mir-195, hsa-
mir-197, hsa-mir-19b-2, hsa-mir-200c, hsa-mir-203, hsa-mir-205,
hsa-mir-20a, hsa-mir-20b, hsa-mir-21, hsa-mir-210, hsa-mir-211,
hsa-mir-214, hsa-mir-218-1, hsa-mir-218-2, hsa-mir-222, hsa-mir-
223, hsa-mir-24, hsa-mir-24-1, hsa-mir-24-2, hsa-mir-27a, hsa-
mir-27b, hsa-mir-296, hsa-mir-29c, hsa-mir-30a, hsa-mir-30d,
hsa-mir-31, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c, hsa-mir-363,
hsa-mir-375, hsa-mir-421, hsa-mir-423, hsa-mir-486, hsa-mir-489,
hsa-mir-497, hsa-mir-499a, hsa-mir-499b, hsa-mir-504, hsa-mir-
519a-1, hsa-mir-519a-2, hsa-mir-542, hsa-mir-661, hsa-mir-874,
hsa-mir-885, hsa-mir-9-1, hsa-mir-9-3, hsa-mir-92a-2

HMDD

Cardiomegaly

hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-133a-1, hsa-mir-
133a-2, hsa-mir-150, hsa-mir-199a, hsa-mir-199a-1, hsa-mir-
199a-2, hsa-mir-208a, hsa-mir-378a

HMDD

Cardiomyopathies

hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-199b, hsa-mir-21, hsa-
mir-214, hsa-mir-27a

HMDD

Cardiomyopathy, Dilated

hsa-let-7i, hsa-mir-126, hsa-mir-155, hsa-mir-196a, hsa-mir-196a-
2, hsa-mir-21, hsa-mir-499, hsa-mir-499a

HMDD

Cardiomyopathy, Hypertrophic

hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-125b, hsa-mir-125b-
1, hsa-mir-125b-2, hsa-mir-133a, hsa-mir-133a-1, hsa-mir-133a-2,
hsa-mir-150, hsa-mir-181b, hsa-mir-181b-1, hsa-mir-181b-2, hsa-
mir-195, hsa-mir-199a, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-
208, hsa-mir-208a, hsa-mir-21, hsa-mir-214, hsa-mir-23a, hsa-
mir-23b, hsa-mir-24, hsa-mir-24-1, hsa-mir-24-2, hsa-mir-27b,
hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3

HMDD

Cardiomyopathy,Hypertrophy

hsa-mir-133a, hsa-mir-21, hsa-mir-23a, hsa-mir-9

HMDD

Cardiovascular Diseases

hsa-mir-21, hsa-mir-34a

HMDD

Carotid Artery Diseases

hsa-mir-221, hsa-mir-222

HMDD

Cataract

hsa-let-7b

HMDD

Central Nervous System Diseases

hsa-mir-134

HMDD

Cerebellar Neoplasms

hsa-mir-372, hsa-mir-373

HMDD

Cerebral Hemorrhage

hsa-mir-155, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-298, hsa-mir-
362

HMDD

Cerebral Infarction

hsa-mir-124-1, hsa-mir-124-2, hsa-mir-124-3, hsa-mir-146a, hsa-
mir-149, hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-491

HMDD

Cerebral Ischemia

hsa-mir-124-1, hsa-mir-124-2

HMDD

Cervical Intraepithelial Neoplasia

hsa-mir-218-1, hsa-mir-218-2

HMDD

Cervical Neoplasms

hsa-mir-218-1, hsa-mir-218-2

HMDD

Child Development Disorders,
Pervasive

hsa-mir-106b, hsa-mir-219, hsa-mir-219-1, hsa-mir-219-2, hsa-
mir-23a

HMDD

Chlamydia Infections

hsa-mir-146a

HMDD

Cholangiocarcinoma

hsa-mir-124-1, hsa-mir-124-2, hsa-mir-126, hsa-mir-141, hsa-mir-
151, hsa-mir-200b, hsa-mir-200c, hsa-mir-21, hsa-mir-214, hsa-
mir-25, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-370, hsa-mir-373,
hsa-mir-494

HMDD

Cholesteatoma

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-mir-21, hsa-mir-221

HMDD

Chondrodysplasia Punctata

hsa-mir-433

HMDD

Chordoma

hsa-mir-1-1, hsa-mir-1-2

HMDD

Choriocarcinoma

hsa-mir-141, hsa-mir-145, hsa-mir-199b, hsa-mir-34a
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Kiime
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HMDD

Cicatrix

hsa-mir-29b-1, hsa-mir-29b-2

HMDD

Cocaine-Related Disorders

hsa-let-7d, hsa-mir-124, hsa-mir-124-1, hsa-mir-124-2, hsa-mir-
124-3, hsa-mir-181a, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-
212

HMDD

Colitis

hsa-mir-155

HMDD

Colitis, Ulcerative

hsa-mir-126, hsa-mir-143, hsa-mir-145, hsa-mir-155, hsa-mir-21,
hsa-mir-941-1, hsa-mir-941-3, hsa-mir-941-4

HMDD

Colon Neoplasms

hsa-mir-106a, hsa-mir-126, hsa-mir-145, hsa-mir-17

HMDD

Colonic Neoplasms

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-1-1, hsa-mir-101, hsa-mir-101-
1, hsa-mir-101-2, hsa-mir-106a, hsa-mir-106b, hsa-mir-107, hsa-
mir-10b, hsa-mir-125a, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-
126, hsa-mir-127, hsa-mir-128-2, hsa-mir-128b, hsa-mir-1290,
hsa-mir-132, hsa-mir-133b, hsa-mir-137, hsa-mir-140, hsa-mir-
141, hsa-mir-142, hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-
mir-152, hsa-mir-155, hsa-mir-15a, hsa-mir-16-1, hsa-mir-16-2,
hsa-mir-17, hsa-mir-18a, hsa-mir-191, hsa-mir-192, hsa-mir-19a,
hsa-mir-19b, hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-200b, hsa-
mir-200c, hsa-mir-205, hsa-mir-20a, hsa-mir-21, hsa-mir-218-1,
hsa-mir-218-2, hsa-mir-22, hsa-mir-221, hsa-mir-223, hsa-mir-
23b, hsa-mir-24, hsa-mir-24-1, hsa-mir-24-2, hsa-mir-296, hsa-
mir-29a, hsa-mir-29b, hsa-mir-29b-1, hsa-mir-302b, hsa-mir-30a,
hsa-mir-30c, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-31, hsa-mir-
32, hsa-mir-330, hsa-mir-34a, hsa-mir-365, hsa-mir-365a, hsa-
mir-365b, hsa-mir-424, hsa-mir-449a, hsa-mir-486, hsa-mir-493,
hsa-mir-498, hsa-mir-502, hsa-mir-506, hsa-mir-518c, hsa-mir-
552, hsa-mir-584, hsa-mir-615, hsa-mir-622, hsa-mir-629, hsa-
mir-630, hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3, hsa-mir-92a, hsa-
mir-92a-1

HMDD

Colorectal Neoplasms

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b, hsa-let-7c,
hsa-let-7e, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-103a-1, hsa-mir-
103a-2, hsa-mir-103b-1, hsa-mir-103b-2, hsa-mir-106a, hsa-mir-
107, hsa-mir-10b, hsa-mir-1179, hsa-mir-122, hsa-mir-124-1, hsa-
mir-124-2, hsa-mir-124-3, hsa-mir-1246, hsa-mir-125b-1, hsa-mir-
125b-2, hsa-mir-126, hsa-mir-127, hsa-mir-1273c, hsa-mir-1275,
hsa-mir-1280, hsa-mir-129-1, hsa-mir-129-2, hsa-mir-1303, hsa-
mir-130a, hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-133b, hsa-mir-
135a, hsa-mir-135a-1, hsa-mir-135a-2, hsa-mir-135b, hsa-mir-
137, hsa-mir-139, hsa-mir-140, hsa-mir-141, hsa-mir-142, hsa-
mir-143, hsa-mir-144, hsa-mir-145, hsa-mir-146a, hsa-mir-146b,
hsa-mir-147b, hsa-mir-148a, hsa-mir-148b, hsa-mir-149, hsa-mir-
150, hsa-mir-152, hsa-mir-155, hsa-mir-16-1, hsa-mir-16-2, hsa-
mir-17, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b, hsa-mir-
181b-1, hsa-mir-181b-2, hsa-mir-182, hsa-mir-183, hsa-mir-185,
hsa-mir-186, hsa-mir-18a, hsa-mir-18b, hsa-mir-190a, hsa-mir-
1915, hsa-mir-193a, hsa-mir-194-1, hsa-mir-194-2, hsa-mir-195,
hsa-mir-196a, hsa-mir-196a-2, hsa-mir-199a, hsa-mir-199a-1,
hsa-mir-199a-2, hsa-mir-199b, hsa-mir-19a, hsa-mir-19b-1, hsa-
mir-19b-2, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
203, hsa-mir-206, hsa-mir-208a, hsa-mir-20a, hsa-mir-21, hsa-
mir-210, hsa-mir-211, hsa-mir-2110, hsa-mir-215, hsa-mir-216b,
hsa-mir-218-1, hsa-mir-218-2, hsa-mir-219-1, hsa-mir-22, hsa-mir-
221, hsa-mir-222, hsa-mir-224, hsa-mir-23a, hsa-mir-25, hsa-mir-
26a-1, hsa-mir-26a-2, hsa-mir-26b, hsa-mir-27a, hsa-mir-27b,
hsa-mir-28, hsa-mir-297, hsa-mir-29a, hsa-mir-301a, hsa-mir-30a,
hsa-mir-31, hsa-mir-320a, hsa-mir-324, hsa-mir-328, hsa-mir-330,
hsa-mir-335, hsa-mir-337, hsa-mir-338, hsa-mir-339, hsa-mir-33a,
hsa-mir-340, hsa-mir-342, hsa-mir-345, hsa-mir-34a, hsa-mir-34b,
hsa-mir-34c, hsa-mir-362, hsa-mir-367, hsa-mir-372, hsa-mir-373,
hsa-mir-375, hsa-mir-378a, hsa-mir-422a, hsa-mir-423, hsa-mir-
429, hsa-mir-451a, hsa-mir-454, hsa-mir-483, hsa-mir-486, hsa-
mir-491, hsa-mir-492, hsa-mir-497, hsa-mir-499a, hsa-mir-520a,
hsa-mir-542, hsa-mir-567, hsa-mir-574, hsa-mir-584, hsa-mir-608,
hsa-mir-625, hsa-mir-638, hsa-mir-646, hsa-mir-652, hsa-mir-7-1,
hsa-mir-7-2, hsa-mir-7-3, hsa-mir-708, hsa-mir-760, hsa-mir-9-1,
hsa-mir-9-2, hsa-mir-9-3, hsa-mir-92a, hsa-mir-92a-1, hsa-mir-
92a-2, hsa-mir-92b, hsa-mir-93, hsa-mir-95, hsa-mir-96, hsa-mir-
99a

HMDD

Colorectal Neoplasms, Hereditary
Nonpolyposis

hsa-mir-155
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Kategori Kiime miRNA Listesi
hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-122, hsa-mir-126,
hsa-mir-130a, hsa-mir-134, hsa-mir-181a-1, hsa-mir-181a-2, hsa-
HMDD Coronary Artery Disease mir-196a-2, hsa-mir-198, hsa-mir-21, hsa-mir-221, hsa-mir-222,
hsa-mir-340, hsa-mir-34a, hsa-mir-370, hsa-mir-499a, hsa-mir-
624, hsa-mir-92a-1, hsa-mir-92a-2
HMDD Creutzfeldt-Jakob Syndrome hsa-mir-146a
hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-mir-106a, hsa-mir-107,
hsa-mir-126, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-191, hsa-mir-
HMDD Crohn Disease 196a-1, hsa-mir-196a-2, hsa-mir-196b, hsa-mir-199a-1, hsa-mir-
199a-2, hsa-mir-200b, hsa-mir-200c, hsa-mir-23a, hsa-mir-29a,
hsa-mir-362, hsa-mir-532
HMDD Crohn's Disease hsa-mir-196a, hsa-mir-196b
HMDD Cryptosporidium hsa-mir-21, hsa-mir-23b, hsa-mir-27b, hsa-mir-30b
HMDD Cystic Fibrosis hsa-mir-155
hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-320a, hsa-mir-320b,
HMDD Cystitis. Interstitial hsa-mir-320b-1, hsa-mir-320b-2, hsa-mir-320c, hsa-mir-320c-1,
Y ' hsa-mir-320c-2, hsa-mir-320d, hsa-mir-320d-1, hsa-mir-320d-2,
hsa-mir-328, hsa-mir-449b, hsa-mir-500, hsa-mir-500a
HMDD Dementia hsa-mir-132, hsa-mir-212, hsa-mir-659
HMDD Demyelinating Diseases hsa-mir-155, hsa-mir-21, hsa-mir-301a
HMDD Dermatitis, Atopic hsa-mir-125b, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-21
HMDD Diabetes Complications hsa-mir-155
. . hsa-mir-126, hsa-mir-146a, hsa-mir-155, hsa-mir-21, hsa-mir-29c,
HMDD Diabetes Mellitus hsa-mir-301a, hsa-mir-320a, hsa-mir-375, hsa-mir-503
HMDD Diabetes Mellitus, Type 1 hsa-mir-326
hsa-mir-103a-1, hsa-mir-103a-2, hsa-mir-107, hsa-mir-126, hsa-
mir-143, hsa-mir-144, hsa-mir-146a, hsa-mir-15a, hsa-mir-191,
HMDD Diabetes Mellitus, Type 2 hsa-mir-197, hsa-mir-20b, hsa-mir-21, hsa-mir-223, hsa-mir-24,
hsa-mir-24-1, hsa-mir-24-2, hsa-mir-320a, hsa-mir-483, hsa-mir-
486, hsa-mir-99a
hsa-mir-192, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
HMDD Diabetic Nephropathies 21, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-29c, hsa-
mir-377, hsa-mir-451a
HMDD Diabetic Retinopathy hsa-mir-200b
hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
HMDD Digestive System Neoplasms hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i
. . hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-133a, hsa-mir-133a-
HMDD Distal Myopathies 1, hsa-mir-133a-2, hsa-mir-206
HMDD Down Syndrome hsa-mir-1246, hsa-mir-155
HMDD Drug-Induced Liver Injury hsa-mir-122, hsa-mir-192
HMDD Dyslipidemias hsa-mir-27b
HMDD Dyspepsia hsa-mir-325
HMDD Eclampsia hsa-mir-195, hsa-mir-21, hsa-mir-222, hsa-mir-26b, hsa-mir-335
HMDD Eczema hsa-mir-146a
Encephalomyelitis, Autoimmune, .
HMDD Experimental hsa-mir-155
hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b, hsa-let-7c,
hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-let-7g, hsa-
let-7i, hsa-mir-1-1, hsa-mir-100, hsa-mir-103a-1, hsa-mir-103a-2,
hsa-mir-103b-1, hsa-mir-103b-2, hsa-mir-124-1, hsa-mir-124-2,
hsa-mir-124-3, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-130b,
hsa-mir-141, hsa-mir-142, hsa-mir-146b, hsa-mir-148a, hsa-mir-
HMDD Endometrial Neoplasms 152, hsa-mir-153, hsa-mir-153-1, hsa-mir-153-2, hsa-mir-155,

hsa-mir-182, hsa-mir-183, hsa-mir-186, hsa-mir-18b, hsa-mir-
193a, hsa-mir-193b, hsa-mir-194-1, hsa-mir-194-2, hsa-mir-199b,
hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-204, hsa-mir-
205, hsa-mir-208a, hsa-mir-21, hsa-mir-210, hsa-mir-27a, hsa-
mir-27b, hsa-mir-29c, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-
378a, hsa-mir-429, hsa-mir-625, hsa-mir-633, hsa-mir-9, hsa-mir-
9-1, hsa-mir-9-2, hsa-mir-9-3, hsa-mir-96, hsa-mir-99a
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HMDD

Endometriosis

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b, hsa-let-7c,
hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-let-7g, hsa-
let-7i, hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-100, hsa-mir-
10a, hsa-mir-10b, hsa-mir-125a, hsa-mir-125b, hsa-mir-125b-1,
hsa-mir-125b-2, hsa-mir-126, hsa-mir-135a-1, hsa-mir-135a-2,
hsa-mir-135b, hsa-mir-141, hsa-mir-142, hsa-mir-143, hsa-mir-
145, hsa-mir-150, hsa-mir-17, hsa-mir-193a, hsa-mir-194, hsa-
mir-194-1, hsa-mir-194-2, hsa-mir-196b, hsa-mir-199a-1, hsa-mir-
199a-2, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-202,
hsa-mir-203, hsa-mir-20a, hsa-mir-22, hsa-mir-223, hsa-mir-23a,
hsa-mir-23b, hsa-mir-29c, hsa-mir-34c, hsa-mir-365, hsa-mir-
365a, hsa-mir-365b, hsa-mir-375, hsa-mir-424, hsa-mir-429, hsa-
mir-449b, hsa-mir-485, hsa-mir-504, hsa-mir-509-3, hsa-mir-520a,
hsa-mir-520b, hsa-mir-520c, hsa-mir-520d, hsa-mir-520e, hsa-
mir-520f, hsa-mir-520g, hsa-mir-520h, hsa-mir-574, hsa-mir-708,
hsa-mir-720, hsa-mir-873, hsa-mir-99a, hsa-mir-99b

HMDD

Endomyocardial Fibrosis

hsa-mir-101-1, hsa-mir-101-2, hsa-mir-208, hsa-mir-208a, hsa-
mir-25, hsa-mir-29a

HMDD

Endothelium, Vascular

hsa-mir-221

HMDD

Eosinophilic Esophagitis

hsa-let-7c, hsa-mir-106b, hsa-mir-132, hsa-mir-142, hsa-mir-144,
hsa-mir-145, hsa-mir-146a, hsa-mir-146b, hsa-mir-193a, hsa-mir-
193b, hsa-mir-203, hsa-mir-21, hsa-mir-210, hsa-mir-211, hsa-
mir-212, hsa-mir-222, hsa-mir-223, hsa-mir-29b-1, hsa-mir-29b-2,
hsa-mir-30a, hsa-mir-339, hsa-mir-365a, hsa-mir-375, hsa-mir-
592, hsa-mir-675, hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3, hsa-mir-
92a-1

HMDD

Ependymoma

hsa-let-7d, hsa-mir-135a-1, hsa-mir-135a-2, hsa-mir-17, hsa-mir-
203, hsa-mir-367, hsa-mir-383, hsa-mir-485, hsa-mir-596

HMDD

Erythropoiesis

hsa-mir-451a

HMDD

Esophageal Neoplasms

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b, hsa-let-7c,
hsa-mir-100, hsa-mir-101-1, hsa-mir-101-2, hsa-mir-1246, hsa-
mir-126, hsa-mir-1286, hsa-mir-129-2, hsa-mir-130a, hsa-mir-
130b, hsa-mir-1322, hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-
135b, hsa-mir-141, hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-
mir-148a, hsa-mir-150, hsa-mir-155, hsa-mir-15a, hsa-mir-183,
hsa-mir-192-2, hsa-mir-193a, hsa-mir-196a-1, hsa-mir-196a-2,
hsa-mir-196b, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-19a, hsa-
mir-200a, hsa-mir-200c, hsa-mir-203, hsa-mir-205, hsa-mir-20a,
hsa-mir-21, hsa-mir-210, hsa-mir-214, hsa-mir-22, hsa-mir-223,
hsa-mir-25, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-27a, hsa-mir-
28, hsa-mir-296, hsa-mir-29c, hsa-mir-302a, hsa-mir-302f, hsa-
mir-30b, hsa-mir-31, hsa-mir-342, hsa-mir-34a, hsa-mir-34b, hsa-
mir-34c, hsa-mir-375, hsa-mir-425, hsa-mir-451a, hsa-mir-452,
hsa-mir-454, hsa-mir-455, hsa-mir-486, hsa-mir-499, hsa-mir-
499a, hsa-mir-518b, hsa-mir-519c, hsa-mir-548d-1, hsa-mir-548d-
2, hsa-mir-574, hsa-mir-593, hsa-mir-617, hsa-mir-720, hsa-mir-
758, hsa-mir-766, hsa-mir-92a, hsa-mir-92a-1, hsa-mir-92a-2,
hsa-mir-98, hsa-mir-99a, hsa-mir-99b

HMDD

Esophagus

hsa-mir-205, hsa-mir-21

HMDD

Eye Abnormalities

hsa-mir-184

HMDD

Fanconi Anemia

hsa-mir-181c

HMDD

Fatty Liver

hsa-mir-1224, hsa-mir-15b, hsa-mir-182, hsa-mir-183, hsa-mir-
216a, hsa-mir-216b, hsa-mir-302a

HMDD

Fatty Liver, Alcoholic

hsa-mir-122, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-34a

HMDD

Fatty Liver, Non-Alcoholic

hsa-mir-10b, hsa-mir-122, hsa-mir-21, hsa-mir-34a, hsa-mir-451

HMDD

Fibroblasts

hsa-mir-155

HMDD

Fibrosarcoma

hsa-mir-373, hsa-mir-520c

HMDD

Fibrosis

hsa-mir-192, hsa-mir-21, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-
29b-2, hsa-mir-29¢

HMDD

Focal Epithelial Hyperplasia

hsa-mir-21

HMDD

Fragile X Syndrome

hsa-mir-134

HMDD

Francisella

hsa-mir-155

HMDD

Frontotemporal Lobar
Degeneration

hsa-mir-516a-1, hsa-mir-516a-2, hsa-mir-548b, hsa-mir-548c,
hsa-mir-571, hsa-mir-922
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HMDD

Gastric Neoplasms

hsa-mir-125a, hsa-mir-129-2, hsa-mir-137, hsa-mir-148a, hsa-mir-
148b, hsa-mir-23a, hsa-mir-34b, hsa-mir-370, hsa-mir-429, hsa-
mir-516a, hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3

HMDD

Gastritis, Atrophic

hsa-mir-155

HMDD

Gastrointestinal Neoplasms

hsa-let-7a-1, hsa-let-7g, hsa-mir-1-1, hsa-mir-107, hsa-mir-124-1,
hsa-mir-124-2, hsa-mir-124-3, hsa-mir-126, hsa-mir-133b, hsa-
mir-142, hsa-mir-146a, hsa-mir-148a, hsa-mir-152, hsa-mir-18b,
hsa-mir-196a, hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-200a,
hsa-mir-200b, hsa-mir-200c, hsa-mir-208a, hsa-mir-221, hsa-mir-
222, hsa-mir-31, hsa-mir-338, hsa-mir-375, hsa-mir-451, hsa-mir-
451a, hsa-mir-494, hsa-mir-497, hsa-mir-7, hsa-mir-7-1, hsa-mir-
7-2, hsa-mir-7-3, hsa-mir-98

HMDD

Gerstmann-Straussler-Scheinker
Disease

hsa-mir-146a

HMDD

Giant Cell Tumors

hsa-mir-224

HMDD

Glioblastoma

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7d, hsa-mir-101,
hsa-mir-101-1, hsa-mir-101-2, hsa-mir-106a, hsa-mir-10a, hsa-
mir-10b, hsa-mir-124, hsa-mir-124-1, hsa-mir-124-2, hsa-mir-124-
3, hsa-mir-124a, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-1260a,
hsa-mir-128, hsa-mir-128-1, hsa-mir-128-2, hsa-mir-1305, hsa-
mir-130a, hsa-mir-134, hsa-mir-137, hsa-mir-139, hsa-mir-142,
hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-mir-146b, hsa-mir-
148a, hsa-mir-149, hsa-mir-151, hsa-mir-151a, hsa-mir-153-1,
hsa-mir-153-2, hsa-mir-155, hsa-mir-15a, hsa-mir-16, hsa-mir-16-
1, hsa-mir-16-2, hsa-mir-17, hsa-mir-181a, hsa-mir-181a-1, hsa-
mir-181a-2, hsa-mir-181b, hsa-mir-181b-1, hsa-mir-181b-2, hsa-
mir-181c, hsa-mir-181d, hsa-mir-183, hsa-mir-184, hsa-mir-18a,
hsa-mir-193a, hsa-mir-195, hsa-mir-196b, hsa-mir-19a, hsa-mir-
19b, hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-200, hsa-mir-200b,
hsa-mir-205, hsa-mir-206, hsa-mir-208a, hsa-mir-208b, hsa-mir-
20a, hsa-mir-20b, hsa-mir-21, hsa-mir-210, hsa-mir-218-1, hsa-
mir-218-2, hsa-mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-224,
hsa-mir-23b, hsa-mir-25, hsa-mir-253, hsa-mir-26a-1, hsa-mir-
26a-2, hsa-mir-27b, hsa-mir-29a, hsa-mir-29c, hsa-mir-302a, hsa-
mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-mir-30a, hsa-mir-30c-
1, hsa-mir-30c-2, hsa-mir-31, hsa-mir-3163, hsa-mir-32, hsa-mir-
323a, hsa-mir-323b, hsa-mir-326, hsa-mir-328, hsa-mir-329-1,
hsa-mir-329-2, hsa-mir-342, hsa-mir-34a, hsa-mir-367, hsa-mir-
376a-1, hsa-mir-376a-2, hsa-mir-381, hsa-mir-425, hsa-mir-451,
hsa-mir-451a, hsa-mir-452, hsa-mir-455, hsa-mir-486, hsa-mir-
491, hsa-mir-504, hsa-mir-539, hsa-mir-7-1, hsa-mir-7-2, hsa-mir-
7-3, hsa-mir-708, hsa-mir-873, hsa-mir-885, hsa-mir-9-1, hsa-mir-
9-2, hsa-mir-9-3, hsa-mir-92a-1, hsa-mir-92a-2, hsa-mir-95, hsa-
mir-99a

HMDD

Glioma

hsa-mir-106a, hsa-mir-106b, hsa-mir-107, hsa-mir-10b, hsa-mir-
124-1, hsa-mir-124-2, hsa-mir-124-3, hsa-mir-125b-1, hsa-mir-
128, hsa-mir-128-1, hsa-mir-128-2, hsa-mir-135a-1, hsa-mir-135a-
2, hsa-mir-138-1, hsa-mir-138-2, hsa-mir-139, hsa-mir-143, hsa-
mir-145, hsa-mir-146b, hsa-mir-149, hsa-mir-152, hsa-mir-15b,
hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17, hsa-mir-181a, hsa-mir-
181a-1, hsa-mir-181a-2, hsa-mir-181b, hsa-mir-181b-1, hsa-mir-
181b-2, hsa-mir-181d, hsa-mir-182, hsa-mir-183, hsa-mir-185,
hsa-mir-18a, hsa-mir-18b, hsa-mir-195, hsa-mir-196a, hsa-mir-
196a-1, hsa-mir-196a-2, hsa-mir-196b, hsa-mir-200b, hsa-mir-
204, hsa-mir-20a, hsa-mir-20b, hsa-mir-21, hsa-mir-211, hsa-mir-
214, hsa-mir-215, hsa-mir-218-1, hsa-mir-218-2, hsa-mir-221,
hsa-mir-222, hsa-mir-224, hsa-mir-24-1, hsa-mir-24-2, hsa-mir-
26b, hsa-mir-27a, hsa-mir-27b, hsa-mir-302a, hsa-mir-302b, hsa-
mir-302c¢, hsa-mir-302d, hsa-mir-30a, hsa-mir-30e, hsa-mir-31,
hsa-mir-326, hsa-mir-335, hsa-mir-34a, hsa-mir-367, hsa-mir-371,
hsa-mir-371a, hsa-mir-373, hsa-mir-375, hsa-mir-383, hsa-mir-
410, hsa-mir-451, hsa-mir-451a, hsa-mir-483, hsa-mir-542, hsa-
mir-544a, hsa-mir-544b, hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3,
hsa-mir-9-1, hsa-mir-9-2, hsa-mir-92b, hsa-mir-93, hsa-mir-96

HMDD

Glomerulonephritis

hsa-mir-1207

HMDD

Glomerulonephritis, IGA

hsa-mir-146a, hsa-mir-148b, hsa-mir-155, hsa-mir-200a, hsa-mir-
200b, hsa-mir-429

HMDD

Gout

hsa-mir-519a-1, hsa-mir-519a-2, hsa-mir-519b, hsa-mir-519c,
hsa-mir-519d, hsa-mir-519e, hsa-mir-520a, hsa-mir-520b, hsa-
mir-520d, hsa-mir-520e, hsa-mir-520f, hsa-mir-520g, hsa-mir-
520h
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HMDD

Graft vs Host Disease

hsa-mir-155

HMDD

Granulosa Cell Tumor

hsa-mir-21

HMDD

Graves Disease

hsa-mir-154, hsa-mir-376b, hsa-mir-431

HMDD

Hamartoma Syndrome, Multiple

hsa-mir-19a, hsa-mir-21

HMDD

Hand, Foot and Mouth Disease

hsa-mir-140, hsa-mir-143, hsa-mir-148a, hsa-mir-324, hsa-mir-
362, hsa-mir-545, hsa-mir-628

HMDD

HBV Infection

hsa-mir-122, hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-197, hsa-
mir-22, hsa-mir-34b, hsa-mir-34c

HMDD

HCMV Infection

hsa-mir-199a-1, hsa-mir-199a-2

HMDD

HCV

hsa-mir-122

HMDD

Head and Neck Neoplasms

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2,
hsa-mir-100, hsa-mir-101-1, hsa-mir-101-2, hsa-mir-107, hsa-mir-
125a, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-1271, hsa-mir-
130a, hsa-mir-130b, hsa-mir-133a, hsa-mir-133a-1, hsa-mir-133a-
2, hsa-mir-138-1, hsa-mir-138-2, hsa-mir-141, hsa-mir-142, hsa-
mir-143, hsa-mir-145, hsa-mir-146b, hsa-mir-155, hsa-mir-15a,
hsa-mir-181a, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b,
hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-181d, hsa-mir-18a, hsa-
mir-18b, hsa-mir-193b, hsa-mir-195, hsa-mir-197, hsa-mir-200c,
hsa-mir-203, hsa-mir-204, hsa-mir-205, hsa-mir-21, hsa-mir-211,
hsa-mir-221, hsa-mir-223, hsa-mir-26b, hsa-mir-27b, hsa-mir-29c,
hsa-mir-302a, hsa-mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-
mir-302e, hsa-mir-302f, hsa-mir-31, hsa-mir-34a, hsa-mir-363,
hsa-mir-375, hsa-mir-455, hsa-mir-491, hsa-mir-499, hsa-mir-
499a, hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3, hsa-mir-744, hsa-mir-
885, hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3, hsa-mir-95, hsa-mir-
99a

HMDD

Hearing Loss

hsa-mir-96

HMDD

Heart Defects, Congenital

hsa-mir-1, hsa-mir-1-2, hsa-mir-133a, hsa-mir-133a-1, hsa-mir-
133a-2, hsa-mir-195, hsa-mir-26a, hsa-mir-26a-1, hsa-mir-26a-2,
hsa-mir-30b

HMDD

Heart Diseases

hsa-mir-21, hsa-mir-23a, hsa-mir-24-2, hsa-mir-27a

HMDD

Heart Failure

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7b, hsa-let-7c, hsa-
let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-7f-2, hsa-mir-1,
hsa-mir-1-1, hsa-mir-1-2, hsa-mir-106b, hsa-mir-107, hsa-mir-10b,
hsa-mir-125a, hsa-mir-126, hsa-mir-129, hsa-mir-129-2, hsa-mir-
130a, hsa-mir-130b, hsa-mir-132, hsa-mir-133a, hsa-mir-133a-1,
hsa-mir-133a-2, hsa-mir-133b, hsa-mir-135a, hsa-mir-135a-1,
hsa-mir-135a-2, hsa-mir-136, hsa-mir-139, hsa-mir-142, hsa-mir-
145, hsa-mir-148a, hsa-mir-150, hsa-mir-155, hsa-mir-15b, hsa-
mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17, hsa-mir-181a,
hsa-mir-181a-1, hsa-mir-182, hsa-mir-186, hsa-mir-18a, hsa-mir-
18b, hsa-mir-192, hsa-mir-195, hsa-mir-196a, hsa-mir-196a-1,
hsa-mir-196a-2, hsa-mir-199a, hsa-mir-199a-1, hsa-mir-199a-2,
hsa-mir-199b, hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1, hsa-mir-
19b-2, hsa-mir-200c, hsa-mir-204, hsa-mir-205, hsa-mir-208, hsa-
mir-208a, hsa-mir-21, hsa-mir-210, hsa-mir-211, hsa-mir-212,
hsa-mir-215, hsa-mir-216a, hsa-mir-218, hsa-mir-218-1, hsa-mir-
218-2, hsa-mir-22, hsa-mir-223, hsa-mir-23a, hsa-mir-23b, hsa-
mir-24, hsa-mir-24-1, hsa-mir-24-2, hsa-mir-26a, hsa-mir-26a-1,
hsa-mir-26a-2, hsa-mir-26b, hsa-mir-27a, hsa-mir-28, hsa-mir-
296, hsa-mir-297, hsa-mir-299, hsa-mir-29a, hsa-mir-29b, hsa-
mir-29b-1, hsa-mir-300, hsa-mir-302a, hsa-mir-302b, hsa-mir-
302c, hsa-mir-30a, hsa-mir-30b, hsa-mir-30c, hsa-mir-30c-1, hsa-
mir-30c-2, hsa-mir-30e, hsa-mir-32, hsa-mir-320, hsa-mir-320a,
hsa-mir-325, hsa-mir-330, hsa-mir-339, hsa-mir-340, hsa-mir-342,
hsa-mir-34b, hsa-mir-34c, hsa-mir-365, hsa-mir-365a, hsa-mir-
365b, hsa-mir-367, hsa-mir-372, hsa-mir-373, hsa-mir-377, hsa-
mir-381, hsa-mir-382, hsa-mir-423, hsa-mir-424, hsa-mir-429,
hsa-mir-432, hsa-mir-452, hsa-mir-494, hsa-mir-497, hsa-mir-499,
hsa-mir-499a, hsa-mir-500, hsa-mir-500a, hsa-mir-507, hsa-mir-
508, hsa-mir-512, hsa-mir-512-1, hsa-mir-512-2, hsa-mir-515,
hsa-mir-515-1, hsa-mir-515-2, hsa-mir-520a, hsa-mir-520b, hsa-
mir-520c, hsa-mir-520d, hsa-mir-520e, hsa-mir-520f, hsa-mir-
5209, hsa-mir-520h, hsa-mir-523, hsa-mir-525, hsa-mir-526a,
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hsa-mir-526a-1, hsa-mir-526a-2, hsa-mir-526b, hsa-mir-650, hsa-
mir-92a-1, hsa-mir-92a-2, hsa-mir-92b, hsa-mir-98

HMDD

Helplessness, Learned

hsa-mir-141, hsa-mir-182, hsa-mir-183, hsa-mir-200a, hsa-mir-
200b, hsa-mir-200c, hsa-mir-429, hsa-mir-96

HMDD

Hemangioma

hsa-mir-424

HMDD

Hemangiosarcoma

hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b-1, hsa-mir-
20a, hsa-mir-92a-1

HMDD

Hematologic Neoplasms

hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-17, hsa-mir-18a, hsa-
mir-193b, hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1, hsa-mir-20a,
hsa-mir-92a, hsa-mir-92a-1

HMDD

Hepatitis

hsa-mir-122

HMDD

Hepatitis B

hsa-let-7c, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-101-1, hsa-mir-101-
2, hsa-mir-106a, hsa-mir-106b, hsa-mir-122, hsa-mir-125a, hsa-
mir-132, hsa-mir-141, hsa-mir-146a, hsa-mir-150, hsa-mir-15a,
hsa-mir-181a, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b,
hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-18a, hsa-mir-18b, hsa-
mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-221, hsa-mir-23b,
hsa-mir-25, hsa-mir-29a, hsa-mir-338, hsa-mir-372, hsa-mir-373,
hsa-mir-501, hsa-mir-583, hsa-mir-602, hsa-mir-663

HMDD

Hepatitis B, Chronic

hsa-mir-122

HMDD

Hepatitis C

hsa-let-7b, hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-1181,
hsa-mir-122, hsa-mir-142, hsa-mir-149, hsa-mir-155, hsa-mir-16-
1, hsa-mir-16-2, hsa-mir-196a, hsa-mir-196a-1, hsa-mir-196a-2,
hsa-mir-196b, hsa-mir-199a, hsa-mir-199a-1, hsa-mir-199a-2,
hsa-mir-20a, hsa-mir-21, hsa-mir-23a, hsa-mir-24, hsa-mir-24-1,
hsa-mir-24-2, hsa-mir-27a, hsa-mir-296, hsa-mir-29a, hsa-mir-
29b-1, hsa-mir-29b-2, hsa-mir-29c, hsa-mir-30a, hsa-mir-30b,
hsa-mir-30c, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-30d, hsa-mir-
34a, hsa-mir-431, hsa-mir-448, hsa-mir-449a, hsa-mir-491, hsa-
mir-638

HMDD

Hepatitis C, Chronic

hsa-mir-122

HMDD

Hepatitis, Chronic

hsa-mir-126, hsa-mir-143, hsa-mir-145, hsa-mir-15b, hsa-mir-182,
hsa-mir-199a, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-199b,
hsa-mir-224, hsa-mir-28, hsa-mir-342, hsa-mir-372, hsa-mir-376¢

HMDD

Hepatoblastoma

hsa-mir-125a, hsa-mir-145, hsa-mir-148a, hsa-mir-150, hsa-mir-
199b, hsa-mir-214, hsa-mir-492

HMDD

HEV

hsa-mir-221, hsa-mir-222
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HMDD

HIV

hsa-mir-101-1, hsa-mir-101-2, hsa-mir-155, hsa-mir-21, hsa-mir-
217, hsa-mir-221, hsa-mir-222, hsa-mir-223, hsa-mir-29a, hsa-
mir-9-1, hsa-mir-9-2

HMDD

HIV Infection

hsa-mir-9-1

HMDD

HIV Infections

hsa-mir-125b, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-146a,
hsa-mir-150, hsa-mir-28, hsa-mir-382

HMDD

HIV-1

hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-132, hsa-mir-182

HMDD

Hodgkin Disease

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-mir-106a,
hsa-mir-106b, hsa-mir-128-1, hsa-mir-128-2, hsa-mir-128a, hsa-
mir-128b, hsa-mir-155, hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2,
hsa-mir-17, hsa-mir-182, hsa-mir-183, hsa-mir-18a, hsa-mir-19a,
hsa-mir-19b, hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-205, hsa-mir-
20a, hsa-mir-21, hsa-mir-24, hsa-mir-24-1, hsa-mir-24-2, hsa-mir-
9, hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3, hsa-mir-92a, hsa-mir-
92a-1, hsa-mir-92a-2, hsa-mir-96

HMDD

HPV Infection

hsa-mir-1286, hsa-mir-1287, hsa-mir-1290, hsa-mir-432, hsa-mir-
641, hsa-mir-95

HMDD

Huntington Disease

hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-146a, hsa-mir-150, hsa-
mir-200a, hsa-mir-200c, hsa-mir-214, hsa-mir-22, hsa-mir-34b

HMDD

Hyperglycemia

hsa-mir-221

HMDD

Hyperlipidemias

hsa-mir-122, hsa-mir-370

HMDD

Hypertension

hsa-let-7e, hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-103a-1,
hsa-mir-103a-2, hsa-mir-122, hsa-mir-133a, hsa-mir-133a-1, hsa-
mir-133a-2, hsa-mir-133b, hsa-mir-145, hsa-mir-150, hsa-mir-155,
hsa-mir-17, hsa-mir-204, hsa-mir-208b, hsa-mir-20a, hsa-mir-21,
hsa-mir-296, hsa-mir-328, hsa-mir-424, hsa-mir-503, hsa-mir-637

HMDD

Hypertrophy

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7h, hsa-let-7i, hsa-mir-1, hsa-mir-1-1, hsa-
mir-1-2, hsa-mir-133a, hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-
133b, hsa-mir-142, hsa-mir-155, hsa-mir-206, hsa-mir-208, hsa-
mir-208a, hsa-mir-21, hsa-mir-221, hsa-mir-23a, hsa-mir-26a,
hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-26b, hsa-mir-73, hsa-mir-
98

HMDD

Hypertrophy, Left Ventricular

hsa-mir-133a, hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-133b,
hsa-mir-30a, hsa-mir-30b

HMDD

Hypopharyngeal Neoplasms

hsa-mir-21

HMDD

Hypoxia-lschemia, Brain

hsa-mir-145

HMDD

Infertility, Male

hsa-mir-122, hsa-mir-1302-1, hsa-mir-1302-2, hsa-mir-1302-3,
hsa-mir-1302-4, hsa-mir-1302-5, hsa-mir-1302-6, hsa-mir-1302-7,
hsa-mir-1302-8, hsa-mir-146b, hsa-mir-181a-1, hsa-mir-181a-2,
hsa-mir-34c, hsa-mir-374b, hsa-mir-509-1, hsa-mir-509-2, hsa-
mir-509-3, hsa-mir-513a-1, hsa-mir-513a-2

HMDD

Inflammation

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b, hsa-let-7c,
hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-let-7g, hsa-
let-7i, hsa-mir-1236, hsa-mir-126, hsa-mir-127, hsa-mir-132, hsa-
mir-146a, hsa-mir-155, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-
181b, hsa-mir-181b-1, hsa-mir-21, hsa-mir-210, hsa-mir-219-2,
hsa-mir-221, hsa-mir-222, hsa-mir-23b, hsa-mir-24, hsa-mir-24-1,
hsa-mir-24-2, hsa-mir-29a, hsa-mir-33a, hsa-mir-33b

HMDD

Inflammatory Bowel Diseases

hsa-mir-106a, hsa-mir-155, hsa-mir-19b-1, hsa-mir-19b-2, hsa-
mir-21, hsa-mir-224, hsa-mir-629

HMDD

Influenza, Human

hsa-let-7c, hsa-mir-146a, hsa-mir-29a, hsa-mir-29¢

HMDD

Intellectual Disability

hsa-mir-137

HMDD

Intervertebral Disk

hsa-mir-155

HMDD

Intracranial Aneurysm

hsa-mir-34b, hsa-mir-34c

HMDD

Irritable Bowel Syndrome

hsa-mir-29a, hsa-mir-510

HMDD

Ischemia

hsa-mir-126, hsa-mir-155, hsa-mir-15a, hsa-mir-181a-1, hsa-mir-
181a-2, hsa-mir-21, hsa-mir-210, hsa-mir-23a, hsa-mir-29b-1,
hsa-mir-29b-2, hsa-mir-30b, hsa-mir-320a, hsa-mir-483, hsa-mir-
494

HMDD

Ischemic Preconditioning

hsa-mir-210
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HMDD

Keloid

hsa-mir-196a-1, hsa-mir-196a-2

HMDD

Keratoconus

hsa-mir-184

HMDD

Kidney Diseases

hsa-mir-126, hsa-mir-155, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-
29b-2, hsa-mir-29c, hsa-mir-324

HMDD

Kidney Failure, Acute

hsa-mir-210

HMDD

Kidney Failure, Chronic

hsa-mir-107, hsa-mir-142, hsa-mir-15b, hsa-mir-204, hsa-mir-211,
hsa-mir-32

HMDD

Kidney Neoplasms

hsa-mir-141, hsa-mir-15a, hsa-mir-192, hsa-mir-200c, hsa-mir-21,
hsa-mir-215, hsa-mir-23b

HMDD

Laryngeal Carcinoma

hsa-mir-1, hsa-mir-133a, hsa-mir-144, hsa-mir-206, hsa-mir-20b,
hsa-mir-31, hsa-mir-375, hsa-mir-378, hsa-mir-384, hsa-mir-422a,
hsa-mir-486, hsa-mir-487a, hsa-mir-93

HMDD

Laryngeal Neoplasms

hsa-mir-1-1, hsa-mir-1-2, hsa-mir-106b, hsa-mir-125b-1, hsa-mir-
125b-2, hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-144, hsa-mir-
145, hsa-mir-155, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-203, hsa-
mir-205, hsa-mir-206, hsa-mir-20b, hsa-mir-21, hsa-mir-24-1, hsa-
mir-24-2, hsa-mir-31, hsa-mir-34a, hsa-mir-375, hsa-mir-378a,
hsa-mir-384, hsa-mir-422a, hsa-mir-486, hsa-mir-487a, hsa-mir-
708, hsa-mir-93

HMDD

Learned Helplessness

hsa-mir-141, hsa-mir-182, hsa-mir-183, hsa-mir-200a, hsa-mir-
200b, hsa-mir-200c, hsa-mir-429, hsa-mir-96

HMDD

Leiomyoma

hsa-let-7c, hsa-mir-106b, hsa-mir-137, hsa-mir-200a, hsa-mir-217,
hsa-mir-363, hsa-mir-4792, hsa-mir-490, hsa-mir-93

HMDD

Leiomyosarcoma

hsa-mir-31

HMDD

Leprosy

hsa-mir-21

HMDD

Leukemia

hsa-mir-125a, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-138, hsa-
mir-138-1, hsa-mir-138-2, hsa-mir-143, hsa-mir-150, hsa-mir-15a,
hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17, hsa-mir-181a,
hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-18a, hsa-mir-196b, hsa-
mir-199a-1, hsa-mir-199a-2, hsa-mir-199b, hsa-mir-19a, hsa-mir-
19b, hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-20a, hsa-mir-21, hsa-
mir-27a, hsa-mir-31, hsa-mir-331, hsa-mir-339, hsa-mir-34a, hsa-
mir-378, hsa-mir-378a, hsa-mir-454, hsa-mir-485, hsa-mir-495,
hsa-mir-575, hsa-mir-660, hsa-mir-663, hsa-mir-663a, hsa-mir-9-
1, hsa-mir-9-2, hsa-mir-9-3, hsa-mir-92a, hsa-mir-92a-1, hsa-mir-
92a-2

HMDD

Leukemia, Acute

hsa-mir-222

HMDD

Leukemia, B-Cell

hsa-mir-125b, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-142, hsa-
mir-155, hsa-mir-15a, hsa-mir-16, hsa-mir-16-1, hsa-mir-17, hsa-
mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1, hsa-mir-20a,
hsa-mir-92a, hsa-mir-92a-1

HMDD

Leukemia, Biphenotypic, Acute

hsa-mir-125b, hsa-mir-125b-1, hsa-mir-182, hsa-mir-584

HMDD

Leukemia, lymphoblastic, Acute

hsa-mir-221

HMDD

Leukemia, Lymphoblastic, Acute,
Pediatric

hsa-let-7b, hsa-mir-100, hsa-mir-125b, hsa-mir-99a

HMDD

Leukemia, lymphoblastic, Chronic

hsa-mir-34a

HMDD

Leukemia, Lymphocytic, Chronic,
B-Cell

hsa-mir-103a-1, hsa-mir-103a-2, hsa-mir-106b, hsa-mir-107, hsa-
mir-125b-1, hsa-mir-125b-2, hsa-mir-130a, hsa-mir-146a, hsa-mir-
146b, hsa-mir-148a, hsa-mir-151, hsa-mir-151a, hsa-mir-155,
hsa-mir-15a, hsa-mir-15b, hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2,
hsa-mir-17, hsa-mir-181a, hsa-mir-181a-1, hsa-mir-181a-2, hsa-
mir-181b, hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-181c, hsa-mir-
187, hsa-mir-18a, hsa-mir-195, hsa-mir-196b, hsa-mir-19a, hsa-
mir-19b-1, hsa-mir-206, hsa-mir-20a, hsa-mir-21, hsa-mir-22, hsa-
mir-221, hsa-mir-222, hsa-mir-223, hsa-mir-23b, hsa-mir-24, hsa-
mir-24-1, hsa-mir-27b, hsa-mir-29a, hsa-mir-29b, hsa-mir-29b-1,
hsa-mir-29b-2, hsa-mir-29c, hsa-mir-342, hsa-mir-34a, hsa-mir-
34b, hsa-mir-34c, hsa-mir-640, hsa-mir-650, hsa-mir-92a, hsa-
mir-92a-1
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HMDD

Leukemia, Myelogenous, Chronic,
BCR-ABL Positive

hsa-mir-144, hsa-mir-155, hsa-mir-181a-1, hsa-mir-212, hsa-mir-
30a, hsa-mir-31, hsa-mir-328, hsa-mir-369, hsa-mir-410, hsa-mir-
451a, hsa-mir-451b, hsa-mir-564, hsa-mir-615, hsa-mir-663a

HMDD

Leukemia, Myeloid

hsa-mir-125b, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-130a,
hsa-mir-130b, hsa-mir-138-1, hsa-mir-138-2, hsa-mir-17, hsa-mir-
18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1, hsa-mir-19b-2,
hsa-mir-20a, hsa-mir-23a, hsa-mir-32, hsa-mir-92a, hsa-mir-92a-
1, hsa-mir-92a-2

HMDD

Leukemia, Myeloid, Acute

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-100, hsa-mir-10a, hsa-mir-
125b, hsa-mir-125b-1, hsa-mir-126, hsa-mir-127, hsa-mir-142,
hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-mir-150, hsa-mir-
154, hsa-mir-155, hsa-mir-15a, hsa-mir-15b, hsa-mir-17, hsa-mir-
181a, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b-1, hsa-mir-
181b-2, hsa-mir-181c, hsa-mir-181d, hsa-mir-18a, hsa-mir-193a,
hsa-mir-193b, hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-196b,
hsa-mir-199b, hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1, hsa-mir-
19b-2, hsa-mir-203, hsa-mir-20a, hsa-mir-219-1, hsa-mir-219-2,
hsa-mir-221, hsa-mir-222, hsa-mir-223, hsa-mir-224, hsa-mir-24-
1, hsa-mir-25, hsa-mir-26a, hsa-mir-26a-1, hsa-mir-26a-2, hsa-
mir-27a, hsa-mir-299, hsa-mir-29a, hsa-mir-29b, hsa-mir-29b-1,
hsa-mir-29b-2, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-3151, hsa-
mir-323, hsa-mir-323a, hsa-mir-337, hsa-mir-342, hsa-mir-34a,
hsa-mir-34b, hsa-mir-370, hsa-mir-382, hsa-mir-424, hsa-mir-590,
hsa-mir-628, hsa-mir-663a, hsa-mir-92a, hsa-mir-92a-1, hsa-mir-
92a-2, hsa-mir-98

HMDD

Leukemia, Myeloid, Chronic-Phase

hsa-mir-10a, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-
30a

HMDD

Leukemia, Promyelocytic, Acute

hsa-mir-125b-1, hsa-mir-181a, hsa-mir-181a-1, hsa-mir-181a-2,
hsa-mir-181b, hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-181d,
hsa-mir-223, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c

HMDD

Leukemia,Lymphocytic,Chronic

hsa-mir-15a, hsa-mir-16, hsa-mir-181a, hsa-mir-181b, hsa-mir-
29b

HMDD

Leukemia-Lymphoma, Adult T-Cell

hsa-mir-142, hsa-mir-155, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17,
hsa-mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1, hsa-mir-
19b-2, hsa-mir-203, hsa-mir-205, hsa-mir-20a, hsa-mir-326, hsa-
mir-451a, hsa-mir-663a, hsa-mir-711, hsa-mir-92a, hsa-mir-92a-1,
hsa-mir-92a-2

HMDD

Leukoplakia, Oral

hsa-mir-31

HMDD

Lichen Planus, Oral

hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-146a, hsa-mir-155, hsa-
mir-203, hsa-mir-21, hsa-mir-26b, hsa-mir-27b

HMDD

Lipid Metabolism Disorders

hsa-mir-122

HMDD

Liposarcoma

hsa-let-7b, hsa-let-7g, hsa-mir-143, hsa-mir-155

HMDD

Liver Cirrhosis

hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-181b-1, hsa-mir-181b-2,
hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-200a, hsa-mir-200b,
hsa-mir-21, hsa-mir-214, hsa-mir-221, hsa-mir-222, hsa-mir-29a,
hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-29c, hsa-mir-513a-1, hsa-
mir-513a-2, hsa-mir-513b, hsa-mir-513c, hsa-mir-571, hsa-mir-
652

HMDD

Liver Cirrhosis, Biliary

hsa-mir-506

HMDD

Liver Diseases

hsa-mir-122, hsa-mir-15a, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-
29b-2

HMDD

Liver Diseases, Alcoholic

hsa-mir-212

HMDD

Liver Failure

hsa-mir-122, hsa-mir-15b, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-
194-1, hsa-mir-194-2, hsa-mir-221

HMDD

Liver Fibrosis

hsa-mir-199a, hsa-mir-200a, hsa-mir-200b

HMDD

Liver Neoplasms

hsa-let-7b, hsa-let-7i, hsa-mir-10b, hsa-mir-122, hsa-mir-133b,
hsa-mir-148b, hsa-mir-200a, hsa-mir-21, hsa-mir-210, hsa-mir-
223, hsa-mir-24-1, hsa-mir-24-2, hsa-mir-29a, hsa-mir-30a, hsa-
mir-34c, hsa-mir-372, hsa-mir-375, hsa-mir-470, hsa-mir-486,
hsa-mir-629

HMDD

Long QT Syndrome

hsa-mir-133a-1, hsa-mir-133a-2

HMDD

Lung Diseases

hsa-mir-106b
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HMDD

Lung Diseases, Interstitial

hsa-let-7e, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-128-1, hsa-
mir-128-2, hsa-mir-142, hsa-mir-19a, hsa-mir-20b, hsa-mir-30e,
hsa-mir-668, hsa-mir-92b

HMDD

Lung Neoplasms

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2,
hsa-mir-100, hsa-mir-101, hsa-mir-101-1, hsa-mir-101-2, hsa-mir-
103, hsa-mir-103a-1, hsa-mir-103a-2, hsa-mir-103b-1, hsa-mir-
103b-2, hsa-mir-106a, hsa-mir-107, hsa-mir-10b, hsa-mir-124,
hsa-mir-124-1, hsa-mir-124-2, hsa-mir-124-3, hsa-mir-125a, hsa-
mir-125b, hsa-mir-125b-1, hsa-mir-126, hsa-mir-127, hsa-mir-128-
2, hsa-mir-128b, hsa-mir-1297, hsa-mir-132, hsa-mir-133a-1, hsa-
mir-133b, hsa-mir-134, hsa-mir-135a-1, hsa-mir-135a-2, hsa-mir-
135b, hsa-mir-136, hsa-mir-137, hsa-mir-138-1, hsa-mir-138-2,
hsa-mir-140, hsa-mir-142, hsa-mir-143, hsa-mir-145, hsa-mir-
146a, hsa-mir-146b, hsa-mir-148a, hsa-mir-150, hsa-mir-155,
hsa-mir-17, hsa-mir-181a, hsa-mir-181a-1, hsa-mir-181a-2, hsa-
mir-181b, hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-181c, hsa-mir-
182, hsa-mir-183, hsa-mir-185, hsa-mir-186, hsa-mir-18a, hsa-
mir-18b, hsa-mir-191, hsa-mir-192, hsa-mir-193a, hsa-mir-196a,
hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-197, hsa-mir-198, hsa-
mir-199a, hsa-mir-199a-1, hsa-mir-199b, hsa-mir-19a, hsa-mir-
19b, hsa-mir-19b-1, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c,
hsa-mir-203, hsa-mir-205, hsa-mir-206, hsa-mir-20a, hsa-mir-21,
hsa-mir-210, hsa-mir-212, hsa-mir-214, hsa-mir-216a, hsa-mir-
216b, hsa-mir-218, hsa-mir-218-2, hsa-mir-219, hsa-mir-219-1,
hsa-mir-22, hsa-mir-220, hsa-mir-221, hsa-mir-222, hsa-mir-223,
hsa-mir-224, hsa-mir-23a, hsa-mir-24, hsa-mir-24-2, hsa-mir-25,
hsa-mir-26a, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-26b, hsa-mir-
27a, hsa-mir-27b, hsa-mir-29a, hsa-mir-29b, hsa-mir-29b-1, hsa-
mir-29b-2, hsa-mir-29¢, hsa-mir-301a, hsa-mir-30a, hsa-mir-30b,
hsa-mir-30c, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-30d, hsa-mir-
30e, hsa-mir-31, hsa-mir-32, hsa-mir-326, hsa-mir-330, hsa-mir-
335, hsa-mir-338, hsa-mir-33a, hsa-mir-33b, hsa-mir-34a, hsa-
mir-34b, hsa-mir-34c, hsa-mir-365a, hsa-mir-365b, hsa-mir-375,
hsa-mir-376a, hsa-mir-376a-1, hsa-mir-376a-2, hsa-mir-381, hsa-
mir-486, hsa-mir-487b, hsa-mir-494, hsa-mir-497, hsa-mir-499,
hsa-mir-499a, hsa-mir-511-1, hsa-mir-511-2, hsa-mir-513a-1, hsa-
mir-513a-2, hsa-mir-520h, hsa-mir-542, hsa-mir-574, hsa-mir-629,
hsa-mir-638, hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3, hsa-mir-9,
hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3, hsa-mir-923, hsa-mir-92a,
hsa-mir-92a-1, hsa-mir-93, hsa-mir-95, hsa-mir-96, hsa-mir-98

HMDD

Lupus Erythematosus, Systemic

hsa-mir-101-1, hsa-mir-101-2, hsa-mir-125b-1, hsa-mir-125b-2,
hsa-mir-126, hsa-mir-141, hsa-mir-142, hsa-mir-145, hsa-mir-
146a, hsa-mir-155, hsa-mir-17, hsa-mir-181a-1, hsa-mir-181a-2,
hsa-mir-192, hsa-mir-19b-1, hsa-mir-200a, hsa-mir-200b, hsa-mir-
200c, hsa-mir-205, hsa-mir-20a, hsa-mir-21, hsa-mir-224, hsa-
mir-29b-1, hsa-mir-29b-2, hsa-mir-30a, hsa-mir-31, hsa-mir-3148,
hsa-mir-429, hsa-mir-569

HMDD

Lupus Nephritis

hsa-mir-1224, hsa-mir-146a, hsa-mir-198, hsa-mir-371, hsa-mir-
371a, hsa-mir-423, hsa-mir-638, hsa-mir-663, hsa-mir-663a

HMDD

Lupus Vulgaris

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7e,
hsa-mir-130b, hsa-mir-134, hsa-mir-142, hsa-mir-146a, hsa-mir-
150, hsa-mir-184, hsa-mir-185, hsa-mir-195, hsa-mir-197, hsa-
mir-198, hsa-mir-200c, hsa-mir-208b, hsa-mir-210, hsa-mir-223,
hsa-mir-23a, hsa-mir-296, hsa-mir-30a, hsa-mir-30d, hsa-mir-324,
hsa-mir-346, hsa-mir-365, hsa-mir-365a, hsa-mir-365b, hsa-mir-
423, hsa-mir-433, hsa-mir-484, hsa-mir-486, hsa-mir-494, hsa-
mir-500, hsa-mir-500a, hsa-mir-516a, hsa-mir-516a-1, hsa-mir-
516a-2, hsa-mir-516b, hsa-mir-516b-1, hsa-mir-516b-2, hsa-mir-
518b, hsa-mir-518c, hsa-mir-557, hsa-mir-575, hsa-mir-583, hsa-
mir-596, hsa-mir-600, hsa-mir-601, hsa-mir-602, hsa-mir-608,
hsa-mir-611, hsa-mir-612, hsa-mir-615, hsa-mir-622, hsa-mir-629,
hsa-mir-637, hsa-mir-638, hsa-mir-642, hsa-mir-642a, hsa-mir-
654, hsa-mir-657, hsa-mir-658, hsa-mir-662, hsa-mir-663, hsa-
mir-663a, hsa-mir-769, hsa-mir-99a
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HMDD

Lymphoma

hsa-mir-101-1, hsa-mir-101-2, hsa-mir-122, hsa-mir-124-1, hsa-
mir-125a, hsa-mir-126, hsa-mir-133b, hsa-mir-135a-1, hsa-mir-
135a-2, hsa-mir-135b, hsa-mir-138-1, hsa-mir-138-2, hsa-mir-139,
hsa-mir-146a, hsa-mir-150, hsa-mir-155, hsa-mir-15a, hsa-mir-16,
hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17, hsa-mir-181a-1, hsa-mir-
181a-2, hsa-mir-184, hsa-mir-18a, hsa-mir-18b, hsa-mir-19a, hsa-
mir-19b, hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-200a, hsa-mir-
200b, hsa-mir-200c, hsa-mir-203, hsa-mir-20a, hsa-mir-20b, hsa-
mir-21, hsa-mir-210, hsa-mir-218-1, hsa-mir-218-2, hsa-mir-24-1,
hsa-mir-26a, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-29c, hsa-mir-
342, hsa-mir-345, hsa-mir-363, hsa-mir-486, hsa-mir-499, hsa-
mir-499a, hsa-mir-518b, hsa-mir-539, hsa-mir-550a-1, hsa-mir-
550a-2, hsa-mir-629, hsa-mir-708, hsa-mir-92a, hsa-mir-92a-1,
hsa-mir-92a-2, hsa-mir-92b

HMDD

Lymphoma, B-Cell

hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-mir-150, hsa-mir-
155, hsa-mir-15a, hsa-mir-16-1, hsa-mir-17, hsa-mir-181a, hsa-
mir-181a-1, hsa-mir-181a-2, hsa-mir-18a, hsa-mir-193b, hsa-mir-
195, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-19a, hsa-mir-19b,
hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-20a, hsa-mir-21, hsa-mir-
214, hsa-mir-22, hsa-mir-26b, hsa-mir-29a, hsa-mir-29b-1, hsa-
mir-29b-2, hsa-mir-29¢, hsa-mir-30e, hsa-mir-34a, hsa-mir-9-1,
hsa-mir-9-2, hsa-mir-9-3, hsa-mir-92a, hsa-mir-92a-1, hsa-mir-
92a-2

HMDD

Lymphoma, Extranodal NK-T-Cell

hsa-mir-155, hsa-mir-27a

HMDD

Lymphoma, Large B-Cell, Diffuse

hsa-mir-129-1, hsa-mir-129-2, hsa-mir-155, hsa-mir-200c, hsa-
mir-21, hsa-mir-221, hsa-mir-223, hsa-mir-34a

HMDD

Lymphoma, Large-Cell, Anaplastic

hsa-mir-101, hsa-mir-101-1, hsa-mir-101-2, hsa-mir-155, hsa-mir-
17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1, hsa-
mir-19b-2, hsa-mir-20a, hsa-mir-92a, hsa-mir-92a-1, hsa-mir-92a-
2

HMDD

Lymphoma, Mantle-Cell

hsa-mir-15a, hsa-mir-16, hsa-mir-16-1, hsa-mir-17, hsa-mir-18a,
hsa-mir-19a, hsa-mir-19b-1, hsa-mir-20a, hsa-mir-20b, hsa-mir-
26a, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-92a-1

HMDD

Lymphoma, Non-Hodgkin

hsa-mir-148b, hsa-mir-155, hsa-mir-21

HMDD

Lymphoma, Primary Effusion

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-221, hsa-mir-222, hsa-mir-98

HMDD

Lymphoma, T-Cell

hsa-mir-101-1, hsa-mir-101-2, hsa-mir-125b-1, hsa-mir-125b-2,
hsa-mir-17, hsa-mir-181a, hsa-mir-181a-1, hsa-mir-181a-2, hsa-
mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1, hsa-mir-19b-2,
hsa-mir-20a, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-26b, hsa-mir-
92a, hsa-mir-92a-1, hsa-mir-92a-2

HMDD

Lymphoproliferative Disorders

hsa-mir-16-1, hsa-mir-16-2, hsa-mir-223

HMDD

Marek Disease

hsa-mir-150, hsa-mir-221, hsa-mir-222, hsa-mir-223

HMDD

Mastocytosis, Systemic

hsa-mir-381, hsa-mir-539

HMDD

Medulloblastoma

hsa-mir-106a, hsa-mir-10a, hsa-mir-10b, hsa-mir-124, hsa-mir-
124-1, hsa-mir-124-2, hsa-mir-124-3, hsa-mir-125a, hsa-mir-125b,
hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-126, hsa-mir-127, hsa-
mir-135a, hsa-mir-135a-1, hsa-mir-135a-2, hsa-mir-135b, hsa-mir-
143, hsa-mir-144, hsa-mir-145, hsa-mir-146a, hsa-mir-148a, hsa-
mir-153, hsa-mir-153-1, hsa-mir-153-2, hsa-mir-17, hsa-mir-181b,
hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-182, hsa-mir-183, hsa-
mir-186, hsa-mir-18a, hsa-mir-193a, hsa-mir-193b, hsa-mir-199b,
hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-
203, hsa-mir-20a, hsa-mir-21, hsa-mir-218-1, hsa-mir-218-2, hsa-
mir-219-1, hsa-mir-219-2, hsa-mir-223, hsa-mir-224, hsa-mir-
302b, hsa-mir-302d, hsa-mir-30a, hsa-mir-31, hsa-mir-323a, hsa-
mir-338, hsa-mir-33b, hsa-mir-34a, hsa-mir-361, hsa-mir-373,
hsa-mir-376a-1, hsa-mir-376a-2, hsa-mir-376¢, hsa-mir-379, hsa-
mir-383, hsa-mir-409, hsa-mir-452, hsa-mir-483, hsa-mir-494,
hsa-mir-495, hsa-mir-504, hsa-mir-512-2, hsa-mir-539, hsa-mir-
548d-1, hsa-mir-548d-2, hsa-mir-9, hsa-mir-9-1, hsa-mir-9-2, hsa-
mir-9-3, hsa-mir-92a, hsa-mir-92a-1, hsa-mir-92a-2, hsa-mir-92b,
hsa-mir-935, hsa-mir-96
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HMDD

Melanocytic Nevus

hsa-let-7c, hsa-mir-125b

HMDD

Melanoma

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-1, hsa-mir-1-1, hsa-mir-103,
hsa-mir-103a-2, hsa-mir-106a, hsa-mir-106b, hsa-mir-107, hsa-
mir-122, hsa-mir-124-1, hsa-mir-124-2, hsa-mir-124-3, hsa-mir-
1249, hsa-mir-125a, hsa-mir-125b, hsa-mir-125b-1, hsa-mir-125b-
2, hsa-mir-126, hsa-mir-1280, hsa-mir-133a, hsa-mir-133a-2, hsa-
mir-135b, hsa-mir-137, hsa-mir-138-1, hsa-mir-138-2, hsa-mir-
141, hsa-mir-142, hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-
mir-146b, hsa-mir-148a, hsa-mir-149, hsa-mir-151, hsa-mir-151a,
hsa-mir-153, hsa-mir-153-2, hsa-mir-155, hsa-mir-15a, hsa-mir-
15b, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17, hsa-mir-181a, hsa-
mir-181a-1, hsa-mir-181a-2, hsa-mir-182, hsa-mir-183, hsa-mir-
186, hsa-mir-18a, hsa-mir-18b, hsa-mir-191, hsa-mir-193a, hsa-
mir-193b, hsa-mir-194, hsa-mir-194-1, hsa-mir-195, hsa-mir-196a,
hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-199a, hsa-mir-199a-1,
hsa-mir-199a-2, hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1, hsa-
mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-203, hsa-mir-204,
hsa-mir-205, hsa-mir-20a, hsa-mir-20b, hsa-mir-21, hsa-mir-210,
hsa-mir-211, hsa-mir-214, hsa-mir-215, hsa-mir-216a, hsa-mir-
217, hsa-mir-218, hsa-mir-218-1, hsa-mir-218-2, hsa-mir-219,
hsa-mir-219-1, hsa-mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-
23b, hsa-mir-25, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-27b, hsa-
mir-296, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-
302a, hsa-mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-mir-30a,
hsa-mir-30b, hsa-mir-30d, hsa-mir-30e, hsa-mir-31, hsa-mir-320,
hsa-mir-320a, hsa-mir-328, hsa-mir-330, hsa-mir-338, hsa-mir-
339, hsa-mir-342, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c, hsa-
mir-361, hsa-mir-362, hsa-mir-365, hsa-mir-365a, hsa-mir-365b,
hsa-mir-367, hsa-mir-375, hsa-mir-378, hsa-mir-378a, hsa-mir-
383, hsa-mir-422a, hsa-mir-429, hsa-mir-452, hsa-mir-486, hsa-
mir-488, hsa-mir-501, hsa-mir-506, hsa-mir-507, hsa-mir-508,
hsa-mir-509, hsa-mir-509-1, hsa-mir-509-2, hsa-mir-509-3, hsa-
mir-510, hsa-mir-513a-1, hsa-mir-513a-2, hsa-mir-513b, hsa-mir-
513c, hsa-mir-514a-1, hsa-mir-514a-2, hsa-mir-514a-3, hsa-mir-
517a, hsa-mir-518e, hsa-mir-519b, hsa-mir-532, hsa-mir-550,
hsa-mir-550a-1, hsa-mir-550a-2, hsa-mir-584, hsa-mir-593, hsa-
mir-621, hsa-mir-625, hsa-mir-646, hsa-mir-650, hsa-mir-664,
hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3, hsa-mir-767, hsa-mir-9,
hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3, hsa-mir-93, hsa-mir-933,
hsa-mir-96, hsa-mir-99a

HMDD

Meningioma

hsa-mir-145, hsa-mir-190a, hsa-mir-200a, hsa-mir-219-1, hsa-mir-
219-2, hsa-mir-29c, hsa-mir-335

HMDD

Mesothelioma

hsa-let-7a-1, hsa-let-7a-3, hsa-let-7f-1, hsa-let-7f-2, hsa-mir-103a-
1, hsa-mir-103a-2, hsa-mir-106a, hsa-mir-106b, hsa-mir-126, hsa-
mir-143, hsa-mir-17, hsa-mir-182, hsa-mir-18a, hsa-mir-193a,
hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-20a, hsa-mir-20b, hsa-mir-
21, hsa-mir-214, hsa-mir-25, hsa-mir-29a, hsa-mir-30c, hsa-mir-
30c-1, hsa-mir-30c-2, hsa-mir-30e, hsa-mir-31, hsa-mir-34b, hsa-
mir-34c, hsa-mir-497, hsa-mir-625, hsa-mir-7-1, hsa-mir-7-2, hsa-
mir-7-3, hsa-mir-92a-1, hsa-mir-92a-2

HMDD

Metabolic Diseases

hsa-mir-34a

HMDD

Mouth Neoplasms

hsa-let-7b, hsa-mir-10b, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-
126, hsa-mir-127, hsa-mir-137, hsa-mir-140, hsa-mir-141, hsa-
mir-196a-1, hsa-mir-196a-2, hsa-mir-200a, hsa-mir-200c, hsa-mir-
203, hsa-mir-205, hsa-mir-21, hsa-mir-27b, hsa-mir-29a, hsa-mir-
29c, hsa-mir-30b, hsa-mir-31, hsa-mir-370, hsa-mir-375, hsa-mir-
596, hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3, hsa-mir-99a

HMDD

Moyamoya Disease

hsa-mir-146a, hsa-mir-196a-2

HMDD

Multiple Endocrine Neoplasia Type
1

hsa-mir-26a-1, hsa-mir-26a-2

HMDD

Multiple Myeloma

hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-130b, hsa-mir-148a,
hsa-mir-15a, hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17,
hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-18a, hsa-mir-192, hsa-
mir-194, hsa-mir-194-1, hsa-mir-194-2, hsa-mir-19a, hsa-mir-19b-
1, hsa-mir-203, hsa-mir-20a, hsa-mir-21, hsa-mir-215, hsa-mir-
221, hsa-mir-222, hsa-mir-223, hsa-mir-24-1, hsa-mir-29b-1, hsa-
mir-29b-2, hsa-mir-30b, hsa-mir-335, hsa-mir-342, hsa-mir-561,
hsa-mir-625, hsa-mir-636, hsa-mir-92a-1, hsa-mir-99b
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HMDD

Multiple Sclerosis

hsa-let-7g, hsa-mir-122, hsa-mir-128-1, hsa-mir-128-2, hsa-mir-
146a, hsa-mir-146b, hsa-mir-150, hsa-mir-155, hsa-mir-15a, hsa-
mir-16-1, hsa-mir-17, hsa-mir-21, hsa-mir-22, hsa-mir-27b, hsa-
mir-29a, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-326, hsa-mir-338,
hsa-mir-422a, hsa-mir-491, hsa-mir-572, hsa-mir-599, hsa-mir-
614, hsa-mir-648, hsa-mir-96

HMDD

Muscular Disorders, Atrophic

hsa-let-7c, hsa-let-7e, hsa-let-7i, hsa-mir-100, hsa-mir-103, hsa-
mir-103a-1, hsa-mir-103a-2, hsa-mir-107, hsa-mir-125a, hsa-mir-
126, hsa-mir-130a, hsa-mir-132, hsa-mir-140, hsa-mir-143, hsa-
mir-145, hsa-mir-146a, hsa-mir-146b, hsa-mir-148a, hsa-mir-151,
hsa-mir-151a, hsa-mir-154, hsa-mir-155, hsa-mir-195, hsa-mir-
199a, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-199b, hsa-mir-
19b, hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-21, hsa-mir-210, hsa-
mir-214, hsa-mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-223, hsa-
mir-28, hsa-mir-299, hsa-mir-29c, hsa-mir-30a, hsa-mir-320, hsa-
mir-320a, hsa-mir-335, hsa-mir-34a, hsa-mir-362, hsa-mir-376c,
hsa-mir-379, hsa-mir-381, hsa-mir-432, hsa-mir-452, hsa-mir-
487b, hsa-mir-495, hsa-mir-497, hsa-mir-501, hsa-mir-99b

HMDD

Muscular Dystrophies

hsa-mir-100, hsa-mir-127, hsa-mir-136, hsa-mir-148a, hsa-mir-
192, hsa-mir-206, hsa-mir-335, hsa-mir-376¢, hsa-mir-489, hsa-
mir-502

HMDD

Muscular Dystrophy, Duchenne

hsa-mir-1-1, hsa-mir-1-2, hsa-mir-133a-1, hsa-mir-133a-2, hsa-
mir-133b, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-206, hsa-mir-
21, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-29c, hsa-
mir-31

HMDD

Muscular Dystrophy,
Facioscapulohumeral

hsa-mir-25, hsa-mir-32, hsa-mir-363, hsa-mir-367, hsa-mir-92a,
hsa-mir-92a-1, hsa-mir-92a-2

HMDD

Musculoskeletal Abnormalities

hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-133a, hsa-mir-133a-
1, hsa-mir-133a-2, hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-
19b-1, hsa-mir-206, hsa-mir-20a, hsa-mir-92a-1

HMDD

Myasthenia Gravis

hsa-mir-320a

HMDD

Mycosis Fungoides

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7d, hsa-let-7f-1,
hsa-let-7f-2, hsa-mir-155, hsa-mir-92a-1, hsa-mir-92a-2, hsa-mir-
93

HMDD

Myelodysplastic Syndromes

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b, hsa-let-7c,
hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-let-7g, hsa-
let-7i, hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-124, hsa-mir-
124-1, hsa-mir-124-2, hsa-mir-124-3, hsa-mir-125a, hsa-mir-125b,
hsa-mir-125b-1, hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-mir-
155, hsa-mir-15a, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17, hsa-
mir-181a-1, hsa-mir-181a-2, hsa-mir-181b-2, hsa-mir-181c, hsa-
mir-181d, hsa-mir-20a, hsa-mir-21, hsa-mir-210, hsa-mir-221,
hsa-mir-222, hsa-mir-34a, hsa-mir-378a, hsa-mir-632, hsa-mir-
636, hsa-mir-671, hsa-mir-720

HMDD

Myeloproliferative Disorders

hsa-mir-10a, hsa-mir-126, hsa-mir-155, hsa-mir-17, hsa-mir-20a,
hsa-mir-433

HMDD

Myocardial Infarction

hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-106b, hsa-mir-10b,
hsa-mir-126, hsa-mir-132, hsa-mir-133a-1, hsa-mir-133a-2, hsa-
mir-133b, hsa-mir-150, hsa-mir-155, hsa-mir-186, hsa-mir-195,
hsa-mir-197, hsa-mir-206, hsa-mir-208a, hsa-mir-208b, hsa-mir-
20a, hsa-mir-21, hsa-mir-210, hsa-mir-223, hsa-mir-24-1, hsa-mir-
24-2, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-30a,
hsa-mir-31, hsa-mir-328, hsa-mir-34a, hsa-mir-423, hsa-mir-451,
hsa-mir-451a, hsa-mir-499, hsa-mir-499a, hsa-mir-92a-1, hsa-mir-
92a-2, hsa-mir-98

HMDD

Myocardial Ischemia

hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-15a, hsa-mir-15b, hsa-
mir-21, hsa-mir-376b, hsa-mir-384

HMDD

Myocardial Reperfusion Injury

hsa-mir-146a, hsa-mir-21

HMDD

Myocarditis

hsa-mir-208b, hsa-mir-499a

HMDD

Myocardium

hsa-mir-1-1, hsa-mir-1-2, hsa-mir-208a, hsa-mir-21, hsa-mir-25,
hsa-mir-29a

HMDD

Myocytes, Cardiac

hsa-mir-126, hsa-mir-133a, hsa-mir-133a-1, hsa-mir-133a-2, hsa-
mir-133b, hsa-mir-188, hsa-mir-195, hsa-mir-199a, hsa-mir-199a-
1, hsa-mir-199a-2, hsa-mir-21, hsa-mir-378a, hsa-mir-9-1, hsa-
mir-9-2, hsa-mir-9-3

HMDD

Myopia

hsa-mir-328
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HMDD

Myositis Ossificans

hsa-mir-148a

HMDD

Myotonic Dystrophy

hsa-mir-1-1, hsa-mir-1-2, hsa-mir-103, hsa-mir-103a-1, hsa-mir-
103a-2, hsa-mir-107, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-
146b, hsa-mir-193a, hsa-mir-193b, hsa-mir-206, hsa-mir-208a,
hsa-mir-221, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-29c, hsa-mir-
33, hsa-mir-335, hsa-mir-33a, hsa-mir-33b, hsa-mir-34a, hsa-mir-
34b, hsa-mir-34c, hsa-mir-378a, hsa-mir-381

HMDD

Nasal Polyps

hsa-mir-125b-1, hsa-mir-125b-2

HMDD

Nasopharyngeal Neoplasms

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b, hsa-let-7c,
hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-let-7g, hsa-
let-7i, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-100, hsa-mir-101-1, hsa-
mir-101-2, hsa-mir-10b, hsa-mir-138-1, hsa-mir-138-2, hsa-mir-
144, hsa-mir-146a, hsa-mir-149, hsa-mir-151a, hsa-mir-151b,
hsa-mir-155, hsa-mir-17, hsa-mir-18a, hsa-mir-18b, hsa-mir-205,
hsa-mir-20a, hsa-mir-214, hsa-mir-216b, hsa-mir-218-1, hsa-mir-
218-2, hsa-mir-223, hsa-mir-26a, hsa-mir-26a-1, hsa-mir-26a-2,
hsa-mir-29c¢, hsa-mir-34b, hsa-mir-34c, hsa-mir-663a, hsa-mir-9-
1, hsa-mir-9-2, hsa-mir-98

HMDD

Neoplasms

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-101, hsa-mir-101-1, hsa-mir-
101-2, hsa-mir-103, hsa-mir-103a-1, hsa-mir-103a-2, hsa-mir-
106a, hsa-mir-106b, hsa-mir-10b, hsa-mir-122, hsa-mir-1224,
hsa-mir-125a, hsa-mir-125b, hsa-mir-125b-1, hsa-mir-125b-2,
hsa-mir-126, hsa-mir-127, hsa-mir-132, hsa-mir-135a-1, hsa-mir-
135a-2, hsa-mir-137, hsa-mir-138-1, hsa-mir-138-2, hsa-mir-141,
hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-mir-149, hsa-mir-
150, hsa-mir-151, hsa-mir-151a, hsa-mir-155, hsa-mir-15a, hsa-
mir-15b, hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17, hsa-
mir-181a, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b, hsa-mir-
181b-1, hsa-mir-182, hsa-mir-185, hsa-mir-18a, hsa-mir-18b, hsa-
mir-191, hsa-mir-193b, hsa-mir-196b, hsa-mir-199a, hsa-mir-
199a-1, hsa-mir-199a-2, hsa-mir-199b, hsa-mir-19a, hsa-mir-19b,
hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-200a, hsa-mir-200b, hsa-
mir-200c, hsa-mir-204, hsa-mir-205, hsa-mir-206, hsa-mir-20a,
hsa-mir-20b, hsa-mir-21, hsa-mir-210, hsa-mir-214, hsa-mir-218-
1, hsa-mir-218-2, hsa-mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-
224, hsa-mir-24-1, hsa-mir-24-2, hsa-mir-25, hsa-mir-27a, hsa-
mir-28, hsa-mir-29a, hsa-mir-29b, hsa-mir-29b-1, hsa-mir-29b-2,
hsa-mir-29c, hsa-mir-302a, hsa-mir-302b, hsa-mir-302c, hsa-mir-
302d, hsa-mir-30a, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-30d,
hsa-mir-30e, hsa-mir-31, hsa-mir-331, hsa-mir-335, hsa-mir-34a,
hsa-mir-34b, hsa-mir-34c, hsa-mir-367, hsa-mir-370, hsa-mir-371,
hsa-mir-371a, hsa-mir-372, hsa-mir-373, hsa-mir-378, hsa-mir-
378a, hsa-mir-429, hsa-mir-451, hsa-mir-451a, hsa-mir-498, hsa-
mir-519¢, hsa-mir-520b, hsa-mir-520h, hsa-mir-532, hsa-mir-542,
hsa-mir-638, hsa-mir-663a, hsa-mir-663b, hsa-mir-7, hsa-mir-7-1,
hsa-mir-7-2, hsa-mir-7-3, hsa-mir-708, hsa-mir-9, hsa-mir-9-1,
hsa-mir-9-2, hsa-mir-9-3, hsa-mir-92a, hsa-mir-92a-1, hsa-mir-
92a-2, hsa-mir-92b, hsa-mir-93, hsa-mir-98, hsa-mir-99a

HMDD

Neoplasms, Germ Cell and
Embryonal

hsa-mir-372, hsa-mir-373

HMDD

Neoplasms, Glandular and
Epithelial

hsa-mir-153-1, hsa-mir-153-2

HMDD

Neoplasms, Squamous Cell

hsa-mir-129-1, hsa-mir-129-2, hsa-mir-135b, hsa-mir-146b, hsa-
mir-149, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b-1, hsa-
mir-181b-2, hsa-mir-181c, hsa-mir-181d, hsa-mir-197, hsa-mir-21,
hsa-mir-210, hsa-mir-212, hsa-mir-214, hsa-mir-218-1, hsa-mir-
218-2, hsa-mir-221, hsa-mir-222, hsa-mir-224, hsa-mir-23a, hsa-
mir-23b, hsa-mir-25, hsa-mir-338, hsa-mir-34a, hsa-mir-361, hsa-
mir-378a, hsa-mir-489, hsa-mir-515-1, hsa-mir-515-2, hsa-mir-
520h, hsa-mir-874, hsa-mir-92a-1, hsa-mir-92a-2, hsa-mir-92b

HMDD

Nephrosclerosis

hsa-mir-141, hsa-mir-192, hsa-mir-200a, hsa-mir-200b, hsa-mir-
205, hsa-mir-429

HMDD

Nerve Sheath Neoplasms

hsa-mir-204

HMDD

Nervous System Diseases

hsa-mir-219-1, hsa-mir-219-2, hsa-mir-29b-1, hsa-mir-29b-2

HMDD

Neurilemmoma

hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3
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HMDD

Neuroblastoma

hsa-mir-106b, hsa-mir-10a, hsa-mir-10b, hsa-mir-124-1, hsa-mir-
124-2, hsa-mir-124-3, hsa-mir-128, hsa-mir-128-1, hsa-mir-128-2,
hsa-mir-137, hsa-mir-138-1, hsa-mir-138-2, hsa-mir-145, hsa-mir-
146b, hsa-mir-152, hsa-mir-15a, hsa-mir-17, hsa-mir-18a, hsa-
mir-190a, hsa-mir-190b, hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1,
hsa-mir-204, hsa-mir-20a, hsa-mir-21, hsa-mir-210, hsa-mir-27b,
hsa-mir-335, hsa-mir-339, hsa-mir-340, hsa-mir-34a, hsa-mir-370,
hsa-mir-410, hsa-mir-487b, hsa-mir-497, hsa-mir-542, hsa-mir-
628, hsa-mir-7-1, hsa-mir-7-2, hsa-mir-885, hsa-mir-9-1, hsa-mir-
9-2, hsa-mir-9-3, hsa-mir-92a, hsa-mir-92a-1, hsa-mir-92a-2, hsa-
mir-92b, hsa-mir-93, hsa-mir-99a

HMDD

Neurodegenerative Diseases

hsa-let-7b, hsa-mir-139, hsa-mir-146a, hsa-mir-328, hsa-mir-337,
hsa-mir-338, hsa-mir-342

HMDD

Neurofibromatosis 2

hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3

HMDD

Neuroma, Acoustic

hsa-mir-21

HMDD

Neutropenia

hsa-mir-196b, hsa-mir-21

HMDD

Nevus, Pigmented

hsa-let-7c, hsa-mir-125b-1, hsa-mir-125b-2

HMDD

Obesity

hsa-mir-107, hsa-mir-132, hsa-mir-143, hsa-mir-146b, hsa-mir-17,
hsa-mir-18a, hsa-mir-21, hsa-mir-221, hsa-mir-30e

HMDD

Odontogenic Tumors

hsa-mir-15a, hsa-mir-16-1, hsa-mir-16-2

HMDD

Oligodendroglioma

hsa-mir-137

HMDD

Osteoarthritis

hsa-mir-140, hsa-mir-146a, hsa-mir-155, hsa-mir-181a-1, hsa-mir-
181a-2, hsa-mir-223, hsa-mir-27b, hsa-mir-675

HMDD

Osteolysis

hsa-mir-21

HMDD

Osteoporosis

hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-637

HMDD

Osteosarcoma

hsa-mir-1-1, hsa-mir-1-2, hsa-mir-125b-1, hsa-mir-125b-2, hsa-
mir-127, hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-133b, hsa-mir-
135b, hsa-mir-140, hsa-mir-142, hsa-mir-143, hsa-mir-145, hsa-
mir-150, hsa-mir-15a, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17,
hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b-1, hsa-mir-181b-2,
hsa-mir-181c, hsa-mir-183, hsa-mir-18a, hsa-mir-195, hsa-mir-
199a-1, hsa-mir-199a-2, hsa-mir-19a, hsa-mir-19b-1, hsa-mir-19b-
2, hsa-mir-20a, hsa-mir-21, hsa-mir-210, hsa-mir-221, hsa-mir-
223, hsa-mir-24-1, hsa-mir-24-2, hsa-mir-29a, hsa-mir-29b-1, hsa-
mir-29b-2, hsa-mir-34a, hsa-mir-34c, hsa-mir-411, hsa-mir-431,
hsa-mir-432, hsa-mir-542, hsa-mir-652, hsa-mir-92a-1, hsa-mir-93

HMDD

Ovarian Neoplasms

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-1, hsa-mir-1-1, hsa-mir-100,
hsa-mir-101-1, hsa-mir-101-2, hsa-mir-103, hsa-mir-103a-2, hsa-
mir-106b, hsa-mir-10b, hsa-mir-125a, hsa-mir-125b, hsa-mir-
125b-1, hsa-mir-125b-2, hsa-mir-126, hsa-mir-127, hsa-mir-128-1,
hsa-mir-128-2, hsa-mir-1299, hsa-mir-130a, hsa-mir-133a, hsa-
mir-133a-1, hsa-mir-133a-2, hsa-mir-133b, hsa-mir-135b, hsa-mir-
138-1, hsa-mir-138-2, hsa-mir-140, hsa-mir-141, hsa-mir-145,
hsa-mir-146a, hsa-mir-146b, hsa-mir-148a, hsa-mir-148b, hsa-
mir-151, hsa-mir-151a, hsa-mir-152, hsa-mir-153, hsa-mir-153-2,
hsa-mir-155, hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17,
hsa-mir-181d, hsa-mir-182, hsa-mir-183, hsa-mir-185, hsa-mir-
187, hsa-mir-18a, hsa-mir-191, hsa-mir-192, hsa-mir-193b, hsa-
mir-194, hsa-mir-194-1, hsa-mir-194-2, hsa-mir-199a, hsa-mir-
199a-1, hsa-mir-199a-2, hsa-mir-19a, hsa-mir-19b, hsa-mir-19b-1,
hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-20a, hsa-mir-
20b, hsa-mir-21, hsa-mir-214, hsa-mir-215, hsa-mir-218, hsa-mir-
218-1, hsa-mir-219, hsa-mir-219-1, hsa-mir-22, hsa-mir-221, hsa-
mir-223, hsa-mir-224, hsa-mir-25, hsa-mir-27a, hsa-mir-296, hsa-
mir-29a, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-300, hsa-mir-
302a, hsa-mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-mir-30a,
hsa-mir-30b, hsa-mir-30c, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-
30d, hsa-mir-30e, hsa-mir-31, hsa-mir-320, hsa-mir-320a, hsa-
mir-335, hsa-mir-338, hsa-mir-339, hsa-mir-34a, hsa-mir-34b,
hsa-mir-34c, hsa-mir-367, hsa-mir-370, hsa-mir-375, hsa-mir-
376¢, hsa-mir-383, hsa-mir-429, hsa-mir-433, hsa-mir-449a, hsa-
mir-449b, hsa-mir-486, hsa-mir-488, hsa-mir-499, hsa-mir-499a,
hsa-mir-502, hsa-mir-516a, hsa-mir-516a-1, hsa-mir-516a-2, hsa-
mir-532, hsa-mir-542, hsa-mir-625, hsa-mir-629, hsa-mir-642a,
hsa-mir-9, hsa-mir-9-1, hsa-mir-92a-1, hsa-mir-92a-2, hsa-mir-
92b, hsa-mir-93, hsa-mir-96, hsa-mir-99a, hsa-mir-99b
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HMDD

Ovary Syndrome

hsa-mir-93

HMDD

Overian Neoplasms

hsa-mir-34a, hsa-mir-34b, hsa-mir-34c, hsa-mir-376c

HMDD

Pain

hsa-mir-103a-1, hsa-mir-103a-2, hsa-mir-182, hsa-mir-183, hsa-
mir-23b, hsa-mir-34a, hsa-mir-96

HMDD

Pancreatic Neoplasms

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-100, hsa-mir-101-1, hsa-mir-
101-2, hsa-mir-103a-1, hsa-mir-103a-2, hsa-mir-103b-1, hsa-mir-
103b-2, hsa-mir-106a, hsa-mir-107, hsa-mir-10a, hsa-mir-10b,
hsa-mir-122, hsa-mir-124-1, hsa-mir-124-2, hsa-mir-124-3, hsa-
mir-125b-1, hsa-mir-125b-2, hsa-mir-126, hsa-mir-128-2, hsa-mir-
128b, hsa-mir-132, hsa-mir-133b, hsa-mir-135b, hsa-mir-142,
hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-mir-146b, hsa-mir-
148a, hsa-mir-150, hsa-mir-155, hsa-mir-15a, hsa-mir-15b, hsa-
mir-16-1, hsa-mir-16-2, hsa-mir-17, hsa-mir-181b, hsa-mir-181b-1,
hsa-mir-181b-2, hsa-mir-182, hsa-mir-183, hsa-mir-186, hsa-mir-
18a, hsa-mir-190, hsa-mir-190a, hsa-mir-191, hsa-mir-192, hsa-
mir-194-1, hsa-mir-194-2, hsa-mir-196a, hsa-mir-196a-1, hsa-mir-
196a-2, hsa-mir-196b, hsa-mir-197, hsa-mir-199a, hsa-mir-199a-
1, hsa-mir-199b, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-
mir-203, hsa-mir-204, hsa-mir-20a, hsa-mir-21, hsa-mir-210, hsa-
mir-211, hsa-mir-212, hsa-mir-214, hsa-mir-216a, hsa-mir-216b,
hsa-mir-217, hsa-mir-218-1, hsa-mir-218-2, hsa-mir-221, hsa-mir-
222, hsa-mir-223, hsa-mir-224, hsa-mir-23a, hsa-mir-24, hsa-mir-
24-1, hsa-mir-24-2, hsa-mir-25, hsa-mir-26a-1, hsa-mir-26a-2,
hsa-mir-27a, hsa-mir-296, hsa-mir-29b, hsa-mir-29b-1, hsa-mir-
30c, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-31, hsa-mir-32, hsa-
mir-338, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c, hsa-mir-375,
hsa-mir-425, hsa-mir-429, hsa-mir-451a, hsa-mir-451b, hsa-mir-
486, hsa-mir-520h, hsa-mir-548d-1, hsa-mir-548d-2, hsa-mir-603,
hsa-mir-625, hsa-mir-630, hsa-mir-708, hsa-mir-92a-1, hsa-mir-
95, hsa-mir-96, hsa-mir-99a

HMDD

Panic Disorder

hsa-mir-138-2, hsa-mir-148a, hsa-mir-22, hsa-mir-488

HMDD

Papilary thyroid carcinoma

hsa-mir-221, hsa-mir-222

HMDD

Parkinson Disease

hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-126, hsa-mir-133b,
hsa-mir-147a, hsa-mir-151a, hsa-mir-16, hsa-mir-16-2, hsa-mir-
195, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-199b, hsa-mir-19b-
1, hsa-mir-19b-2, hsa-mir-205, hsa-mir-22, hsa-mir-26a, hsa-mir-
26a-1, hsa-mir-26a-2, hsa-mir-28, hsa-mir-29a, hsa-mir-29b, hsa-
mir-29b-1, hsa-mir-29b-2, hsa-mir-29¢, hsa-mir-301a, hsa-mir-
30a, hsa-mir-30b, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-335,
hsa-mir-34b, hsa-mir-34c, hsa-mir-374a, hsa-mir-374b, hsa-mir-
433, hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3

HMDD

Patau Syndrome

hsa-mir-15a, hsa-mir-16-1, hsa-mir-16-2

HMDD

Pemphigus, Benign Familial

hsa-mir-125b-1

HMDD

Periodontal Diseases

hsa-mir-106b, hsa-mir-146a, hsa-mir-146b, hsa-mir-155, hsa-mir-
30e

HMDD

Periodontitis

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7c, hsa-mir-130a,
hsa-mir-17, hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-19b-1, hsa-
mir-19b-2, hsa-mir-23a, hsa-mir-301a, hsa-mir-30a, hsa-mir-520d,
hsa-mir-548a-1, hsa-mir-548a-2, hsa-mir-548a-3

HMDD

Pheochromocytoma

hsa-mir-101-1, hsa-mir-101-2, hsa-mir-183, hsa-mir-483

HMDD

Pituitary Adenomas

hsa-mir-26a-1, hsa-mir-26a-2

HMDD

Pituitary Neoplasms

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-107, hsa-mir-15a, hsa-mir-15b,
hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2

HMDD

Polycystic Kidney Diseases

hsa-mir-15a, hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b-
1, hsa-mir-20a, hsa-mir-365a, hsa-mir-92a-1

HMDD

Polycythemia Vera

hsa-mir-150, hsa-mir-155, hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2,
hsa-mir-21, hsa-mir-221, hsa-mir-222, hsa-mir-26b, hsa-mir-339,
hsa-mir-378, hsa-mir-378a, hsa-mir-451, hsa-mir-451a
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HMDD

Pre-Eclampsia

hsa-let-7b, hsa-mir-103a-1, hsa-mir-103a-2, hsa-mir-103b-1, hsa-
mir-103b-2, hsa-mir-104, hsa-mir-128, hsa-mir-128-1, hsa-mir-
128-2, hsa-mir-130b, hsa-mir-133b, hsa-mir-152, hsa-mir-155,
hsa-mir-17, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-182, hsa-
mir-20a, hsa-mir-20b, hsa-mir-21, hsa-mir-210, hsa-mir-24-1, hsa-
mir-24-2, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-29b-1, hsa-mir-
29b-2, hsa-mir-302, hsa-mir-302a, hsa-mir-302b, hsa-mir-302c,
hsa-mir-302d, hsa-mir-302e, hsa-mir-302f, hsa-mir-325, hsa-mir-
342, hsa-mir-411, hsa-mir-518c, hsa-mir-574

HMDD

Precursor B-Cell Lymphoblastic
Leukemia-Lymphoma

hsa-mir-125b, hsa-mir-125b-1, hsa-mir-126, hsa-mir-142, hsa-mir-
222, hsa-mir-339, hsa-mir-373, hsa-mir-451, hsa-mir-451a

HMDD

Precursor Cell Lymphoblastic
Leukemia-Lymphoma

hsa-let-7b, hsa-mir-100, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-
126, hsa-mir-128, hsa-mir-128-2, hsa-mir-143, hsa-mir-146a, hsa-
mir-17, hsa-mir-181a, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-
181b-1, hsa-mir-181c, hsa-mir-182, hsa-mir-196b, hsa-mir-221,
hsa-mir-223, hsa-mir-29a, hsa-mir-29b, hsa-mir-29b-1, hsa-mir-
29b-2, hsa-mir-29c, hsa-mir-34a, hsa-mir-708, hsa-mir-99a

HMDD

Precursor T-Cell Lymphoblastic
Leukemia-Lymphoma

hsa-mir-223

HMDD

Pregnancy, Ectopic

hsa-mir-323a, hsa-mir-517a, hsa-mir-519d, hsa-mir-525

HMDD

Prion Diseases

hsa-mir-146a, hsa-mir-342, hsa-mir-494

HMDD

Prolactinoma

hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-130a, hsa-mir-199b,
hsa-mir-200b, hsa-mir-206, hsa-mir-23b, hsa-mir-342, hsa-mir-
432, hsa-mir-493, hsa-mir-516b-1, hsa-mir-516b-2, hsa-mir-550a-
1, hsa-mir-550a-2, hsa-mir-664, hsa-mir-671

HMDD

Prostate Neoplasms

hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-145, hsa-mir-183, hsa-
mir-574, hsa-mir-99a

HMDD

Prostatic Neoplasms

hsa-let-7a, hsa-let-7a-1, hsa-let-7b, hsa-let-7c, hsa-let-7d, hsa-
mir-1-1, hsa-mir-1-2, hsa-mir-100, hsa-mir-101, hsa-mir-101-1,
hsa-mir-101-2, hsa-mir-106a, hsa-mir-106b, hsa-mir-107, hsa-mir-
122, hsa-mir-124-1, hsa-mir-124-2, hsa-mir-124-3, hsa-mir-1256,
hsa-mir-125b, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-126, hsa-
mir-127, hsa-mir-1296, hsa-mir-130a, hsa-mir-130b, hsa-mir-132,
hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-133b, hsa-mir-135b,
hsa-mir-141, hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-mir-
146b, hsa-mir-148a, hsa-mir-151a, hsa-mir-151b, hsa-mir-152,
hsa-mir-153-1, hsa-mir-153-2, hsa-mir-154, hsa-mir-15a, hsa-mir-
15b, hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17, hsa-mir-
181b, hsa-mir-181b-1, hsa-mir-182, hsa-mir-183, hsa-mir-185,
hsa-mir-191, hsa-mir-193a, hsa-mir-193b, hsa-mir-194, hsa-mir-
194-1, hsa-mir-194-2, hsa-mir-195, hsa-mir-196b, hsa-mir-198,
hsa-mir-199a, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-200a,
hsa-mir-200b, hsa-mir-200c, hsa-mir-203, hsa-mir-204, hsa-mir-
205, hsa-mir-20a, hsa-mir-21, hsa-mir-214, hsa-mir-218-1, hsa-
mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-223, hsa-mir-224, hsa-
mir-23b, hsa-mir-25, hsa-mir-26a-1, hsa-mir-26a-2, hsa-mir-27a,
hsa-mir-27b, hsa-mir-296, hsa-mir-29a, hsa-mir-29b, hsa-mir-29b-
1, hsa-mir-29b-2, hsa-mir-301a, hsa-mir-301b, hsa-mir-30c, hsa-
mir-30c-1, hsa-mir-30c-2, hsa-mir-30d, hsa-mir-31, hsa-mir-32,
hsa-mir-320a, hsa-mir-330, hsa-mir-331, hsa-mir-335, hsa-mir-
34a, hsa-mir-34b, hsa-mir-34c, hsa-mir-373, hsa-mir-375, hsa-
mir-378a, hsa-mir-378b, hsa-mir-378c, hsa-mir-378d-1, hsa-mir-
378d-2, hsa-mir-378e, hsa-mir-378f, hsa-mir-378g, hsa-mir-378h,
hsa-mir-378i, hsa-mir-409, hsa-mir-449a, hsa-mir-452, hsa-mir-
486, hsa-mir-488, hsa-mir-519d, hsa-mir-520c, hsa-mir-521, hsa-
mir-521-1, hsa-mir-521-2, hsa-mir-574, hsa-mir-616, hsa-mir-629,
hsa-mir-642a, hsa-mir-642b, hsa-mir-647, hsa-mir-708, hsa-mir-8,
hsa-mir-92a-1, hsa-mir-92a-2, hsa-mir-93, hsa-mir-96, hsa-mir-98,
hsa-mir-99a, hsa-mir-99b

HMDD

PRRSV Infection

hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b-1, hsa-mir-181b-2,
hsa-mir-181c

HMDD

Psoriasis

hsa-mir-100, hsa-mir-125b, hsa-mir-125b-1, hsa-mir-125b-2, hsa-
mir-1266, hsa-mir-142, hsa-mir-146a, hsa-mir-146b, hsa-mir-150,
hsa-mir-197, hsa-mir-203, hsa-mir-21, hsa-mir-223, hsa-mir-31,
hsa-mir-378a, hsa-mir-423, hsa-mir-492, hsa-mir-99a

HMDD

Psychotic Disorders

hsa-mir-146a, hsa-mir-212
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HMDD

Pulmonary Disease, Chronic
Obstructive

hsa-mir-1-1, hsa-mir-1-2, hsa-mir-100, hsa-mir-133a-1, hsa-mir-

133a-2, hsa-mir-133b, hsa-mir-196a-2, hsa-mir-199a-1, hsa-mir-
206, hsa-mir-20a, hsa-mir-28, hsa-mir-34a, hsa-mir-34c, hsa-mir-
499a, hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3

HMDD

Pulmonary Embolism

hsa-mir-134

HMDD

Pulmonary Fibrosis

hsa-mir-21, hsa-mir-31

HMDD

Radiation Injuries

hsa-mir-34a

HMDD

Rectal Neoplasms

hsa-mir-1183, hsa-mir-1224, hsa-mir-125a, hsa-mir-125b, hsa-
mir-125b-1, hsa-mir-125b-2, hsa-mir-137, hsa-mir-143, hsa-mir-
145, hsa-mir-1471, hsa-mir-153-1, hsa-mir-153-2, hsa-mir-16-1,
hsa-mir-16-2, hsa-mir-188, hsa-mir-1909, hsa-mir-21, hsa-mir-
483, hsa-mir-519c¢, hsa-mir-561, hsa-mir-590, hsa-mir-622, hsa-
mir-630, hsa-mir-671, hsa-mir-720, hsa-mir-765

HMDD

Renal Insufficiency

hsa-mir-155

HMDD

Reperfusion Injury

hsa-mir-146a, hsa-mir-15a, hsa-mir-15b, hsa-mir-187, hsa-mir-
192, hsa-mir-194, hsa-mir-194-1, hsa-mir-194-2, hsa-mir-199a,
hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-20a, hsa-mir-21, hsa-
mir-214, hsa-mir-223, hsa-mir-494

HMDD

Retinal Degeneration

hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-125a, hsa-mir-133b,
hsa-mir-142, hsa-mir-182, hsa-mir-183, hsa-mir-204, hsa-mir-96

HMDD

Retinal Neovascularization

hsa-mir-106a, hsa-mir-150, hsa-mir-184, hsa-mir-214, hsa-mir-31,
hsa-mir-424, hsa-mir-451, hsa-mir-451a

HMDD

Retinoblastoma

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-10b, hsa-mir-124-1, hsa-mir-
124-2, hsa-mir-124-3, hsa-mir-125a, hsa-mir-135b, hsa-mir-142,
hsa-mir-17, hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-18a, hsa-
mir-192, hsa-mir-19a, hsa-mir-19b-1, hsa-mir-20a, hsa-mir-24-1,
hsa-mir-24-2, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-
29c, hsa-mir-30c-2, hsa-mir-34a, hsa-mir-34c, hsa-mir-376a-1,
hsa-mir-376a-2, hsa-mir-491, hsa-mir-497, hsa-mir-513a-1, hsa-
mir-513a-2, hsa-mir-513b, hsa-mir-513c, hsa-mir-92a-1

HMDD

Rhabdomyosarcoma

hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-106a, hsa-mir-133a,
hsa-mir-133a-1, hsa-mir-206, hsa-mir-29a, hsa-mir-29b-1, hsa-
mir-29b-2, hsa-mir-29¢, hsa-mir-34c

HMDD

Rhinitis, Allergic, Perennial

hsa-mir-143, hsa-mir-187, hsa-mir-224, hsa-mir-498, hsa-mir-7-1,
hsa-mir-7-2, hsa-mir-7-3, hsa-mir-767, hsa-mir-874

HMDD

RNA Virus Infections

hsa-mir-32

HMDD

Salivary Gland Neoplasms

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-mir-140,
hsa-mir-144, hsa-mir-154, hsa-mir-188, hsa-mir-20b, hsa-mir-21,
hsa-mir-23b, hsa-mir-299, hsa-mir-29c, hsa-mir-301a, hsa-mir-
301b, hsa-mir-302c, hsa-mir-337, hsa-mir-375, hsa-mir-376a,
hsa-mir-376a-1, hsa-mir-376a-2, hsa-mir-409, hsa-mir-449a, hsa-
mir-449b, hsa-mir-495, hsa-mir-99b

HMDD

Sarcoma

hsa-mir-210, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c

HMDD

Sarcoma, Ewing

hsa-let-7b, hsa-mir-106b, hsa-mir-145, hsa-mir-150, hsa-mir-21,
hsa-mir-31, hsa-mir-371a, hsa-mir-557, hsa-mir-598, hsa-mir-708

HMDD

Sarcoma, Ewing's

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-mir-145, hsa-mir-34a,
hsa-mir-490

HMDD

Sarcoma, Kaposi

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-
7f-2, hsa-let-7g, hsa-let-7i, hsa-mir-1293, hsa-mir-221, hsa-mir-
222, hsa-mir-320d-1, hsa-mir-320d-2, hsa-mir-498, hsa-mir-608,
hsa-mir-98

HMDD

Sarcoma, Synovial

hsa-let-7e, hsa-mir-125a, hsa-mir-99b

HMDD

SARS Virus

hsa-mir-17, hsa-mir-214, hsa-mir-574

HMDD

Schistosomiasis

hsa-mir-31
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HMDD

Schizophrenia

hsa-let-7g, hsa-mir-103a-1, hsa-mir-103a-2, hsa-mir-103b-1, hsa-
mir-103b-2, hsa-mir-106b, hsa-mir-132, hsa-mir-137, hsa-mir-15a,
hsa-mir-15b, hsa-mir-17, hsa-mir-181b-1, hsa-mir-181b-2, hsa-
mir-195, hsa-mir-198, hsa-mir-206, hsa-mir-20b, hsa-mir-212,
hsa-mir-219-1, hsa-mir-219-2, hsa-mir-24, hsa-mir-24-1, hsa-mir-
24-2, hsa-mir-26b, hsa-mir-29a, hsa-mir-29b, hsa-mir-29b-1, hsa-
mir-29c, hsa-mir-30a, hsa-mir-30b, hsa-mir-30d, hsa-mir-30e,
hsa-mir-346, hsa-mir-34a, hsa-mir-7, hsa-mir-7-1, hsa-mir-7-2,
hsa-mir-7-3, hsa-mir-9, hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3,
hsa-mir-92a, hsa-mir-92a-1, hsa-mir-92a-2, hsa-mir-92b

HMDD

Scleroderma, Localized

hsa-mir-29a

HMDD

Scleroderma, Systemic

hsa-mir-129-1, hsa-mir-129-2, hsa-mir-142, hsa-mir-145, hsa-mir-
146a, hsa-mir-146b, hsa-mir-150, hsa-mir-21, hsa-mir-29a, hsa-
mir-29b-1, hsa-mir-29b-2, hsa-mir-31, hsa-mir-503, hsa-mir-92a-1,
hsa-mir-92a-2

HMDD

Sepsis

hsa-mir-122, hsa-mir-124-1, hsa-mir-124-2, hsa-mir-146a, hsa-
mir-150, hsa-mir-15a, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-182,
hsa-mir-193a, hsa-mir-223, hsa-mir-297, hsa-mir-342, hsa-mir-
483, hsa-mir-486, hsa-mir-574

HMDD

Sezary Syndrome

hsa-mir-199a-2, hsa-mir-21, hsa-mir-214, hsa-mir-486

HMDD

SIV Infection

hsa-mir-142

HMDD

Sjogren's Syndrome

hsa-mir-146a, hsa-mir-146b

HMDD

Skin Neoplasms

hsa-mir-302a, hsa-mir-302b, hsa-mir-302c, hsa-mir-302d

HMDD

Small Cell Lung Carcinoma

hsa-mir-34b, hsa-mir-34c, hsa-mir-375

HMDD

Soft Tissue Sarcoma

hsa-mir-34a, hsa-mir-34b, hsa-mir-34c

HMDD

Spinal Cord Injuries

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-mir-15b,
hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-21, hsa-mir-486

HMDD

Stomach Diseases

hsa-mir-142, hsa-mir-155
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HMDD

Stomach Neoplasms

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7f-1,
hsa-let-7f-2, hsa-let-7g, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-100,
hsa-mir-101-1, hsa-mir-101-2, hsa-mir-103, hsa-mir-103a-1, hsa-
mir-103a-2, hsa-mir-106a, hsa-mir-106b, hsa-mir-107, hsa-mir-
10b, hsa-mir-122, hsa-mir-1228, hsa-mir-124-1, hsa-mir-124-2,
hsa-mir-124-3, hsa-mir-125a, hsa-mir-125b-1, hsa-mir-125b-2,
hsa-mir-126, hsa-mir-127, hsa-mir-128-1, hsa-mir-128-2, hsa-mir-
129, hsa-mir-129-1, hsa-mir-129-2, hsa-mir-130a, hsa-mir-130b,
hsa-mir-132, hsa-mir-133b, hsa-mir-135a-1, hsa-mir-135a-2, hsa-
mir-135b, hsa-mir-137, hsa-mir-139, hsa-mir-140, hsa-mir-141,
hsa-mir-142, hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-mir-
146b, hsa-mir-148a, hsa-mir-148b, hsa-mir-149, hsa-mir-150,
hsa-mir-151a, hsa-mir-151b, hsa-mir-155, hsa-mir-15b, hsa-mir-
16-1, hsa-mir-16-2, hsa-mir-17, hsa-mir-181a-1, hsa-mir-181a-2,
hsa-mir-181b, hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-181c,
hsa-mir-182, hsa-mir-183, hsa-mir-184, hsa-mir-185, hsa-mir-186,
hsa-mir-187, hsa-mir-18a, hsa-mir-18b, hsa-mir-191, hsa-mir-192,
hsa-mir-193b, hsa-mir-194-1, hsa-mir-194-2, hsa-mir-195, hsa-
mir-196a, hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-196b, hsa-mir-
199a-1, hsa-mir-199a-2, hsa-mir-199b, hsa-mir-19a, hsa-mir-
200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-204, hsa-mir-206,
hsa-mir-20a, hsa-mir-20b, hsa-mir-21, hsa-mir-212, hsa-mir-214,
hsa-mir-218, hsa-mir-218-1, hsa-mir-218-2, hsa-mir-22, hsa-mir-
221, hsa-mir-222, hsa-mir-223, hsa-mir-224, hsa-mir-24, hsa-mir-
24-1, hsa-mir-24-2, hsa-mir-25, hsa-mir-26b, hsa-mir-27a, hsa-
mir-27b, hsa-mir-296, hsa-mir-29a, hsa-mir-29c, hsa-mir-301a,
hsa-mir-302a, hsa-mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-
mir-302e, hsa-mir-302f, hsa-mir-30b, hsa-mir-30c-1, hsa-mir-30c-
2, hsa-mir-31, hsa-mir-32, hsa-mir-320a, hsa-mir-328, hsa-mir-
331, hsa-mir-335, hsa-mir-340, hsa-mir-342, hsa-mir-34a, hsa-
mir-34b, hsa-mir-34c, hsa-mir-363, hsa-mir-370, hsa-mir-371a,
hsa-mir-372, hsa-mir-373, hsa-mir-374a, hsa-mir-374b, hsa-mir-
375, hsa-mir-376c¢, hsa-mir-378, hsa-mir-378a, hsa-mir-409, hsa-
mir-421, hsa-mir-429, hsa-mir-433, hsa-mir-43c, hsa-mir-449a,
hsa-mir-449b, hsa-mir-449c, hsa-mir-451a, hsa-mir-486, hsa-mir-
487b, hsa-mir-494, hsa-mir-495, hsa-mir-497, hsa-mir-503, hsa-
mir-513a-1, hsa-mir-513a-2, hsa-mir-513b, hsa-mir-513c, hsa-mir-
515-1, hsa-mir-515-2, hsa-mir-516a-1, hsa-mir-516a-2, hsa-mir-
516b-1, hsa-mir-516b-2, hsa-mir-517a, hsa-mir-518f, hsa-mir-
519a-1, hsa-mir-519a-2, hsa-mir-519c¢, hsa-mir-519e, hsa-mir-
520a, hsa-mir-520c, hsa-mir-520d, hsa-mir-524, hsa-mir-526a-1,
hsa-mir-526a-2, hsa-mir-544a, hsa-mir-544b, hsa-mir-551a, hsa-
mir-570, hsa-mir-574, hsa-mir-577, hsa-mir-591, hsa-mir-595,
hsa-mir-601, hsa-mir-605, hsa-mir-610, hsa-mir-622, hsa-mir-625,
hsa-mir-629, hsa-mir-640, hsa-mir-650, hsa-mir-658, hsa-mir-661,
hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3, hsa-mir-744, hsa-mir-9,
hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3, hsa-mir-93, hsa-mir-938,
hsa-mir-95

HMDD

Stroke

hsa-let-7f-1, hsa-let-7f-2, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-122,

hsa-mir-124, hsa-mir-124-1, hsa-mir-124-2, hsa-mir-124-3, hsa-

mir-133a, hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-145, hsa-mir-
155, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-298, hsa-mir-362,
hsa-mir-497

HMDD

Supranuclear Palsy, Progressive

hsa-mir-132

HMDD

Synapses

hsa-mir-206

HMDD

Synovial Sarcoma

hsa-let-7e, hsa-mir-125a, hsa-mir-99b

HMDD

Systemic Lupus Erythematosus

hsa-mir-126, hsa-mir-569

HMDD

Testicular Neoplasms

hsa-mir-133b, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-371a,
hsa-mir-372, hsa-mir-373, hsa-mir-486, hsa-mir-629
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HMDD

Thyroid Neoplasms

hsa-let-7e, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-100, hsa-mir-10b,
hsa-mir-122, hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-126, hsa-
mir-127, hsa-mir-129-1, hsa-mir-129-2, hsa-mir-130a, hsa-mir-
133b, hsa-mir-138-1, hsa-mir-138-2, hsa-mir-141, hsa-mir-144,
hsa-mir-146a, hsa-mir-146b, hsa-mir-151a, hsa-mir-151b, hsa-
mir-154, hsa-mir-155, hsa-mir-181a, hsa-mir-181a-1, hsa-mir-183,
hsa-mir-191, hsa-mir-197, hsa-mir-199b, hsa-mir-200a, hsa-mir-
200b, hsa-mir-200c, hsa-mir-21, hsa-mir-218-2, hsa-mir-22, hsa-
mir-221, hsa-mir-222, hsa-mir-25, hsa-mir-302b, hsa-mir-30d,
hsa-mir-31, hsa-mir-323, hsa-mir-323a, hsa-mir-323b, hsa-mir-
328, hsa-mir-34b, hsa-mir-370, hsa-mir-371a, hsa-mir-375, hsa-
mir-7-1, hsa-mir-7-2, hsa-mir-7-3, hsa-mir-9-1, hsa-mir-9-2, hsa-
mir-9-3, hsa-mir-92a-1, hsa-mir-92a-2

HMDD

Tongue Neoplasms

hsa-mir-15b, hsa-mir-184, hsa-mir-195, hsa-mir-200b

HMDD

Tourette Syndrome

hsa-mir-189, hsa-mir-24-1

HMDD

Toxoplasma

hsa-mir-106b, hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b,
hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-20a

HMDD

Toxoplasmosis

hsa-mir-106a, hsa-mir-106b, hsa-mir-17, hsa-mir-18a, hsa-mir-
18b, hsa-mir-20a, hsa-mir-20b, hsa-mir-93

HMDD

Trophoblasts

hsa-mir-205, hsa-mir-224, hsa-mir-335, hsa-mir-424, hsa-mir-451,
hsa-mir-451a, hsa-mir-491, hsa-mir-93

HMDD

Tuberculosis, Pulmonary

hsa-mir-130b, hsa-mir-144, hsa-mir-146a, hsa-mir-147a, hsa-mir-
147b, hsa-mir-155, hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-19b-
2, hsa-mir-21, hsa-mir-223, hsa-mir-29a, hsa-mir-302a, hsa-mir-
3179-1, hsa-mir-3179-2, hsa-mir-3179-3, hsa-mir-329-1, hsa-mir-
329-2, hsa-mir-342, hsa-mir-421, hsa-mir-424, hsa-mir-451a, hsa-
mir-486, hsa-mir-499a, hsa-mir-520d, hsa-mir-548b, hsa-mir-
550a-1, hsa-mir-550a-2, hsa-mir-550a-3, hsa-mir-550b-1, hsa-mir-
550b-2, hsa-mir-640

HMDD

Urinary Bladder Neoplasms

hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-100, hsa-mir-101,
hsa-mir-101-1, hsa-mir-101-2, hsa-mir-107, hsa-mir-10a, hsa-mir-
10b, hsa-mir-1224, hsa-mir-1227, hsa-mir-1229, hsa-mir-125b,
hsa-mir-125b-1, hsa-mir-125b-2, hsa-mir-126, hsa-mir-127, hsa-
mir-1280, hsa-mir-133a, hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-
133b, hsa-mir-135b, hsa-mir-138-1, hsa-mir-138-2, hsa-mir-139,
hsa-mir-141, hsa-mir-142, hsa-mir-143, hsa-mir-145, hsa-mir-
146a, hsa-mir-149, hsa-mir-155, hsa-mir-15a, hsa-mir-15b, hsa-
mir-17, hsa-mir-181b, hsa-mir-181b-2, hsa-mir-182, hsa-mir-183,
hsa-mir-18a, hsa-mir-192, hsa-mir-195, hsa-mir-196a-2, hsa-mir-
196b, hsa-mir-199a-1, hsa-mir-199a-2, hsa-mir-199b, hsa-mir-
19a, hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-200a, hsa-mir-200b,
hsa-mir-200c, hsa-mir-203, hsa-mir-205, hsa-mir-20a, hsa-mir-21,
hsa-mir-210, hsa-mir-212, hsa-mir-218-1, hsa-mir-218-2, hsa-mir-
221, hsa-mir-222, hsa-mir-224, hsa-mir-24-1, hsa-mir-27a, hsa-
mir-27b, hsa-mir-296, hsa-mir-29b-1, hsa-mir-29¢, hsa-mir-300,
hsa-mir-31, hsa-mir-328, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c,
hsa-mir-378a, hsa-mir-378b, hsa-mir-378c, hsa-mir-378d-1, hsa-
mir-378d-2, hsa-mir-378e, hsa-mir-378f, hsa-mir-378g, hsa-mir-
378h, hsa-mir-378i, hsa-mir-429, hsa-mir-449a, hsa-mir-452, hsa-
mir-493, hsa-mir-503, hsa-mir-517a, hsa-mir-574, hsa-mir-642a,
hsa-mir-642b, hsa-mir-7-1, hsa-mir-7-2, hsa-mir-7-3, hsa-mir-708,
hsa-mir-9, hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3, hsa-mir-923,
hsa-mir-92a-1, hsa-mir-92a-2, hsa-mir-93, hsa-mir-944, hsa-mir-
96, hsa-mir-99a, hsa-mir-99b

HMDD

Urothelial Carcinoma

hsa-mir-183, hsa-mir-96

HMDD

Uterine Cervical Neoplasms

hsa-mir-100, hsa-mir-10a, hsa-mir-125b, hsa-mir-125b-1, hsa-mir-
125b-2, hsa-mir-126, hsa-mir-133b, hsa-mir-143, hsa-mir-145,
hsa-mir-146a, hsa-mir-155, hsa-mir-15b, hsa-mir-16, hsa-mir-16-
1, hsa-mir-16-2, hsa-mir-17, hsa-mir-181a-1, hsa-mir-181a-2, hsa-
mir-182, hsa-mir-193b, hsa-mir-194, hsa-mir-194-1, hsa-mir-196a-
1, hsa-mir-196a-2, hsa-mir-19a, hsa-mir-19b-1, hsa-mir-19b-2,
hsa-mir-200a, hsa-mir-203, hsa-mir-205, hsa-mir-20a, hsa-mir-
20b, hsa-mir-21, hsa-mir-214, hsa-mir-215, hsa-mir-218, hsa-mir-
218-1, hsa-mir-218-2, hsa-mir-221, hsa-mir-23b, hsa-mir-27a,
hsa-mir-28, hsa-mir-302a, hsa-mir-338, hsa-mir-345, hsa-mir-34a,
hsa-mir-34b, hsa-mir-34c, hsa-mir-367, hsa-mir-372, hsa-mir-375,
hsa-mir-424, hsa-mir-494, hsa-mir-497, hsa-mir-512-1, hsa-mir-
512-2, hsa-mir-518a-1, hsa-mir-518a-2, hsa-mir-7-1, hsa-mir-7-2,
hsa-mir-7-3, hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3

HMDD

Vascular Calcification

hsa-mir-30b, hsa-mir-30c-1, hsa-mir-30c-2
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HMDD Vascular Diseases hsa-mir-126, hsa-mir-145, hsa-mir-17, hsa-mir-18a, hsa-mir-19a,
hsa-mir-20a, hsa-mir-21, hsa-mir-23a, hsa-mir-24-2, hsa-mir-27a
HMDD Viral Myocarditis hsa-mir-208b, hsa-mir-499
HMDD Vitiligo hsa-mir-196a-2
. . hsa-mir-155, hsa-mir-184, hsa-mir-206, hsa-mir-363, hsa-mir-494,
HMDD Waldenstrom Macroglobulinemia hsa-mir-542, hsa-mir-9, hsa-mir-9-1, hsa-mir-9-2, hsa-mir-9-3
HMDD Wounds and Injuries hsa—m!r-l43, hsa-m_|r-145, hsa-mir-21, hsa-mir-483, hsa-mir-9-1,
hsa-mir-9-2, hsa-mir-9-3
miRCancer Acute Leukemia hsa-mir-27a
miRCancer Acute Lymphoblastic Leukemia hsa-let-7b, hsa-mir-124a, hsa-mir-128, hsa-mir-142
hsa-let-7a, hsa-let-7c, hsa-mir-1, hsa-mir-125b, hsa-mir-126, hsa-
mir-128, hsa-mir-155, hsa-mir-17, hsa-mir-181a, hsa-mir-199b,
miRCancer Acute Mveloid Leukemia hsa-mir-20a, hsa-mir-223, hsa-mir-26a, hsa-mir-27a, hsa-mir-27b,
y hsa-mir-29a, hsa-mir-29b, hsa-mir-30c, hsa-mir-32, hsa-mir-328,
hsa-mir-331, hsa-mir-370, hsa-mir-378, hsa-mir-424, hsa-mir-451,
hsa-mir-486, hsa-mir-494, hsa-mir-720
miRCancer Acute Promyelocytic Leukemia hsa—let_-?c, hsa-mir-107, hsa-mir-181a, hsa-mir-181b, hsa-mir-342,
hsa-mir-92a
miRCancer Adrenal Cortical Carcinoma hsa-mir-195, hsa-mir-1974, hsa-mir-205, hsa-mir-21, hsa-mir-210,
hsa-mir-335, hsa-mir-483, hsa-mir-497
miRCancer Adult T-cell Leukemia hsa-mir-150
miRCancer Anaplastic Astrocytoma hsa-mir-124, hsa-mir-137
miRCancer Anaplastic Large-cell Lymphoma hsa-mir-155
. . . . hsa-mir-138, hsa-mir-146b, hsa-mir-148a, hsa-mir-221, hsa-mir-
miRCancer Anaplastic Thyroid Carcinoma 222, hsa-mir-4295, hsa-mir-584
hsa-mir-124, hsa-mir-137, hsa-mir-181b, hsa-mir-183, hsa-mir-
miRCancer Astrocytoma 200b, hsa-mir-25, hsa-mir-3189, hsa-mir-335, hsa-mir-429, hsa-
mir-542
. hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-20a,
miRCancer B-cell Lymphoma hsa-mir-21, hsa-mir-26b, hsa-mir-34a, hsa-mir-92a
miRCancer Basal Cell Carcinoma hsa-mir-203
hsa-mir-1, hsa-mir-100, hsa-mir-101, hsa-mir-103a, hsa-mir-10b,
hsa-mir-1180, hsa-mir-122, hsa-mir-1236, hsa-mir-124, hsa-mir-
125b, hsa-mir-126, hsa-mir-1280, hsa-mir-133a, hsa-mir-133b,
hsa-mir-135a, hsa-mir-137, hsa-mir-141, hsa-mir-143, hsa-mir-
144, hsa-mir-145, hsa-mir-146a, hsa-mir-148a, hsa-mir-155, hsa-
mir-16, hsa-mir-17, hsa-mir-182, hsa-mir-183, hsa-mir-185, hsa-
mir-186, hsa-mir-18a, hsa-mir-192, hsa-mir-194, hsa-mir-195,
. hsa-mir-199a, hsa-mir-19a, hsa-mir-200a, hsa-mir-200b, hsa-mir-
miRCancer Bladder Cancer

200c, hsa-mir-203, hsa-mir-205, hsa-mir-206, hsa-mir-20b, hsa-
mir-210, hsa-mir-214, hsa-mir-218, hsa-mir-221, hsa-mir-222,
hsa-mir-223, hsa-mir-23a, hsa-mir-23b, hsa-mir-24, hsa-mir-26a,
hsa-mir-26b, hsa-mir-29¢, hsa-mir-320c, hsa-mir-335, hsa-mir-
34a, hsa-mir-3658, hsa-mir-370, hsa-mir-409, hsa-mir-424, hsa-
mir-429, hsa-mir-4295, hsa-mir-451, hsa-mir-490, hsa-mir-493,
hsa-mir-542, hsa-mir-576, hsa-mir-639, hsa-mir-9, hsa-mir-92,
hsa-mir-96, hsa-mir-99a
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Kiime

miRNA Listesi

miRCancer

Breast Cancer

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-
let-7g, hsa-let-7i, hsa-mir-1, hsa-mir-100, hsa-mir-101, hsa-mir-
106b, hsa-mir-107, hsa-mir-10a, hsa-mir-10b, hsa-mir-122, hsa-
mir-1228, hsa-mir-1229, hsa-mir-124, hsa-mir-1258, hsa-mir-
125a, hsa-mir-125b, hsa-mir-126, hsa-mir-127, hsa-mir-129, hsa-
mir-130a, hsa-mir-132, hsa-mir-133a, hsa-mir-135a, hsa-mir-139,
hsa-mir-140, hsa-mir-141, hsa-mir-142, hsa-mir-143, hsa-mir-144,
hsa-mir-145, hsa-mir-146a, hsa-mir-146b, hsa-mir-147, hsa-mir-
148a, hsa-mir-148b, hsa-mir-149, hsa-mir-150, hsa-mir-152, hsa-
mir-153, hsa-mir-154, hsa-mir-155, hsa-mir-15a, hsa-mir-16, hsa-
mir-17, hsa-mir-181a, hsa-mir-181b, hsa-mir-182, hsa-mir-1826,
hsa-mir-183, hsa-mir-185, hsa-mir-18a, hsa-mir-18b, hsa-mir-191,
hsa-mir-193a, hsa-mir-193b, hsa-mir-195, hsa-mir-196a, hsa-mir-
197, hsa-mir-199b, hsa-mir-19a, hsa-mir-19b, hsa-mir-200a, hsa-
mir-200b, hsa-mir-200c, hsa-mir-203, hsa-mir-204, hsa-mir-205,
hsa-mir-206, hsa-mir-20a, hsa-mir-20b, hsa-mir-21, hsa-mir-210,
hsa-mir-211, hsa-mir-212, hsa-mir-214, hsa-mir-216b, hsa-mir-
217, hsa-mir-218, hsa-mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-
223, hsa-mir-224, hsa-mir-23a, hsa-mir-24, hsa-mir-24-2, hsa-mir-
26a, hsa-mir-26b, hsa-mir-27a, hsa-mir-27b, hsa-mir-29a, hsa-
mir-29b-1, hsa-mir-29b-2, hsa-mir-29c, hsa-mir-300, hsa-mir-30a,
hsa-mir-30e, hsa-mir-31, hsa-mir-320a, hsa-mir-329, hsa-mir-335,
hsa-mir-339, hsa-mir-33a, hsa-mir-33b, hsa-mir-340, hsa-mir-346,
hsa-mir-34a, hsa-mir-34b, hsa-mir-34c, hsa-mir-362, hsa-mir-
3646, hsa-mir-365, hsa-mir-370, hsa-mir-373, hsa-mir-374a, hsa-
mir-378, hsa-mir-379, hsa-mir-381, hsa-mir-383, hsa-mir-409,
hsa-mir-410, hsa-mir-411, hsa-mir-421, hsa-mir-423, hsa-mir-425,
hsa-mir-429, hsa-mir-449a, hsa-mir-450b, hsa-mir-451a, hsa-mir-
485, hsa-mir-489, hsa-mir-490, hsa-mir-494, hsa-mir-495, hsa-
mir-497, hsa-mir-498, hsa-mir-5003, hsa-mir-502, hsa-mir-503,
hsa-mir-506, hsa-mir-510, hsa-mir-517a, hsa-mir-519d, hsa-mir-
520c, hsa-mir-520e, hsa-mir-520g, hsa-mir-526b, hsa-mir-544,
hsa-mir-544a, hsa-mir-574, hsa-mir-601, hsa-mir-613, hsa-mir-
625, hsa-mir-630, hsa-mir-638, hsa-mir-652, hsa-mir-671, hsa-
mir-675, hsa-mir-7, hsa-mir-720, hsa-mir-762, hsa-mir-802, hsa-
mir-873, hsa-mir-874, hsa-mir-892b, hsa-mir-92a, hsa-mir-944,
hsa-mir-96, hsa-mir-98, hsa-mir-99a

miRCancer

Breast Carcinoma

hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-20a,
hsa-mir-24, hsa-mir-497, hsa-mir-92a

miRCancer

Bronchioloalveolar Carcinoma

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b, hsa-let-7c,
hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-let-7g, hsa-
let-7i, hsa-mir-98

miRCancer

Cervical Adenocarcinoma

hsa-mir-9

miRCancer

Cervical Cancer

hsa-mir-1, hsa-mir-101, hsa-mir-10a, hsa-mir-124, hsa-mir-1246,
hsa-mir-125a, hsa-mir-133a, hsa-mir-135b, hsa-mir-138, hsa-mir-
143, hsa-mir-145, hsa-mir-150, hsa-mir-155, hsa-mir-17, hsa-mir-
181a, hsa-mir-181b, hsa-mir-183, hsa-mir-193b, hsa-mir-195,
hsa-mir-196a, hsa-mir-19a, hsa-mir-19b, hsa-mir-203, hsa-mir-
205, hsa-mir-206, hsa-mir-20a, hsa-mir-21, hsa-mir-214, hsa-mir-
215, hsa-mir-218, hsa-mir-22, hsa-mir-221, hsa-mir-223, hsa-mir-
224, hsa-mir-23b, hsa-mir-27a, hsa-mir-27b, hsa-mir-2861, hsa-
mir-31, hsa-mir-320, hsa-mir-328, hsa-mir-331, hsa-mir-335, hsa-
mir-33a, hsa-mir-342, hsa-mir-34a, hsa-mir-362, hsa-mir-372,
hsa-mir-376c, hsa-mir-424, hsa-mir-425, hsa-mir-429, hsa-mir-
491, hsa-mir-494, hsa-mir-497, hsa-mir-506, hsa-mir-544, hsa-
mir-590, hsa-mir-634, hsa-mir-664, hsa-mir-7, hsa-mir-720, hsa-
mir-9, hsa-mir-92a, hsa-mir-944, hsa-mir-99a, hsa-mir-99b

miRCancer

Cervical Carcinoma

hsa-mir-100, hsa-mir-101, hsa-mir-106b, hsa-mir-133b, hsa-mir-
15a, hsa-mir-16, hsa-mir-200b, hsa-mir-21, hsa-mir-25, hsa-mir-
27b, hsa-mir-34a, hsa-mir-373, hsa-mir-886, hsa-mir-99a, hsa-
mir-99b

miRCancer

Cervical Squamous Cell
Carcinoma

hsa-mir-106a, hsa-mir-124, hsa-mir-148a, hsa-mir-205, hsa-mir-
214, hsa-mir-218, hsa-mir-29a, hsa-mir-375

miRCancer

Cholangiocarcinoma

hsa-mir-101, hsa-mir-144, hsa-mir-17, hsa-mir-18a, hsa-mir-19a,
hsa-mir-19b, hsa-mir-200b, hsa-mir-200c, hsa-mir-20a, hsa-mir-
21, hsa-mir-26a, hsa-mir-34a, hsa-mir-92a

miRCancer

Chondrosarcoma

hsa-let-7a, hsa-mir-100, hsa-mir-136, hsa-mir-145, hsa-mir-181a,
hsa-mir-185, hsa-mir-199a, hsa-mir-218, hsa-mir-222, hsa-mir-
30a, hsa-mir-335, hsa-mir-376a
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Kategori

Kiime

miRNA Listesi

miRCancer

Chordoma

hsa-mir-1, hsa-mir-140, hsa-mir-148a, hsa-mir-222, hsa-mir-31,
hsa-mir-34a, hsa-mir-608

miRCancer

Choriocarcinoma

hsa-mir-199b, hsa-mir-218, hsa-mir-34a

miRCancer

Chronic Lymphocytic Leukemia

hsa-mir-125b, hsa-mir-138, hsa-mir-150, hsa-mir-155, hsa-mir-

15a, hsa-mir-15b, hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-

mir-181a, hsa-mir-181b, hsa-mir-192, hsa-mir-195, hsa-mir-223,
hsa-mir-29b, hsa-mir-34b, hsa-mir-34c, hsa-mir-424

miRCancer

Chronic Myelogenous Leukemia

hsa-let-7d, hsa-mir-10a, hsa-mir-125b, hsa-mir-130a, hsa-mir-
138, hsa-mir-146a, hsa-mir-150, hsa-mir-151, hsa-mir-155, hsa-
mir-16, hsa-mir-17, hsa-mir-18a, hsa-mir-205, hsa-mir-20a, hsa-
mir-21, hsa-mir-223, hsa-mir-2278, hsa-mir-26a, hsa-mir-27a,
hsa-mir-30e, hsa-mir-31, hsa-mir-320, hsa-mir-326, hsa-mir-424,
hsa-mir-451, hsa-mir-564, hsa-mir-574, hsa-mir-96

miRCancer

Clear Cell Renal Cell Cancer

hsa-mir-106a, hsa-mir-135a, hsa-mir-142, hsa-mir-155, hsa-mir-
206, hsa-mir-21, hsa-mir-34a

miRCancer

Colon Cancer

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-
let-7g, hsa-let-7i, hsa-mir-100, hsa-mir-101, hsa-mir-125a, hsa-
mir-126, hsa-mir-1290, hsa-mir-142, hsa-mir-143, hsa-mir-145,
hsa-mir-155, hsa-mir-181a, hsa-mir-183, hsa-mir-18a, hsa-mir-
192, hsa-mir-200c, hsa-mir-204, hsa-mir-21, hsa-mir-211, hsa-
mir-214, hsa-mir-215, hsa-mir-22, hsa-mir-25, hsa-mir-302a, hsa-
mir-30a, hsa-mir-31, hsa-mir-320, hsa-mir-320a, hsa-mir-342,
hsa-mir-34a, hsa-mir-34c, hsa-mir-365, hsa-mir-373, hsa-mir-
374a, hsa-mir-375, hsa-mir-381, hsa-mir-409, hsa-mir-424, hsa-
mir-429, hsa-mir-4458, hsa-mir-451, hsa-mir-455, hsa-mir-484,
hsa-mir-502, hsa-mir-503, hsa-mir-506, hsa-mir-526b, hsa-mir-
590, hsa-mir-608, hsa-mir-675, hsa-mir-93, hsa-mir-98

miRCancer

Colon Carcinoma

hsa-mir-186, hsa-mir-221, hsa-mir-23a, hsa-mir-30a

miRCancer

Colonic Adenocarcinoma

hsa-mir-135b, hsa-mir-627

miRCancer

Colorectal Adenocarcinoma

hsa-mir-182

miRCancer

Colorectal Cancer

hsa-let-7a, hsa-mir-1, hsa-mir-100, hsa-mir-101, hsa-mir-103,
hsa-mir-106a, hsa-mir-106b, hsa-mir-10b, hsa-mir-1179, hsa-mir-
1229, hsa-mir-124, hsa-mir-1246, hsa-mir-125a, hsa-mir-125b,
hsa-mir-125b-2*, hsa-mir-126, hsa-mir-1269a, hsa-mir-128, hsa-
mir-129, hsa-mir-1295b, hsa-mir-1307, hsa-mir-130b, hsa-mir-
132, hsa-mir-133a, hsa-mir-133b, hsa-mir-134, hsa-mir-135a,
hsa-mir-135a-1, hsa-mir-135a-2, hsa-mir-135b, hsa-mir-137, hsa-
mir-138, hsa-mir-139, hsa-mir-140, hsa-mir-141, hsa-mir-142,
hsa-mir-143, hsa-mir-145, hsa-mir-148a, hsa-mir-148b, hsa-mir-
149, hsa-mir-150, hsa-mir-150*, hsa-mir-152, hsa-mir-154, hsa-
mir-155, hsa-mir-15a, hsa-mir-15b, hsa-mir-16, hsa-mir-17, hsa-
mir-181a, hsa-mir-182, hsa-mir-1827, hsa-mir-183, hsa-mir-185,
hsa-mir-187, hsa-mir-18a, hsa-mir-191, hsa-mir-192, hsa-mir-
193a, hsa-mir-193b, hsa-mir-194, hsa-mir-195, hsa-mir-196a,
hsa-mir-196b, hsa-mir-198, hsa-mir-199a, hsa-mir-199b, hsa-mir-
19a, hsa-mir-19b, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c,
hsa-mir-203, hsa-mir-204, hsa-mir-205, hsa-mir-206, hsa-mir-20a,
hsa-mir-21, hsa-mir-210, hsa-mir-211, hsa-mir-212, hsa-mir-214,
hsa-mir-215, hsa-mir-218, hsa-mir-219, hsa-mir-22, hsa-mir-221,
hsa-mir-223, hsa-mir-224, hsa-mir-23a, hsa-mir-24, hsa-mir-25,
hsa-mir-26a, hsa-mir-26b, hsa-mir-27a, hsa-mir-28, hsa-mir-29a,
hsa-mir-29b, hsa-mir-301a, hsa-mir-30a, hsa-mir-30b, hsa-mir-31,
hsa-mir-32, hsa-mir-320, hsa-mir-320a, hsa-mir-320b, hsa-mir-
326, hsa-mir-328, hsa-mir-331, hsa-mir-335, hsa-mir-338, hsa-
mir-339, hsa-mir-33b, hsa-mir-342, hsa-mir-345, hsa-mir-34a,
hsa-mir-34c, hsa-mir-361, hsa-mir-363, hsa-mir-372, hsa-mir-375,
hsa-mir-378, hsa-mir-378a, hsa-mir-381, hsa-mir-382, hsa-mir-
384, hsa-mir-409, hsa-mir-422a, hsa-mir-423, hsa-mir-424, hsa-
mir-429, hsa-mir-448, hsa-mir-4487, hsa-mir-449a, hsa-mir-450b,
hsa-mir-452, hsa-mir-483, hsa-mir-486, hsa-mir-490, hsa-mir-494,
hsa-mir-497, hsa-mir-498, hsa-mir-499, hsa-mir-503, hsa-mir-506,
hsa-mir-517a, hsa-mir-518a, hsa-mir-520d, hsa-mir-542, hsa-mir-
543, hsa-mir-551a, hsa-mir-574, hsa-mir-582, hsa-mir-590, hsa-
mir-592, hsa-mir-610, hsa-mir-625, hsa-mir-630, hsa-mir-638,
hsa-mir-7, hsa-mir-720, hsa-mir-766, hsa-mir-874, hsa-mir-892a,
hsa-mir-9, hsa-mir-92, hsa-mir-92a, hsa-mir-93, hsa-mir-95, hsa-
mir-96
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Kiime
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miRCancer

Colorectal Carcinoma

hsa-mir-139, hsa-mir-143, hsa-mir-145, hsa-mir-155, hsa-mir-17,
hsa-mir-182, hsa-mir-191, hsa-mir-202, hsa-mir-21, hsa-mir-30a,
hsa-mir-338, hsa-mir-4282, hsa-mir-429, hsa-mir-451, hsa-mir-
625, hsa-mir-93, hsa-mir-95

miRCancer

Cutaneous T-cell Lymphoma

hsa-mir-155

miRCancer

Diffuse Large B-cell Lymphoma

hsa-mir-10a, hsa-mir-155, hsa-mir-21

miRCancer

Endometrial Cancer

hsa-mir-101, hsa-mir-106a, hsa-mir-106b, hsa-mir-10b, hsa-mir-
130a, hsa-mir-130b, hsa-mir-134, hsa-mir-143, hsa-mir-145, hsa-
mir-152, hsa-mir-155, hsa-mir-182, hsa-mir-200b, hsa-mir-200c,
hsa-mir-204, hsa-mir-205, hsa-mir-21, hsa-mir-222, hsa-mir-223,
hsa-mir-25, hsa-mir-301a, hsa-mir-301b, hsa-mir-30c, hsa-mir-
340, hsa-mir-34a, hsa-mir-34c, hsa-mir-372, hsa-mir-424, hsa-
mir-449a, hsa-mir-495, hsa-mir-505, hsa-mir-543, hsa-mir-887,
hsa-mir-92a, hsa-mir-93, hsa-mir-99a

miRCancer

Endometrial Serous
Adenocarcinoma

hsa-mir-34b

miRCancer

Epithelial Ovarian Cancer

hsa-mir-124a, hsa-mir-192, hsa-mir-193a, hsa-mir-372, hsa-mir-
373, hsa-mir-7

miRCancer

Esophageal Adenocarcinoma

hsa-mir-100, hsa-mir-133a, hsa-mir-151a, hsa-mir-196a, hsa-mir-
199a, hsa-mir-199b, hsa-mir-200a, hsa-mir-203, hsa-mir-223,
hsa-mir-375, hsa-mir-382

miRCancer

Esophageal Cancer

hsa-mir-100, hsa-mir-101, hsa-mir-10b, hsa-mir-124, hsa-mir-126,
hsa-mir-130a, hsa-mir-140, hsa-mir-141, hsa-mir-143, hsa-mir-
145, hsa-mir-146b, hsa-mir-15a, hsa-mir-183, hsa-mir-196b, hsa-
mir-197, hsa-mir-199a, hsa-mir-200a, hsa-mir-203, hsa-mir-203a,
hsa-mir-204, hsa-mir-205, hsa-mir-20b, hsa-mir-21, hsa-mir-210,
hsa-mir-214, hsa-mir-218, hsa-mir-221, hsa-mir-223, hsa-mir-27a,
hsa-mir-28, hsa-mir-30b, hsa-mir-31, hsa-mir-328, hsa-mir-34a,
hsa-mir-374a, hsa-mir-375, hsa-mir-452, hsa-mir-454, hsa-mir-
486, hsa-mir-491, hsa-mir-503, hsa-mir-506, hsa-mir-574, hsa-
mir-96, hsa-mir-99b

miRCancer

Esophageal Carcinoma

hsa-mir-451

miRCancer

Esophageal Squamous Cell
Carcinoma

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-
let-7g, hsa-let-7i, hsa-mir-1, hsa-mir-100, hsa-mir-101, hsa-mir-
106b, hsa-mir-1179, hsa-mir-126, hsa-mir-127, hsa-mir-1288,
hsa-mir-1290, hsa-mir-1294, hsa-mir-130b, hsa-mir-133a, hsa-
mir-133b, hsa-mir-138, hsa-mir-141, hsa-mir-143, hsa-mir-144,
hsa-mir-145, hsa-mir-146a, hsa-mir-150, hsa-mir-153, hsa-mir-16,
hsa-mir-17, hsa-mir-181d, hsa-mir-183, hsa-mir-185, hsa-mir-186,
hsa-mir-18a, hsa-mir-192, hsa-mir-194, hsa-mir-195, hsa-mir-19a,
hsa-mir-19b, hsa-mir-200b, hsa-mir-202, hsa-mir-203, hsa-mir-
205, hsa-mir-208, hsa-mir-20a, hsa-mir-21, hsa-mir-210, hsa-mir-
214, hsa-mir-216a, hsa-mir-216b, hsa-mir-218, hsa-mir-22, hsa-
mir-223, hsa-mir-25, hsa-mir-26a, hsa-mir-27a, hsa-mir-29b, hsa-
mir-29c¢, hsa-mir-302b, hsa-mir-30a, hsa-mir-31, hsa-mir-330,
hsa-mir-335, hsa-mir-33b, hsa-mir-340, hsa-mir-34a, hsa-mir-373,
hsa-mir-375, hsa-mir-424, hsa-mir-425, hsa-mir-483, hsa-mir-486,
hsa-mir-494, hsa-mir-495, hsa-mir-518b, hsa-mir-613, hsa-mir-
622, hsa-mir-630, hsa-mir-644a, hsa-mir-655, hsa-mir-718, hsa-
mir-9, hsa-mir-92a, hsa-mir-93, hsa-mir-942, hsa-mir-98, hsa-mir-
99a

miRCancer

Extrahepatic Cholangiocarcinoma

hsa-mir-221, hsa-mir-34a

miRCancer

Follicular Cancer

hsa-mir-125b

miRCancer

Follicular Lymphoma

hsa-mir-106a*, hsa-mir-202

miRCancer

Follicular Thyroid Carcinoma

hsa-mir-146b, hsa-mir-183, hsa-mir-197, hsa-mir-199b, hsa-mir-
221, hsa-mir-346

miRCancer

Gallbladder Carcinoma

hsa-mir-122, hsa-mir-145, hsa-mir-146b, hsa-mir-155, hsa-mir-
182, hsa-mir-223

miRCancer

Gastric Adenocarcinoma

hsa-mir-181b, hsa-mir-182, hsa-mir-200a, hsa-mir-216b, hsa-mir-
23a, hsa-mir-27a, hsa-mir-302b, hsa-mir-373, hsa-mir-449a, hsa-
mir-9
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miRCancer

Gastric Cancer

hsa-let-7a, hsa-let-7b, hsa-let-7g, hsa-mir-1, hsa-mir-100, hsa-mir-
101, hsa-mir-103, hsa-mir-103a, hsa-mir-106a, hsa-mir-106b,
hsa-mir-107, hsa-mir-10a, hsa-mir-10b, hsa-mir-1207, hsa-mir-
122, hsa-mir-1225, hsa-mir-1228*, hsa-mir-124, hsa-mir-1259,
hsa-mir-125a, hsa-mir-125b, hsa-mir-126, hsa-mir-1266, hsa-mir-
127, hsa-mir-1271, hsa-mir-1274a, hsa-mir-128, hsa-mir-1284,
hsa-mir-128b, hsa-mir-129, hsa-mir-129-1, hsa-mir-129-2, hsa-
mir-1290, hsa-mir-1303, hsa-mir-130a, hsa-mir-130b, hsa-mir-
130b*, hsa-mir-132, hsa-mir-133a, hsa-mir-133b, hsa-mir-134,
hsa-mir-135a, hsa-mir-135b, hsa-mir-137, hsa-mir-138, hsa-mir-
140, hsa-mir-141, hsa-mir-143, hsa-mir-144, hsa-mir-145, hsa-
mir-146a, hsa-mir-147, hsa-mir-148a, hsa-mir-148b, hsa-mir-149,
hsa-mir-150, hsa-mir-151, hsa-mir-152, hsa-mir-153, hsa-mir-155,
hsa-mir-15a, hsa-mir-17, hsa-mir-181a, hsa-mir-181a-2*, hsa-mir-
181b, hsa-mir-181c, hsa-mir-182, hsa-mir-183, hsa-mir-185, hsa-
mir-186, hsa-mir-187, hsa-mir-18a, hsa-mir-190, hsa-mir-191,
hsa-mir-192, hsa-mir-193b, hsa-mir-194, hsa-mir-195, hsa-mir-
196a, hsa-mir-196a*, hsa-mir-196b, hsa-mir-197, hsa-mir-199a,
hsa-mir-19a, hsa-mir-19b, hsa-mir-200a, hsa-mir-200b, hsa-mir-
200c, hsa-mir-202, hsa-mir-203, hsa-mir-204, hsa-mir-205, hsa-
mir-206, hsa-mir-208a, hsa-mir-20a, hsa-mir-20b, hsa-mir-21,
hsa-mir-210, hsa-mir-211, hsa-mir-212, hsa-mir-214, hsa-mir-215,
hsa-mir-216b, hsa-mir-217, hsa-mir-218, hsa-mir-22, hsa-mir-221,
hsa-mir-221*, hsa-mir-222, hsa-mir-223, hsa-mir-224, hsa-mir-
23a, hsa-mir-23b, hsa-mir-24, hsa-mir-25, hsa-mir-26a, hsa-mir-
26b, hsa-mir-27a, hsa-mir-27b, hsa-mir-296, hsa-mir-29a, hsa-
mir-29b, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-29c, hsa-mir-
301a, hsa-mir-301b, hsa-mir-302b, hsa-mir-302f, hsa-mir-30a,
hsa-mir-30b, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-30d, hsa-mir-
30e, hsa-mir-31, hsa-mir-32, hsa-mir-320a, hsa-mir-326, hsa-mir-
328, hsa-mir-329, hsa-mir-330, hsa-mir-331, hsa-mir-335, hsa-
mir-337, hsa-mir-338, hsa-mir-339, hsa-mir-33b, hsa-mir-340,
hsa-mir-340%, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c, hsa-mir-
361, hsa-mir-362, hsa-mir-363, hsa-mir-367, hsa-mir-370, hsa-
mir-371, hsa-mir-374a, hsa-mir-375, hsa-mir-377, hsa-mir-378,
hsa-mir-409, hsa-mir-410, hsa-mir-421, hsa-mir-424, hsa-mir-425,
hsa-mir-429, hsa-mir-433, hsa-mir-448, hsa-mir-449, hsa-mir-
449a, hsa-mir-449c, hsa-mir-455, hsa-mir-485, hsa-mir-488, hsa-
mir-490, hsa-mir-493, hsa-mir-494, hsa-mir-495, hsa-mir-497,
hsa-mir-500, hsa-mir-501, hsa-mir-502, hsa-mir-503, hsa-mir-506,
hsa-mir-508, hsa-mir-509, hsa-mir-513b, hsa-mir-520c, hsa-mir-
520d, hsa-mir-520f, hsa-mir-524, hsa-mir-542, hsa-mir-543, hsa-
mir-544, hsa-mir-551b, hsa-mir-558, hsa-mir-561, hsa-mir-575,
hsa-mir-577, hsa-mir-590, hsa-mir-601, hsa-mir-616*, hsa-mir-
622, hsa-mir-625, hsa-mir-627, hsa-mir-629, hsa-mir-638, hsa-
mir-650, hsa-mir-652, hsa-mir-663, hsa-mir-7, hsa-mir-874, hsa-
mir-9, hsa-mir-92, hsa-mir-935, hsa-mir-940, hsa-mir-98, hsa-mir-
99a

miRCancer

Gastrointestinal Cancer

hsa-mir-122a, hsa-mir-148a, hsa-mir-152

miRCancer

Gastrointestinal Stromal Tumor

hsa-mir-196a, hsa-mir-21, hsa-mir-218, hsa-mir-221, hsa-mir-222

miRCancer

Glioblastoma

hsa-let-7e, hsa-let-7g, hsa-mir-100, hsa-mir-101, hsa-mir-106a,
hsa-mir-10b, hsa-mir-124, hsa-mir-124a, hsa-mir-125a, hsa-mir-
125b, hsa-mir-126, hsa-mir-127, hsa-mir-128, hsa-mir-129, hsa-
mir-130b, hsa-mir-133b, hsa-mir-135b, hsa-mir-136, hsa-mir-137,
hsa-mir-138, hsa-mir-139, hsa-mir-142, hsa-mir-143, hsa-mir-145,
hsa-mir-146b, hsa-mir-148a, hsa-mir-149, hsa-mir-152, hsa-mir-
153, hsa-mir-154, hsa-mir-15b, hsa-mir-181a, hsa-mir-181b, hsa-
mir-181c, hsa-mir-183, hsa-mir-18a, hsa-mir-1908, hsa-mir-195,
hsa-mir-196a, hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-196b,
hsa-mir-197, hsa-mir-206, hsa-mir-21, hsa-mir-210, hsa-mir-212,
hsa-mir-219, hsa-mir-22, hsa-mir-222, hsa-mir-223, hsa-mir-25,
hsa-mir-26b, hsa-mir-296, hsa-mir-29b, hsa-mir-300, hsa-mir-31,
hsa-mir-3189, hsa-mir-320, hsa-mir-320a, hsa-mir-323a, hsa-mir-
326, hsa-mir-330, hsa-mir-331, hsa-mir-340, hsa-mir-342, hsa-
mir-34a, hsa-mir-369, hsa-mir-376a, hsa-mir-422a, hsa-mir-429,
hsa-mir-449a, hsa-mir-454, hsa-mir-483, hsa-mir-503, hsa-mir-
506, hsa-mir-517c, hsa-mir-519a, hsa-mir-542, hsa-mir-564, hsa-
mir-576, hsa-mir-577, hsa-mir-590, hsa-mir-595, hsa-mir-622,
hsa-mir-626, hsa-mir-663, hsa-mir-7, hsa-mir-873, hsa-mir-92b
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Kategori

Kiime

miRNA Listesi

miRCancer

Glioma

hsa-let-7a, hsa-let-7f, hsa-mir-100, hsa-mir-101, hsa-mir-105, hsa-
mir-106a, hsa-mir-106b, hsa-mir-107, hsa-mir-10b, hsa-mir-122,
hsa-mir-124, hsa-mir-124a, hsa-mir-125b, hsa-mir-126, hsa-mir-
128, hsa-mir-129, hsa-mir-1297, hsa-mir-130b, hsa-mir-132, hsa-
mir-133a, hsa-mir-133b, hsa-mir-134, hsa-mir-136, hsa-mir-137,
hsa-mir-139, hsa-mir-141, hsa-mir-143, hsa-mir-144, hsa-mir-145,
hsa-mir-146a, hsa-mir-146b, hsa-mir-150, hsa-mir-152, hsa-mir-
154, hsa-mir-155, hsa-mir-15b, hsa-mir-16, hsa-mir-17, hsa-mir-
181a, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b, hsa-mir-
181b-1, hsa-mir-181b-2, hsa-mir-181c, hsa-mir-181d, hsa-mir-
182, hsa-mir-183, hsa-mir-184, hsa-mir-185, hsa-mir-193b, hsa-
mir-195, hsa-mir-198, hsa-mir-199a, hsa-mir-19a, hsa-mir-19b,
hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-203, hsa-mir-
204, hsa-mir-205, hsa-mir-20a, hsa-mir-21, hsa-mir-210, hsa-mir-
214, hsa-mir-215, hsa-mir-217, hsa-mir-218, hsa-mir-219, hsa-
mir-221, hsa-mir-222, hsa-mir-224, hsa-mir-23a, hsa-mir-23b,
hsa-mir-24, hsa-mir-25, hsa-mir-26a, hsa-mir-26b, hsa-mir-27a,
hsa-mir-27b, hsa-mir-29c, hsa-mir-30a, hsa-mir-30e, hsa-mir-
30e*, hsa-mir-3175, hsa-mir-320, hsa-mir-320d, hsa-mir-326, hsa-
mir-328, hsa-mir-335, hsa-mir-338, hsa-mir-33a, hsa-mir-34a,
hsa-mir-34c, hsa-mir-370, hsa-mir-372, hsa-mir-373, hsa-mir-375,
hsa-mir-378, hsa-mir-383, hsa-mir-384, hsa-mir-423, hsa-mir-429,
hsa-mir-4295, hsa-mir-451, hsa-mir-452, hsa-mir-483, hsa-mir-
486, hsa-mir-494, hsa-mir-495, hsa-mir-497, hsa-mir-503, hsa-
mir-506, hsa-mir-519a, hsa-mir-544, hsa-mir-548b, hsa-mir-566,
hsa-mir-584, hsa-mir-603, hsa-mir-610, hsa-mir-622, hsa-mir-650,
hsa-mir-656, hsa-mir-661, hsa-mir-675, hsa-mir-7, hsa-mir-9, hsa-
mir-92a, hsa-mir-92b, hsa-mir-93, hsa-mir-96, hsa-mir-98, hsa-
mir-99a, hsa-mir-99b

miRCancer

Head And Neck Cancer

hsa-mir-21, hsa-mir-363

miRCancer

Head And Neck Squamous Cell
Carcinoma

hsa-let-7d, hsa-mir-1, hsa-mir-106b, hsa-mir-107, hsa-mir-128,
hsa-mir-133a, hsa-mir-134, hsa-mir-138, hsa-mir-149, hsa-mir-16,
hsa-mir-182, hsa-mir-184, hsa-mir-196a, hsa-mir-200c, hsa-mir-
203, hsa-mir-205, hsa-mir-206, hsa-mir-21, hsa-mir-218, hsa-mir-
25, hsa-mir-27a*, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-29b-2, hsa-
mir-29c¢, hsa-mir-300, hsa-mir-30a, hsa-mir-31, hsa-mir-34a, hsa-
mir-363, hsa-mir-372, hsa-mir-375, hsa-mir-422a, hsa-mir-451,
hsa-mir-874, hsa-mir-93

miRCancer

Hepatoblastoma

hsa-mir-21, hsa-mir-492

183




Kategori

Kiime

miRNA Listesi

miRCancer

Hepatocellular Carcinoma

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b, hsa-let-7c,
hsa-let-7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-7f-2, hsa-let-
79, hsa-let-7i, hsa-mir-1, hsa-mir-100, hsa-mir-101, hsa-mir-103,
hsa-mir-105, hsa-mir-106b, hsa-mir-107, hsa-mir-10b, hsa-mir-
1180, hsa-mir-1207, hsa-mir-122, hsa-mir-122*, hsa-mir-1228,
hsa-mir-122a, hsa-mir-1236, hsa-mir-124, hsa-mir-1258, hsa-mir-
125b, hsa-mir-126, hsa-mir-1269, hsa-mir-1269b, hsa-mir-127,
hsa-mir-1271, hsa-mir-128, hsa-mir-128a, hsa-mir-129, hsa-mir-
1299, hsa-mir-130a, hsa-mir-130b, hsa-mir-132, hsa-mir-133a,
hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-133b, hsa-mir-134, hsa-
mir-135a, hsa-mir-137, hsa-mir-138, hsa-mir-139, hsa-mir-140,
hsa-mir-141, hsa-mir-142, hsa-mir-143, hsa-mir-144, hsa-mir-145,
hsa-mir-146a, hsa-mir-148a, hsa-mir-148b, hsa-mir-149, hsa-mir-
150, hsa-mir-153, hsa-mir-154, hsa-mir-155, hsa-mir-15a, hsa-
mir-15b, hsa-mir-16, hsa-mir-17, hsa-mir-181a, hsa-mir-181a-1,
hsa-mir-181a-2, hsa-mir-181b, hsa-mir-181b-1, hsa-mir-181b-2,
hsa-mir-181c, hsa-mir-181d, hsa-mir-182, hsa-mir-183, hsa-mir-
184, hsa-mir-185, hsa-mir-187, hsa-mir-188, hsa-mir-18a, hsa-
mir-190b, hsa-mir-191, hsa-mir-192, hsa-mir-193b, hsa-mir-194,
hsa-mir-195, hsa-mir-196a, hsa-mir-197, hsa-mir-198, hsa-mir-
199a, hsa-mir-199b, hsa-mir-19a, hsa-mir-19b, hsa-mir-200a,
hsa-mir-200b, hsa-mir-200c, hsa-mir-202, hsa-mir-203, hsa-mir-
203a, hsa-mir-204, hsa-mir-205, hsa-mir-206, hsa-mir-20a, hsa-
mir-20b, hsa-mir-21, hsa-mir-210, hsa-mir-211, hsa-mir-212, hsa-
mir-214, hsa-mir-215, hsa-mir-216a, hsa-mir-216b, hsa-mir-217,
hsa-mir-218, hsa-mir-219, hsa-mir-22, hsa-mir-221, hsa-mir-222,
hsa-mir-223, hsa-mir-224, hsa-mir-23a, hsa-mir-24, hsa-mir-25,
hsa-mir-26a, hsa-mir-26b, hsa-mir-27a, hsa-mir-27b, hsa-mir-28,
hsa-mir-296, hsa-mir-29a, hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-
29c, hsa-mir-301a, hsa-mir-302b, hsa-mir-302c, hsa-mir-30a, hsa-
mir-30b, hsa-mir-30d, hsa-mir-30e, hsa-mir-31, hsa-mir-3117,
hsa-mir-3127, hsa-mir-32, hsa-mir-324, hsa-mir-325, hsa-mir-329,
hsa-mir-331, hsa-mir-335, hsa-mir-338, hsa-mir-339, hsa-mir-33a,
hsa-mir-33b, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c, hsa-mir-361,
hsa-mir-362, hsa-mir-363, hsa-mir-365, hsa-mir-367, hsa-mir-370,
hsa-mir-371, hsa-mir-372, hsa-mir-373, hsa-mir-375, hsa-mir-
376a, hsa-mir-377, hsa-mir-379, hsa-mir-381, hsa-mir-383, hsa-
mir-384, hsa-mir-422a, hsa-mir-423, hsa-mir-424, hsa-mir-4262,
hsa-mir-429, hsa-mir-431, hsa-mir-433, hsa-mir-4458, hsa-mir-
448, hsa-mir-449a, hsa-mir-450a, hsa-mir-451, hsa-mir-452, hsa-
mir-454, hsa-mir-455, hsa-mir-483, hsa-mir-485, hsa-mir-486,
hsa-mir-487a, hsa-mir-490, hsa-mir-491, hsa-mir-494, hsa-mir-
495, hsa-mir-497, hsa-mir-500, hsa-mir-500a, hsa-mir-501, hsa-
mir-502, hsa-mir-503, hsa-mir-505, hsa-mir-506, hsa-mir-508,
hsa-mir-519a, hsa-mir-519d, hsa-mir-520a, hsa-mir-520b, hsa-
mir-520c, hsa-mir-520g, hsa-mir-522, hsa-mir-539, hsa-mir-542,
hsa-mir-545, hsa-mir-548a, hsa-mir-548p, hsa-mir-570, hsa-mir-
573, hsa-mir-574, hsa-mir-577, hsa-mir-582, hsa-mir-589, hsa-
mir-590, hsa-mir-592, hsa-mir-599, hsa-mir-610, hsa-mir-612,
hsa-mir-613, hsa-mir-615, hsa-mir-622, hsa-mir-625, hsa-mir-630,
hsa-mir-634, hsa-mir-637, hsa-mir-638, hsa-mir-650, hsa-mir-655,
hsa-mir-657, hsa-mir-663, hsa-mir-663a, hsa-mir-664, hsa-mir-
675, hsa-mir-7, hsa-mir-708, hsa-mir-761, hsa-mir-765, hsa-mir-
770, hsa-mir-877, hsa-mir-885, hsa-mir-892a, hsa-mir-9, hsa-mir-
92a, hsa-mir-92b, hsa-mir-93, hsa-mir-940, hsa-mir-941, hsa-mir-
95, hsa-mir-96, hsa-mir-98, hsa-mir-99a, hsa-mir-99b

miRCancer

Hypopharyngeal Cancer

hsa-mir-203

miRCancer

Hypopharyngeal Carcinoma

hsa-mir-140

miRCancer

Hypopharyngeal Squamous Cell
Carcinoma

hsa-mir-140, hsa-mir-21, hsa-mir-451a, hsa-mir-504

miRCancer

Intrahepatic Cholangiocarcinoma

hsa-mir-145, hsa-mir-150, hsa-mir-204, hsa-mir-31

miRCancer

Invasive Ductal Carcinoma

hsa-mir-671

miRCancer

Kidney Cancer

hsa-mir-1, hsa-mir-145, hsa-mir-1826, hsa-mir-183, hsa-mir-199a,
hsa-mir-203, hsa-mir-205, hsa-mir-21, hsa-mir-210, hsa-mir-22,
hsa-mir-223, hsa-mir-497, hsa-mir-508, hsa-mir-509, hsa-mir-630

184




Kategori

Kiime

miRNA Listesi

miRCancer

Laryngeal Cancer

hsa-mir-139, hsa-mir-196a, hsa-mir-200c, hsa-mir-21, hsa-mir-
23a, hsa-mir-34a, hsa-mir-375, hsa-mir-525, hsa-mir-885

miRCancer

Laryngeal Carcinoma

hsa-mir-106b, hsa-mir-125a, hsa-mir-16, hsa-mir-205, hsa-mir-21,
hsa-mir-23a, hsa-mir-27a, hsa-mir-34a, hsa-mir-423

miRCancer

Laryngeal Squamous Cell
Carcinoma

hsa-mir-101, hsa-mir-129, hsa-mir-144, hsa-mir-148a, hsa-mir-
153, hsa-mir-155, hsa-mir-19a, hsa-mir-203, hsa-mir-205, hsa-
mir-206, hsa-mir-21, hsa-mir-24, hsa-mir-300, hsa-mir-301a, hsa-
mir-365a, hsa-mir-370, hsa-mir-375, hsa-mir-9, hsa-mir-93

miRCancer

Liver Cancer

hsa-mir-101, hsa-mir-122, hsa-mir-1301, hsa-mir-132, hsa-mir-
140, hsa-mir-145, hsa-mir-148b, hsa-mir-155, hsa-mir-21, hsa-
mir-22, hsa-mir-221, hsa-mir-27a, hsa-mir-30a, hsa-mir-30e, hsa-
mir-31, hsa-mir-338, hsa-mir-370, hsa-mir-433, hsa-mir-449a,
hsa-mir-506, hsa-mir-525, hsa-mir-935

miRCancer

Lung Adenocarcinoma

hsa-mir-124, hsa-mir-1297, hsa-mir-141, hsa-mir-145, hsa-mir-
150, hsa-mir-155, hsa-mir-16, hsa-mir-200a, hsa-mir-200b, hsa-
mir-200c, hsa-mir-203, hsa-mir-206, hsa-mir-214, hsa-mir-297,
hsa-mir-29b, hsa-mir-30a, hsa-mir-31, hsa-mir-33b, hsa-mir-374a,
hsa-mir-381, hsa-mir-409, hsa-mir-429, hsa-mir-432, hsa-mir-451,
hsa-mir-485, hsa-mir-511, hsa-mir-623, hsa-mir-99a

miRCancer

Lung Cancer

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b, hsa-let-7c,
hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-let-7g, hsa-
let-7i, hsa-mir-1, hsa-mir-101, hsa-mir-10b, hsa-mir-1207, hsa-
mir-1246, hsa-mir-125b, hsa-mir-127, hsa-mir-130b, hsa-mir-132,
hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-133b, hsa-mir-135a,
hsa-mir-135b, hsa-mir-137, hsa-mir-138, hsa-mir-140, hsa-mir-
141, hsa-mir-142, hsa-mir-143, hsa-mir-144, hsa-mir-145, hsa-
mir-1469, hsa-mir-146a, hsa-mir-148b, hsa-mir-150, hsa-mir-153,
hsa-mir-155, hsa-mir-15a, hsa-mir-15b, hsa-mir-16-1, hsa-mir-16-
2, hsa-mir-17, hsa-mir-182, hsa-mir-183, hsa-mir-186, hsa-mir-
18a, hsa-mir-192, hsa-mir-193a, hsa-mir-194, hsa-mir-195, hsa-
mir-196a, hsa-mir-197, hsa-mir-198, hsa-mir-19a, hsa-mir-19b,
hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-202, hsa-mir-
203, hsa-mir-205, hsa-mir-206, hsa-mir-208a, hsa-mir-20a, hsa-
mir-21, hsa-mir-210, hsa-mir-214, hsa-mir-217, hsa-mir-218, hsa-
mir-22, hsa-mir-223, hsa-mir-24, hsa-mir-26a, hsa-mir-26b, hsa-
mir-29a, hsa-mir-29c, hsa-mir-301b, hsa-mir-302b, hsa-mir-30d,
hsa-mir-31, hsa-mir-326, hsa-mir-33a, hsa-mir-34a, hsa-mir-34b,
hsa-mir-34c, hsa-mir-365, hsa-mir-3662, hsa-mir-383, hsa-mir-
411, hsa-mir-429, hsa-mir-4423, hsa-mir-449a, hsa-mir-449b,
hsa-mir-486, hsa-mir-490, hsa-mir-5100, hsa-mir-545, hsa-mir-
564, hsa-mir-570, hsa-mir-610, hsa-mir-614, hsa-mir-630, hsa-
mir-660, hsa-mir-663, hsa-mir-7, hsa-mir-7515, hsa-mir-92a, hsa-
mir-93, hsa-mir-937, hsa-mir-944, hsa-mir-9500, hsa-mir-98, hsa-
mir-99b

miRCancer

Lung Carcinoma

hsa-mir-1244, hsa-mir-203, hsa-mir-204, hsa-mir-31

miRCancer

Lung Squamous Cell Carcinoma

hsa-mir-133a, hsa-mir-218, hsa-mir-588

miRCancer

Malignant Melanoma

hsa-let-7b, hsa-mir-101, hsa-mir-10b, hsa-mir-124, hsa-mir-125a,
hsa-mir-125b, hsa-mir-126, hsa-mir-1280, hsa-mir-135a, hsa-mir-
137, hsa-mir-138, hsa-mir-141, hsa-mir-143, hsa-mir-146a, hsa-
mir-146b, hsa-mir-155, hsa-mir-15b, hsa-mir-17, hsa-mir-182,
hsa-mir-184, hsa-mir-185, hsa-mir-186, hsa-mir-18a, hsa-mir-18b,
hsa-mir-193b, hsa-mir-199a, hsa-mir-200a, hsa-mir-200b, hsa-
mir-200c, hsa-mir-203, hsa-mir-204, hsa-mir-205, hsa-mir-206,
hsa-mir-20a, hsa-mir-21, hsa-mir-210, hsa-mir-211, hsa-mir-214,
hsa-mir-218, hsa-mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-25,
hsa-mir-26a, hsa-mir-26b, hsa-mir-31, hsa-mir-339, hsa-mir-33a,
hsa-mir-34a, hsa-mir-34c, hsa-mir-365, hsa-mir-376a, hsa-mir-
376¢c, hsa-mir-425, hsa-mir-429, hsa-mir-455, hsa-mir-532, hsa-
mir-542, hsa-mir-573, hsa-mir-638, hsa-mir-7, hsa-mir-769, hsa-
mir-9, hsa-mir-92a, hsa-mir-98

miRCancer

Malignant Mesothelioma

hsa-mir-126

miRCancer

Malt Lymphoma

hsa-mir-142, hsa-mir-155

miRCancer

Mantle Cell Lymphoma

hsa-mir-124a, hsa-mir-142, hsa-mir-150, hsa-mir-155, hsa-mir-17,
hsa-mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-20a, hsa-mir-223,
hsa-mir-29a, hsa-mir-29b, hsa-mir-29c, hsa-mir-92a

miRCancer

Medullary Thyroid Carcinoma

hsa-mir-129, hsa-mir-183

185




Kategori

Kiime

miRNA Listesi

miRCancer

Medulloblastoma

hsa-mir-106b, hsa-mir-10b, hsa-mir-124, hsa-mir-128a, hsa-mir-
17, hsa-mir-18a, hsa-mir-199b, hsa-mir-19a, hsa-mir-19b, hsa-
mir-206, hsa-mir-20a, hsa-mir-210, hsa-mir-22, hsa-mir-30b, hsa-
mir-30d, hsa-mir-31, hsa-mir-367, hsa-mir-383, hsa-mir-495, hsa-
mir-92

miRCancer

Meningioma

hsa-mir-128, hsa-mir-200a, hsa-mir-224, hsa-mir-335

miRCancer

Mesenchymal Cancer

hsa-mir-100, hsa-mir-125b-1, hsa-mir-141, hsa-mir-182, hsa-mir-
199b, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-29a,
hsa-mir-29b-1, hsa-mir-29b-2, hsa-mir-29c, hsa-mir-335, hsa-mir-
429, hsa-mir-99a

miRCancer

Monocytic Leukemia

hsa-mir-29a, hsa-mir-29b

miRCancer

Mucinous Cystadenocarcinoma

hsa-mir-1, hsa-mir-200b, hsa-mir-200c, hsa-mir-21, hsa-mir-223,
hsa-mir-4328, hsa-mir-451

miRCancer

Multiple Myeloma

hsa-mir-137, hsa-mir-152, hsa-mir-186, hsa-mir-197, hsa-mir-19a,
hsa-mir-203, hsa-mir-21, hsa-mir-214, hsa-mir-301a

miRCancer

Nasopharyngeal Cancer

hsa-mir-17, hsa-mir-20a, hsa-mir-218, hsa-mir-223, hsa-mir-29c

miRCancer

Nasopharyngeal Carcinoma

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-
let-7g, hsa-let-7i, hsa-mir-1, hsa-mir-101, hsa-mir-10b, hsa-mir-
124, hsa-mir-1275, hsa-mir-133b, hsa-mir-138, hsa-mir-142, hsa-
mir-143, hsa-mir-144, hsa-mir-145, hsa-mir-148a, hsa-mir-149,
hsa-mir-155, hsa-mir-16, hsa-mir-17, hsa-mir-183, hsa-mir-188,
hsa-mir-18a, hsa-mir-200a, hsa-mir-200b, hsa-mir-204, hsa-mir-
21, hsa-mir-214, hsa-mir-216b, hsa-mir-223, hsa-mir-23b, hsa-
mir-24, hsa-mir-29c, hsa-mir-320a, hsa-mir-324, hsa-mir-338,
hsa-mir-346, hsa-mir-34b, hsa-mir-34c, hsa-mir-375, hsa-mir-378,
hsa-mir-421, hsa-mir-449a, hsa-mir-451, hsa-mir-4649, hsa-mir-
4792, hsa-mir-491, hsa-mir-494, hsa-mir-497, hsa-mir-506, hsa-
mir-539, hsa-mir-663, hsa-mir-744, hsa-mir-9, hsa-mir-92a, hsa-
mir-93, hsa-mir-96, hsa-mir-98

miRCancer

Neuroblastoma

hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b, hsa-let-7c,
hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-let-7g, hsa-
let-7i, hsa-mir-124, hsa-mir-125b, hsa-mir-1303, hsa-mir-130b,
hsa-mir-137, hsa-mir-145, hsa-mir-15a, hsa-mir-15b, hsa-mir-16-
1, hsa-mir-16-2, hsa-mir-181c, hsa-mir-184, hsa-mir-18a, hsa-mir-
195, hsa-mir-19a, hsa-mir-200a, hsa-mir-21, hsa-mir-23a, hsa-
mir-29a, hsa-mir-335, hsa-mir-337, hsa-mir-338, hsa-mir-34a,
hsa-mir-362, hsa-mir-421, hsa-mir-449a, hsa-mir-558, hsa-mir-
885, hsa-mir-92, hsa-mir-98
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Kategori

Kiime

miRNA Listesi

miRCancer

Non-small Cell Lung Cancer

hsa-let-7a, hsa-let-7c, hsa-mir-1, hsa-mir-100, hsa-mir-101, hsa-
mir-106a, hsa-mir-107, hsa-mir-10a, hsa-mir-10b, hsa-mir-1238,
hsa-mir-124, hsa-mir-1246, hsa-mir-125a, hsa-mir-125b, hsa-mir-
126, hsa-mir-126*, hsa-mir-1260b, hsa-mir-1271, hsa-mir-1280,
hsa-mir-129, hsa-mir-1290, hsa-mir-1304, hsa-mir-132, hsa-mir-
133a, hsa-mir-133b, hsa-mir-134, hsa-mir-135a, hsa-mir-136,
hsa-mir-137, hsa-mir-138, hsa-mir-139, hsa-mir-140, hsa-mir-141,
hsa-mir-142, hsa-mir-143, hsa-mir-145, hsa-mir-146a, hsa-mir-
146b, hsa-mir-147, hsa-mir-148a, hsa-mir-148b, hsa-mir-149,
hsa-mir-150, hsa-mir-152, hsa-mir-153, hsa-mir-154, hsa-mir-155,
hsa-mir-15a, hsa-mir-15b, hsa-mir-16, hsa-mir-17, hsa-mir-181a,
hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-181b, hsa-mir-181b-1,
hsa-mir-181b-2, hsa-mir-181c, hsa-mir-181d, hsa-mir-182, hsa-
mir-183, hsa-mir-184, hsa-mir-185, hsa-mir-186, hsa-mir-187,
hsa-mir-18a, hsa-mir-1908, hsa-mir-193a, hsa-mir-193b, hsa-mir-
194, hsa-mir-195, hsa-mir-196a, hsa-mir-1976, hsa-mir-199a,
hsa-mir-19a, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
203, hsa-mir-204, hsa-mir-205, hsa-mir-206, hsa-mir-20a, hsa-
mir-21, hsa-mir-210, hsa-mir-211, hsa-mir-212, hsa-mir-215, hsa-
mir-218, hsa-mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-224, hsa-
mir-23a, hsa-mir-24, hsa-mir-25, hsa-mir-26b, hsa-mir-27a, hsa-
mir-27b, hsa-mir-29a, hsa-mir-29b, hsa-mir-29c, hsa-mir-301a,
hsa-mir-30a, hsa-mir-30b, hsa-mir-30c, hsa-mir-30d, hsa-mir-30e,
hsa-mir-31, hsa-mir-32, hsa-mir-320, hsa-mir-320a, hsa-mir-328,
hsa-mir-329, hsa-mir-330, hsa-mir-335, hsa-mir-338, hsa-mir-339,
hsa-mir-340, hsa-mir-342, hsa-mir-345, hsa-mir-34a, hsa-mir-34b,
hsa-mir-34c, hsa-mir-361, hsa-mir-365, hsa-mir-370, hsa-mir-373,
hsa-mir-375, hsa-mir-376c, hsa-mir-377, hsa-mir-383, hsa-mir-
410, hsa-mir-424, hsa-mir-429, hsa-mir-449a, hsa-mir-4500, hsa-
mir-451, hsa-mir-452, hsa-mir-454, hsa-mir-455, hsa-mir-4782,
hsa-mir-486, hsa-mir-491, hsa-mir-494, hsa-mir-497, hsa-mir-498,
hsa-mir-499, hsa-mir-503, hsa-mir-509, hsa-mir-512, hsa-mir-
520a, hsa-mir-526b, hsa-mir-541, hsa-mir-585, hsa-mir-590, hsa-
mir-625*, hsa-mir-630, hsa-mir-635, hsa-mir-652, hsa-mir-663a,
hsa-mir-675, hsa-mir-7, hsa-mir-761, hsa-mir-9, hsa-mir-92a, hsa-
mir-92b, hsa-mir-93, hsa-mir-944, hsa-mir-95, hsa-mir-96, hsa-
mir-98, hsa-mir-99a

miRCancer

Oral Cancer

hsa-let-7d, hsa-mir-10b, hsa-mir-141, hsa-mir-196a-1, hsa-mir-
196a-2, hsa-mir-196b, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c,
hsa-mir-21, hsa-mir-218, hsa-mir-223, hsa-mir-340, hsa-mir-34a,
hsa-mir-375, hsa-mir-429, hsa-mir-494

miRCancer

Oral Carcinoma

hsa-mir-31, hsa-mir-375

miRCancer

Oral Squamous Cell Carcinoma

hsa-let-7a, hsa-let-7d, hsa-let-7f, hsa-mir-100, hsa-mir-124, hsa-
mir-1250, hsa-mir-125b, hsa-mir-126, hsa-mir-1271, hsa-mir-136,
hsa-mir-138, hsa-mir-142, hsa-mir-143, hsa-mir-144, hsa-mir-145,
hsa-mir-146a, hsa-mir-146b, hsa-mir-147, hsa-mir-148a, hsa-mir-
155, hsa-mir-16, hsa-mir-181a, hsa-mir-181b, hsa-mir-187, hsa-
mir-187*, hsa-mir-188, hsa-mir-196a-1, hsa-mir-196a-2, hsa-mir-
196b, hsa-mir-203, hsa-mir-206, hsa-mir-20a, hsa-mir-21, hsa-
mir-216a, hsa-mir-220a, hsa-mir-221, hsa-mir-222, hsa-mir-223,
hsa-mir-23b, hsa-mir-24, hsa-mir-26a, hsa-mir-26b, hsa-mir-27a,
hsa-mir-27b, hsa-mir-29a, hsa-mir-29b, hsa-mir-31, hsa-mir-32,
hsa-mir-323, hsa-mir-329, hsa-mir-338, hsa-mir-345, hsa-mir-34a,
hsa-mir-370, hsa-mir-372, hsa-mir-373, hsa-mir-410, hsa-mir-429,
hsa-mir-433, hsa-mir-483, hsa-mir-497, hsa-mir-499a, hsa-mir-
503, hsa-mir-506, hsa-mir-632, hsa-mir-646, hsa-mir-668, hsa-
mir-877, hsa-mir-9, hsa-mir-92b, hsa-mir-98, hsa-mir-99b

miRCancer

Oropharyngeal Cancer

hsa-mir-200c, hsa-mir-21, hsa-mir-34a, hsa-mir-375
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Kategori

Kiime

miRNA Listesi

miRCancer

Osteosarcoma

hsa-let-7a, hsa-mir-1, hsa-mir-100, hsa-mir-101, hsa-mir-10b,
hsa-mir-122, hsa-mir-124, hsa-mir-125b, hsa-mir-126, hsa-mir-
127, hsa-mir-128, hsa-mir-130a, hsa-mir-130b, hsa-mir-132, hsa-
mir-133a, hsa-mir-133b, hsa-mir-134, hsa-mir-137, hsa-mir-138,
hsa-mir-141, hsa-mir-142, hsa-mir-143, hsa-mir-144, hsa-mir-145,
hsa-mir-146b, hsa-mir-148a, hsa-mir-150, hsa-mir-151, hsa-mir-
152, hsa-mir-153, hsa-mir-154, hsa-mir-15a, hsa-mir-16, hsa-mir-
17, hsa-mir-181a, hsa-mir-181b, hsa-mir-181c, hsa-mir-182, hsa-
mir-183, hsa-mir-18a, hsa-mir-1908, hsa-mir-191, hsa-mir-194,
hsa-mir-195, hsa-mir-198, hsa-mir-199a, hsa-mir-199b, hsa-mir-
19a, hsa-mir-19b, hsa-mir-200b, hsa-mir-202, hsa-mir-203, hsa-
mir-204, hsa-mir-205, hsa-mir-20a, hsa-mir-21, hsa-mir-210, hsa-
mir-212, hsa-mir-214, hsa-mir-217, hsa-mir-218, hsa-mir-22, hsa-
mir-221, hsa-mir-223, hsa-mir-224, hsa-mir-23a, hsa-mir-24, hsa-
mir-26a, hsa-mir-26b, hsa-mir-27a, hsa-mir-29b, hsa-mir-300,
hsa-mir-32, hsa-mir-320, hsa-mir-320a, hsa-mir-326, hsa-mir-329,
hsa-mir-335, hsa-mir-33a, hsa-mir-33b, hsa-mir-340, hsa-mir-34a,
hsa-mir-34b, hsa-mir-34c, hsa-mir-363, hsa-mir-367, hsa-mir-370,
hsa-mir-374a, hsa-mir-375, hsa-mir-376c, hsa-mir-379, hsa-mir-
382, hsa-mir-3928, hsa-mir-409, hsa-mir-421, hsa-mir-422a, hsa-
mir-424, hsa-mir-429, hsa-mir-449a, hsa-mir-451, hsa-mir-452,
hsa-mir-454, hsa-mir-488, hsa-mir-489, hsa-mir-490, hsa-mir-497,
hsa-mir-503, hsa-mir-506, hsa-mir-513a, hsa-mir-519d, hsa-mir-
539, hsa-mir-542, hsa-mir-543, hsa-mir-586, hsa-mir-603, hsa-
mir-646, hsa-mir-664, hsa-mir-665, hsa-mir-802, hsa-mir-874,
hsa-mir-9, hsa-mir-92a, hsa-mir-92b, hsa-mir-93, hsa-mir-99a

miRCancer

Ovarian Cancer

hsa-let-7i, hsa-mir-100, hsa-mir-101, hsa-mir-106a, hsa-mir-1181,
hsa-mir-1207, hsa-mir-124, hsa-mir-125a, hsa-mir-125b, hsa-mir-
126, hsa-mir-1271, hsa-mir-129, hsa-mir-130b, hsa-mir-132, hsa-
mir-133a, hsa-mir-137, hsa-mir-138, hsa-mir-140, hsa-mir-141,
hsa-mir-144, hsa-mir-145, hsa-mir-148a, hsa-mir-148b, hsa-mir-
152, hsa-mir-153, hsa-mir-155, hsa-mir-17, hsa-mir-181b, hsa-
mir-181c, hsa-mir-182, hsa-mir-193b, hsa-mir-194, hsa-mir-199a,
hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-203, hsa-mir-
205, hsa-mir-20a, hsa-mir-21, hsa-mir-210, hsa-mir-212, hsa-mir-
214, hsa-mir-221, hsa-mir-224, hsa-mir-23b, hsa-mir-25, hsa-mir-
26a, hsa-mir-27a, hsa-mir-27b, hsa-mir-29b, hsa-mir-335, hsa-
mir-339, hsa-mir-346, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c,
hsa-mir-378, hsa-mir-382, hsa-mir-409, hsa-mir-411, hsa-mir-424,
hsa-mir-429, hsa-mir-432, hsa-mir-433, hsa-mir-448, hsa-mir-
449a, hsa-mir-494, hsa-mir-497, hsa-mir-498, hsa-mir-503, hsa-
mir-509, hsa-mir-519d, hsa-mir-548c, hsa-mir-551b, hsa-mir-572,
hsa-mir-595, hsa-mir-613, hsa-mir-630, hsa-mir-655, hsa-mir-661,
hsa-mir-760, hsa-mir-9, hsa-mir-92a, hsa-mir-96, hsa-mir-98

miRCancer

Ovarian Carcinoma

hsa-mir-100, hsa-mir-101, hsa-mir-148b, hsa-mir-182, hsa-mir-
196a, hsa-mir-30a, hsa-mir-34b, hsa-mir-34c, hsa-mir-532, hsa-
mir-761, hsa-mir-93

miRCancer

Pancreatic Adenocarcinoma

hsa-mir-145, hsa-mir-203, hsa-mir-21, hsa-mir-221, hsa-mir-301a

miRCancer

Pancreatic Cancer

hsa-mir-101, hsa-mir-10a, hsa-mir-10b, hsa-mir-1181, hsa-mir-
124, hsa-mir-1247, hsa-mir-1271, hsa-mir-132, hsa-mir-133a,
hsa-mir-141, hsa-mir-145, hsa-mir-146a, hsa-mir-148a, hsa-mir-
148b, hsa-mir-150, hsa-mir-150*, hsa-mir-152, hsa-mir-15a, hsa-
mir-15b, hsa-mir-17, hsa-mir-181a, hsa-mir-181c, hsa-mir-182,
hsa-mir-18a, hsa-mir-191, hsa-mir-196a, hsa-mir-198, hsa-mir-
203, hsa-mir-21, hsa-mir-212, hsa-mir-214, hsa-mir-215, hsa-mir-
216a, hsa-mir-221, hsa-mir-222, hsa-mir-27a, hsa-mir-29a, hsa-
mir-29b-1, hsa-mir-29b-2, hsa-mir-29c, hsa-mir-301a, hsa-mir-
320a, hsa-mir-329, hsa-mir-335, hsa-mir-33a, hsa-mir-34a, hsa-
mir-34b, hsa-mir-34c, hsa-mir-367, hsa-mir-373, hsa-mir-375,
hsa-mir-410, hsa-mir-424, hsa-mir-494, hsa-mir-497, hsa-mir-506,
hsa-mir-615, hsa-mir-630, hsa-mir-663b, hsa-mir-7, hsa-mir-744,
hsa-mir-92, hsa-mir-96, hsa-mir-99a

miRCancer

Pancreatic Carcinoma

hsa-mir-127, hsa-mir-132, hsa-mir-301b, hsa-mir-375, hsa-mir-
940

188




Kategori

Kiime

miRNA Listesi

miRCancer

Pancreatic Ductal Adenocarcinoma

hsa-let-7a, hsa-let-7a-1, hsa-let-7a-2, hsa-let-7a-3, hsa-let-7b,
hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-7f-1, hsa-let-7f-2, hsa-
let-7g, hsa-let-7i, hsa-mir-10b, hsa-mir-125a, hsa-mir-126, hsa-
mir-135a, hsa-mir-143, hsa-mir-144, hsa-mir-145, hsa-mir-148a,
hsa-mir-150, hsa-mir-15a, hsa-mir-16, hsa-mir-186, hsa-mir-18a,
hsa-mir-192, hsa-mir-194, hsa-mir-196a, hsa-mir-198, hsa-mir-
200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-203, hsa-mir-21, hsa-
mir-212, hsa-mir-217, hsa-mir-218, hsa-mir-30b, hsa-mir-31, hsa-
mir-323, hsa-mir-337, hsa-mir-34a, hsa-mir-369, hsa-mir-375,
hsa-mir-376a, hsa-mir-377, hsa-mir-4787, hsa-mir-494, hsa-mir-
506, hsa-mir-541, hsa-mir-615, hsa-mir-663a, hsa-mir-98

miRCancer

Papillary Thyroid Carcinoma

hsa-let-7e, hsa-mir-101, hsa-mir-124, hsa-mir-126, hsa-mir-130b,
hsa-mir-137, hsa-mir-138, hsa-mir-146a, hsa-mir-146b, hsa-mir-
151, hsa-mir-155, hsa-mir-16, hsa-mir-181a-1, hsa-mir-181a-2,
hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-181c, hsa-mir-181d,
hsa-mir-182, hsa-mir-183, hsa-mir-195, hsa-mir-196b, hsa-mir-
199a, hsa-mir-199b, hsa-mir-204, hsa-mir-21, hsa-mir-219, hsa-
mir-221, hsa-mir-222, hsa-mir-26a, hsa-mir-29a, hsa-mir-31, hsa-
mir-339, hsa-mir-34a, hsa-mir-34b, hsa-mir-3613, hsa-mir-375,
hsa-mir-451a, hsa-mir-486, hsa-mir-5691, hsa-mir-613, hsa-mir-
663, hsa-mir-9, hsa-mir-98

miRCancer

Pituitary Carcinoma

hsa-mir-106b, hsa-mir-122, hsa-mir-17, hsa-mir-20a, hsa-mir-493

miRCancer

Primary Cns Lymphomas

hsa-mir-145, hsa-mir-193b, hsa-mir-199a, hsa-mir-214

miRCancer

Primary Gallbladder Carcinoma

hsa-mir-335

miRCancer

Primary Thyroid Lymphoma

hsa-mir-146b, hsa-mir-26a

miRCancer

Prostate Cancer

hsa-let-7a, hsa-let-7c, hsa-mir-100, hsa-mir-101, hsa-mir-103,
hsa-mir-105, hsa-mir-124, hsa-mir-125b, hsa-mir-128, hsa-mir-
129, hsa-mir-1296, hsa-mir-1297, hsa-mir-1301, hsa-mir-130b,
hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-133b, hsa-mir-135a,
hsa-mir-135b, hsa-mir-138, hsa-mir-141, hsa-mir-143, hsa-mir-
145, hsa-mir-146a, hsa-mir-146b, hsa-mir-150, hsa-mir-153, hsa-
mir-154, hsa-mir-155, hsa-mir-15a, hsa-mir-15b, hsa-mir-16, hsa-
mir-16-1, hsa-mir-16-2, hsa-mir-181a-1, hsa-mir-181a-2, hsa-mir-
181b, hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-181c, hsa-mir-
181d, hsa-mir-182, hsa-mir-183, hsa-mir-186, hsa-mir-187, hsa-
mir-188, hsa-mir-18a, hsa-mir-195, hsa-mir-199b, hsa-mir-200b,
hsa-mir-203, hsa-mir-204, hsa-mir-205, hsa-mir-20a, hsa-mir-21,
hsa-mir-212, hsa-mir-218, hsa-mir-22, hsa-mir-221, hsa-mir-222,
hsa-mir-223, hsa-mir-224, hsa-mir-23a, hsa-mir-23b, hsa-mir-24,
hsa-mir-25, hsa-mir-26a, hsa-mir-26b, hsa-mir-27a, hsa-mir-29b,
hsa-mir-301a, hsa-mir-301b, hsa-mir-302a, hsa-mir-30a, hsa-mir-
30b, hsa-mir-30c-1, hsa-mir-30c-2, hsa-mir-30d, hsa-mir-30e,
hsa-mir-31, hsa-mir-323, hsa-mir-330, hsa-mir-331, hsa-mir-335,
hsa-mir-340, hsa-mir-345, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c,
hsa-mir-3619, hsa-mir-372, hsa-mir-374b, hsa-mir-378, hsa-mir-
382, hsa-mir-421, hsa-mir-429, hsa-mir-449a, hsa-mir-452, hsa-
mir-4723, hsa-mir-486, hsa-mir-497, hsa-mir-503, hsa-mir-539,
hsa-mir-543, hsa-mir-573, hsa-mir-613, hsa-mir-628, hsa-mir-
642a, hsa-mir-7, hsa-mir-765, hsa-mir-940, hsa-mir-96

miRCancer

Prostate Carcinoma

hsa-mir-107, hsa-mir-125a, hsa-mir-195

miRCancer

Rectal Cancer

hsa-mir-155, hsa-mir-200c, hsa-mir-21, hsa-mir-34a

miRCancer

Rectal Carcinoma

hsa-mir-155

miRCancer

Renal Cell Carcinoma

hsa-let-7a, hsa-let-7d, hsa-mir-1, hsa-mir-100, hsa-mir-101, hsa-
mir-106a, hsa-mir-106a*, hsa-mir-106b, hsa-mir-1233, hsa-mir-
1236, hsa-mir-126, hsa-mir-1260b, hsa-mir-1285, hsa-mir-129,
hsa-mir-1291, hsa-mir-133a, hsa-mir-133b, hsa-mir-134, hsa-mir-
135a, hsa-mir-137, hsa-mir-138, hsa-mir-141, hsa-mir-142, hsa-
mir-143, hsa-mir-144, hsa-mir-145, hsa-mir-146a, hsa-mir-146b,
hsa-mir-148a, hsa-mir-149, hsa-mir-16, hsa-mir-182, hsa-mir-183,
hsa-mir-193a, hsa-mir-199a, hsa-mir-200a, hsa-mir-203a, hsa-
mir-204, hsa-mir-205, hsa-mir-20b, hsa-mir-21, hsa-mir-210, hsa-
mir-214, hsa-mir-218, hsa-mir-221, hsa-mir-23b, hsa-mir-26a,
hsa-mir-26b, hsa-mir-27a, hsa-mir-28, hsa-mir-30a, hsa-mir-30c,
hsa-mir-30d, hsa-mir-34a, hsa-mir-362, hsa-mir-372, hsa-mir-378,
hsa-mir-429, hsa-mir-451, hsa-mir-490, hsa-mir-495, hsa-mir-509,
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Kategori Kiime miRNA Listesi
hsa-mir-510, hsa-mir-572, hsa-mir-646, hsa-mir-7, hsa-mir-708,
hsa-mir-96
hsa-let-7b, hsa-let-7c, hsa-mir-122, hsa-mir-138, hsa-mir-141,
miRCancer Renal Clear Cell Carcinoma hsa-mir-155, hsa-mir-182, hsa-mir-195, hsa-mir-200c, hsa-mir-
204, hsa-mir-210, hsa-mir-218, hsa-mir-22, hsa-mir-335, hsa-mir-
377, hsa-mir-506, hsa-mir-630
hsa-mir-101, hsa-mir-124, hsa-mir-125a, hsa-mir-125b, hsa-mir-
miRCancer Retinoblastoma 145, hsa-mir-181b, hsa-mir-183, hsa-mir-204, hsa-mir-21, hsa-
mir-3163, hsa-mir-34a, hsa-mir-365b, hsa-mir-433, hsa-mir-486,
hsa-mir-532
miRCancer Rhabdomyosarcoma hsa-mir-203, hsa-mir-206
miRCancer Small Cell Lung Cancer hsa-mir-126, hsa-mir-138, hsa-mir-25, hsa-mir-27a, hsa-mir-520a
miRCancer Splenic Marginal Zone Lymphoma | hsa-mir-223
hsa-mir-137, hsa-mir-155, hsa-mir-15a, hsa-mir-16, hsa-mir-181b,
miRCancer Squamous Carcinoma hsa-mir-184, hsa-mir-196a, hsa-mir-203, hsa-mir-205, hsa-mir-21,
hsa-mir-221, hsa-mir-27a, hsa-mir-34a, hsa-mir-375
miRCancer T-cell Lymphoblastic Lymphoma 232;)m|r-17, hsa-mir-19a, hsa-mir-19b-1, hsa-mir-19b-2, hsa-mir-
miRCancer T-cell Lymphoma hsa-mir-22
hsa-mir-106b, hsa-mir-126, hsa-mir-137, hsa-mir-141, hsa-mir-
miRCancer Thyroid Cancer 144, hsa-mir-204, hsa-mir-205, hsa-mir-539, hsa-mir-639, hsa-
mir-886
miRCancer Thyroid Carcinoma hsa-mir-221, hsa-mir-222
miRCancer Tongue Cancer hsa-mir-15b, hsa-mir-200b
miRCancer Uterine Leiomyoma hsa-mir-197
hsa-mir-137, hsa-mir-140, hsa-mir-144, hsa-mir-145, hsa-mir-182,
miRCancer Uveal Melanoma hsa-mir-32, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c, hsa-mir-454,
hsa-mir-9
miRCancer Waldenstrom's Macroglobulinemia | hsa-mir-155
Regulator Regulated by AKT1 hsa-let-7e, hsa-mir-125b, hsa-mir-155, hsa-mir-181c, hsa-mir-22
Regulator Regulated by AKT2 hsa-mir-22
Regulator Regulated by AKT3 hsa-mir-22
Regulator Regulated by AML1 hsa-mir-223
Regulator Regulated by AP-1 hsa-mir-155, hsa-mir-21, hsa-mir-29a, hsa-mir-29b-1
Regulator Regulated by AR hsa-mir-216a
Regulator Regulated by ASH1L hsa-mir-375
Regulator Regulated by BCR hsa-mir-155
Regulator Regulated by BMP2 hsa-mir-24-1, hsa-mir-31
Regulator Regulated by BMP4 ggg—mlr—l45, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
Regulator Regulated by BMP6 hsa-mir-21
Regulator Regulated by BMPR1a hsa-mir-21
Regulator Regulated by BMPR1b hsa-mir-21
Regulator Regulated by BRCA1 hsa-mir-146a, hsa-mir-146b
Regulator Regulated by c-myb hsa-mir-15a
Regulator Regulated by calcineurin hsa-mir-133a, hsa-mir-133b
Regulator Regulated by cAMP hsa-mir-155
Regulator Regulated by CCND1 hsa-mir-17, hsa-mir-20a
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Kategori Kiime miRNA Listesi
Regulator Regulated by CDK hsa-mir-449a, hsa-mir-449b
Regulator Regulated by CDKN2A hsa-mir-410
Regulator Regulated by CDX2 hsa-mir-125b
Regulator Regulated by CEBPA hsa—let_-?a-2, hsa-mir-1, hsa-mir-223, hsa-mir-29a, hsa-mir-29b,
hsa-mir-34a
Regulator Regulated by CEBPB hsa-mir-143
Regulator Regulated by CREB1 hsa-mir-132, hsa-mir-212, hsa-mir-9-2
Regulator Regulated by CTCF hsa-mir-375
Regulator Regulated by CTNNB1 hsa-mir-371, hsa-mir-372, hsa-mir-373
Regulator Regulated by DDX5 hsa-mir-182, hsa-mir-21
hsa-let-7a, hsa-let-7i, hsa-mir-106a, hsa-mir-106b, hsa-mir-15a,
hsa-mir-15b, hsa-mir-16, hsa-mir-16-1, hsa-mir-16-2, hsa-mir-17,
Requlator Requlated by E2F1 hsa-mir-18a, hsa-mir-18b, hsa-mir-195, hsa-mir-19a, hsa-mir-19b,
9 9 Y hsa-mir-19b-2, hsa-mir-20a, hsa-mir-20b, hsa-mir-223, hsa-mir-
25, hsa-mir-363, hsa-mir-449a, hsa-mir-449b, hsa-mir-449c, hsa-
mir-92a, hsa-mir-92a-2, hsa-mir-93
hsa-let-7a, hsa-let-7i, hsa-mir-106b, hsa-mir-15a, hsa-mir-15b,
Regulator Regulated by E2F3 hsa-mir-16, hsa-mir-195, hsa-mir-34a
Regulator Regulated by EGFR hsa-mir-21
hsa-let-7e, hsa-mir-106a, hsa-mir-10a, hsa-mir-124-3, hsa-mir-
125a, hsa-mir-130b, hsa-mir-132, hsa-mir-142, hsa-mir-146b,
hsa-mir-148a, hsa-mir-149, hsa-mir-183, hsa-mir-185, hsa-mir-
Requlator Requlated by EGR1 191, hsa-mir-200b, hsa-mir-212, hsa-mir-219-2, hsa-mir-23a, hsa-
9 9 Y mir-24-2, hsa-mir-27a, hsa-mir-301b, hsa-mir-30a, hsa-mir-30c-1,
hsa-mir-30c-2, hsa-mir-30e, hsa-mir-32, hsa-mir-335, hsa-mir-
425, hsa-mir-455, hsa-mir-596, hsa-mir-642a, hsa-mir-92b, hsa-
mir-96, hsa-mir-99b
Regulator Regulated by EGR3 hsa-mir-195
hsa-let-7a, hsa-let-7b, hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-
Regulator Regulated by EIF2C2 7f, hsa-let-7g, hsa-let.7i
Regulator Regulated by EP300 hsa-mir-141, hsa-mir-200c
hsa-mir-106a, hsa-mir-17, hsa-mir-18a, hsa-mir-18b, hsa-mir-19a,
Requlator Requlated by ERS1 hsa-mir-19b, hsa-mir-19b-2, hsa-mir-20a, hsa-mir-20b, hsa-mir-
9 9 Y 21, hsa-mir-221, hsa-mir-222, hsa-mir-363, hsa-mir-92a, hsa-mir-
92a-2
Regulator Regulated by ESR2 hsa-mir-23b, hsa-mir-24-1, hsa-mir-27b, hsa-mir-30a
Regulator Regulated by ETS1 hsa-mir-146a, hsa-mir-222
Regulator Regulated by ETS2 hsa-mir-196b
Regulator Regulated by ETV5 hsa-mir-21
Regulator Regulated by Ezh2 hsa-mir-101, hsa-mir-137
Regulator Regulated by FLI1 hsa-let-7a
Regulated by FLICE inhibitory s
Regulator protein (VFLIP) K13 hsa-mir-146a
Regulator Regulated by FOSL1 hsa-mir-221, hsa-mir-222
Regulator Regulated by FOXJ1 hsa-mir-449a
Regulator Regulated by FOXM1 hsa-mir-135b
Regulator Regulated by Foxo3a hsa-mir-21
Regulator Regulated by FOXP3 hsa-mir-155, hsa-mir-7
Regulator Regulated by FSH hsa-let-7a, hsa-mir-143, hsa-mir-15b
Regulator Regulated by GATA1 hsa-mir-144, hsa-mir-451
Regulator Regulated by GATA3 hsa-mir-200a, hsa-mir-200b, hsa-mir-200c
Regulator Regulated by GATA4 hsa-mir-144, hsa-mir-451
Regulator Regulated by GNRH1 hsa-mir-132, hsa-mir-212
Regulator Regulated by HDAC4 hsa-mir-200a
Regulator Regulated by HIF1A hsa-mir-210, hsa-mir-372, hsa-mir-373, hsa-mir-424
Regulator Regulated by HMGAL ?nsii-:argl:[-lol-z, hsa-mir-196a-2, hsa-mir-222, hsa-mir-29a, hsa-
Regulator Regulated by HNF1A hsa-mir-122, hsa-mir-192, hsa-mir-194
Regulator Regulated by HNF3A hsa-mir-122
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Kategori Kiime miRNA Listesi

Regulator Regulated by HNF3B hsa-mir-122

Regulator Regulated by HoxD10 hsa-mir-7

Regulator Regulated by IFNbeta hsa-mir-143, hsa-mir-145

Regulator Regulated by IFNgamma hsa-mir-143, hsa-mir-145

Regulator Regulated by IL-4 hsa-mir-29a

Regulator Regulated by IL1B hsa-mir-146a, hsa-mir-9

Regulator Regulated by 1L2 hsa-mir-182

Regulator Regulated by IL6 gig;mir-148a, hsa-mir-152, hsa-mir-301a, hsa-mir-301b, hsa-mir-

Regulator Regulated by IRF1 hsa-mir-155

Regulator Regulated by JAG1 hsa-mir-143, hsa-mir-145

Regulator Regulated by KAT2B hsa-mir-141, hsa-mir-200c

Regulator Regulated by KDM2A hsa-mir-101

Regulator Regulated by KLF2 hsa-mir-143, hsa-mir-145

Regulator Regulated by klf2a hsa-mir-126

Regulator Regulated by LEF1 hsa-mir-371, hsa-mir-372, hsa-mir-373

Regulator Regulated by LIN28 gfs‘ar;!seat:reetlbhgslalglse;zgt;:;ilsa-let-?c, hsa-let-7d, hsa-let-7e, hsa-let-

Regulator Regulated by LIN28B g:ahLeat_|7ez17hgs’ahlse;_zat::7rilsa let-7c, hsa-let-7d, hsa-let-7e, hsa-let

Regulator Regulated by LMO2 hsa-mir-142

Regulator Regulated by LPS hsa-mir-9-1

Regulator Regulated by MAPK/MK2 hsa-mir-34c

Regulator Regulated by MAX hsa-mir-193a

Regulator Regulated by MECOM hsa-mir-1-2

Regulator Regulated by MECP2 hsa-mir-137, hsa-mir-184

Regulator Regulated by MITF hsa-mir-211

Regulator Regulated by MRF4 hsa-mir-1, hsa-mir-133a, hsa-mir-206

Regulator Regulated by MYB hsa-mir-148a, hsa-mir-155
hsa-let-7, hsa-let-7a, hsa-let-7a-1, hsa-let-7b, hsa-let-7c, hsa-let-
7d, hsa-let-7e, hsa-let-7f, hsa-let-7f-1, hsa-let-7g, hsa-let-7i, hsa-
mir-106a, hsa-mir-106b, hsa-mir-141, hsa-mir-15a, hsa-mir-16-1,

Regulator Regulated by MYC hsa-mir-17, hsa-mir-18a, hsa-mir-195, hsa-mir-19a, hsa-mir-19b,
hsa-mir-20a, hsa-mir-20b, hsa-mir-22, hsa-mir-221, hsa-mir-23a,
hsa-mir-23b, hsa-mir-26a, hsa-mir-26b, hsa-mir-29a, hsa-mir-29b,
hsa-mir-29c, hsa-mir-34a, hsa-mir-9, hsa-mir-92a, hsa-mir-93

Regulator | Regulated by MYCN Peamir-20a, hoamir-221. heamir 335, haa-mir-421. haa-mir 928

Regulator Regulated by MYF5 hsa-mir-1, hsa-mir-133a, hsa-mir-206

Regulator Regulated by MyoD hsa-mir-1, hsa-mir-1-1, hsa-mir-1-2, hsa-mir-133a, hsa-mir-206

Regulator Regulated by MYOD1 hsa-mir-378

Regulator Regulated by MYOG hsa-mir-133a-1, hsa-mir-133a-2, hsa-mir-133b

Regulator Regulated by Myogenin hsa-mir-1, hsa-mir-133a, hsa-mir-206

Regulator Regulated by NFIB hsa-mir-21
hsa-let-7a-3, hsa-let-7b, hsa-mir-10b, hsa-mir-125b, hsa-mir-

Regulator | Regulated by NFKEL IT2L eamir-214, DA 224, heamIr 295, hSa-mi- 295, s
mir-29c, hsa-mir-34a, hsa-mir-365, hsa-mir-448, hsa-mir-9

Regulator Regulated by NFKB3 hsa-mir-155

Regulator Regulated by NKX2-5 Ezz:m:::égéhsa-mir-lsa, hsa-mir-19a, hsa-mir-19b, hsa-mir-20a,

Regulator Regulated by NR1H4 hsa-mir-34a

Regulator Regulated by NR3B3 hsa-mir-127, hsa-mir-433

Regulator Regulated by p27 hsa-mir-221, hsa-mir-222

Regulator Regulated by p53 hsa-mir-200c

Regulator Regulated by PDGF hsa-mir-221, hsa-mir-24

Regulator Regulated by PDGF-B hsa-mir-29a

Regulator Regulated by PDLIM7 hsa-mir-10b
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Kategori Kiime miRNA Listesi

Regulator Regulated by PLZF hsa-mir-146a

Regulator Regulated by POU2F1 hsa-let-7g

Regulator Regulated by POUSF1 rr:]sii-ang?r-SOZa, hsa-mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-

Regulator Regulated by PRKCA hsa-mir-15a
hsa-mir-19a, hsa-mir-21, hsa-mir-22, hsa-mir-25, hsa-mir-302a,

Regulator Regulated by PTEN hsa-mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-mir-302f

Regulator Regulated by RAS/ERK hsa-mir-21

Regulator Regulated by Rb hsa-mir-449a, hsa-mir-449b

Regulator Regulated by REL hsa-mir-21

Regulator Regulated by RELA hsa-mir-21

Regulator Regulated by REST hsa-mir-21, hsa-mir-9-2

Regulator Regulated by Rex1 rrLsii-argl;GOZa, hsa-mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-

Regulator Regulated by RUNX1 hsa-mir-27a

Regulator Regulated by RUNX2 ggg-omlr-Z?,a, hsa-mir-24-2, hsa-mir-27a, hsa-mir-2861, hsa-mir-

Regulator Regulated by RXRA hsa-mir-193a

Regulator Regulated by SF2/ASF hsa-mir-221, hsa-mir-222, hsa-mir-7

Regulator Regulated by SHP hsa-mir-127, hsa-mir-433

Regulator Regulated by SIP1 223—m|r-141, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-

Regulator Regulated by SIX1 hsa-mir-200a, hsa-mir-200b, hsa-mir-200c

Regulator Regulated by SLUG hsa-mir-1, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c

Regulator Regulated by SMAD3 Zgi-mlr-l43, hsa-mir-145, hsa-mir-200a, hsa-mir-200b, hsa-mir-

Regulator Regulated by SMAD4 hsa-mir-143, hsa-mir-145, hsa-mir-155

Regulator Regulated by SMG-1 hsa-mir-155

Regulator Regulated by SNAI1 hsa-mir-34a, hsa-mir-34b

Regulator Regulated by SOX10 hsa-mir-338
hsa-mir-137, hsa-mir-302a, hsa-mir-302b, hsa-mir-302c, hsa-mir-

Regulator Regulated by SOX2 302d, hsa-mir-367

Regulator Regulated by SOX9 hsa-mir-140

Regulator Regulated by sox9a hsa-mir-140

Regulator Regulated by SP1 hsa-mir-106a, hsa-mir-132, hsa-mir-34c, hsa-mir-365
hsa-mir-146a, hsa-mir-155, hsa-mir-17, hsa-mir-18a, hsa-mir-19a,

Regulator Regulated by SPI1 hsa-mir-19b-1, hsa-mir-20a, hsa-mir-23a, hsa-mir-338, hsa-mir-
342, hsa-mir-92a-1

Regulator Regulated by SPLUNC1 hsa-mir-141

Regulator Regulated by Src hsa-mir-143, hsa-mir-145

Regulator Regulated by STAT3 hsa-mir-125b, hsa-mir-135b, hsa-mir-181b-1, hsa-mir-21
hsa-mir-15a, hsa-mir-15b, hsa-mir-16, hsa-mir-17, hsa-mir-18a,

Regulator Regulated by STAT5S hsa-mir-195, hsa-mir-19a, hsa-mir-19b-1, hsa-mir-20a, hsa-mir-
92a-1

Regulator Regulated by TCF3 hsa-mir-451, hsa-mir-709

Regulator Regulated by TCF4 hsa-mir-181a-2, hsa-mir-181b-2, hsa-mir-21
hsa-let-7d, hsa-mir-141, hsa-mir-143, hsa-mir-146a, hsa-mir-155,
hsa-mir-181b-1, hsa-mir-181b-2, hsa-mir-192, hsa-mir-194, hsa-

Regulator Regulated by TGFB1 mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-205, hsa-mir-224,
hsa-mir-23a, hsa-mir-24, hsa-mir-27a, hsa-mir-29a, hsa-mir-429

Regulator Regulated by Thrombin hsa-mir-222

Regulator Regulated by TLR2 hsa-mir-125a, hsa-mir-146a, hsa-mir-9

Regulator Regulated by TLR4 hsa-mir-9

Regulator Regulated by TLR7 hsa-mir-9

Regulator Regulated by TLR8 hsa-mir-9

Regulator Regulated by TLX hsa-mir-9
hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-20a,

Regulator Regulated by TLX1 hsa-mir-92a

Regulator Regulated by TLX3 hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-20a,

hsa-mir-92a
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Kategori Kiime miRNA Listesi

Regulator Regulated by TNF hsa-mir-17, hsa-mir-31, hsa-mir-9

Regulator Regulated by TNFSF12 ngamlr:s:;]r-m?.szegg] |L-;Lifr,n?fzgglr-l33a, hsa-mir-133b, hsa-mir-
hsa-mir-107, hsa-mir-125b, hsa-mir-143, hsa-mir-145, hsa-mir-

Regulator Regulated by TP53 15_5, hsa-mir-192_, hsa-mir-lgz_l, hsa-mir-ZQOa, hsa—mir-Z_OOb, hsa-
mir-200c, hsa-mir-215, hsa-mir-29, hsa-mir-34a, hsa-mir-34b,
hsa-mir-34c, hsa-mir-519d

Regulator Regulated by TP63 rrllsii-ergl(;-mla, hsa-mir-193a, hsa-mir-374a, hsa-mir-519a, hsa-

Regulator Regulated by TP73 hsa-mir-143, hsa-mir-145, hsa-mir-193a

Regulator Regulated by TRIM32 gfs’at;!Seat:|76at17h;ar;!5e;:retz:?f:sa-letﬂc, hsa-let-7d, hsa-let-7e, hsa-let-

Reguator | Reguitea by TwisT e 2000

Regulator Regulated by VHL hsa-mir-210

Regulator Regulated by XBP1 hsa-mir-346

Regulator Regulated by YY1 hsa-mir-1, hsa-mir-29a, hsa-mir-29b, hsa-mir-29c

Regulstor | Regulated by ZEB1 a4, heami-3db. hoamiraze o

Regulator Regulated by ZEB2 Zgg-mir-lﬂ, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-

Target Regulate A2BAR hsa-mir-128

Target Regulate AACS hsa-mir-122

Target Regulate AARSD1 hsa-let-7b

Target Regulate ABCA1 hsa-mir-33a, hsa-mir-33b

Target Regulate ABCA8 hsa-mir-192

Target Regulate ABCB1 hsa-mir-451

Target Regulate ABCB9 hsa-mir-210

Target Regulate ABCC1 hsa-mir-134, hsa-mir-345, hsa-mir-7

Target Regulate ABCC3 hsa-mir-192, hsa-mir-197

Target Regulate ABCC4 hsa-mir-125b

Target Regulate ABCE1 hsa-mir-203

Target Regulate ABCF2 hsa-mir-16

Target Regulate ABCG2 hsa-mir-192, hsa-mir-328, hsa-mir-519c¢-3p, hsa-mir-520h

Target Regulate ABHD10 hsa-mir-16

Target Regulate ABHD11 hsa-mir-1

Target Regulate ABHD5 hsa-mir-124

Target Regulate ABL1 hsa-mir-203

Target Regulate ACAA2 hsa-mir-124

Target Regulate ACADM hsa-mir-98

Target Regulate ACBD3 hsa-mir-145

Target Regulate ACP1 hsa-let-7a

Target Regulate ACP2 hsa-mir-16

Target Regulate ACPL2 hsa-mir-1

Target Regulate ACTA2 hsa-mir-21

Target Regulate ACTG1 hsa-let-7b

Target Regulate ACTN1 hsa-mir-218

Target Regulate ACTR1A hsa-mir-15a, hsa-mir-16

Target Regulate ACTR8 hsa-mir-124

Target Regulate ACVR1 hsa-mir-197

Target Regulate ACVR1B hsa-mir-210, hsa-mir-24

Target Regulate ACVR2A hsa-mir-16

Target Regulate ADAM10 hsa-mir-122

Target Regulate ADAM12 hsa-mir-29b

Target Regulate ADAM17 hsa-mir-122

Target Regulate ADAM9 hsa-mir-373

Target Regulate ADAMTS1 hsa-mir-125b
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Kategori Kiime miRNA Listesi

Target Regulate ADAMTS9 hsa-mir-29a

Target Regulate ADAR hsa-mir-1

Target Regulate ADCY6 hsa-mir-182, hsa-mir-96
Target Regulate ADORA2B hsa-mir-27b

Target Regulate ADPGK hsa-mir-1, hsa-mir-30a
Target Regulate ADSS hsa-mir-16

Target Regulate AF4 hsa-mir-128

Target Regulate AFF1 hsa-mir-128

Target Regulate AGMAT hsa-mir-1

Target Regulate AGO1 hsa-mir-107, hsa-mir-128
Target Regulate AGO2 hsa-mir-107

Target Regulate AGO3 hsa-mir-107

Target Regulate AGR2 hsa-mir-197

Target Regulate AGRN hsa-mir-1

Target Regulate AGTR1 hsa-mir-155

Target Regulate AHR hsa-mir-124

Target Regulate AHRR hsa-mir-124

Target Regulate AIB1 hsa-mir-17

Target Regulate AID hsa-mir-181b

Target Regulate AK1 hsa-mir-30a

Target Regulate AK123478 hsa-mir-125b

Target Regulate AK2 hsa-mir-124

Target Regulate AKAP8 hsa-let-7b

Target Regulate AKAP9 hsa-mir-192

Target Regulate AKT1 hsa-mir-125b, hsa-mir-185, hsa-mir-199a-3p
Target Regulate AKT2 hsa-mir-184

Target Regulate AKT3 hsa-mir-122

Target Regulate ALCAM hsa-mir-192

Target Regulate ALDH9A1 hsa-mir-124

Target Regulate ALDOA hsa-mir-122

Target Regulate ALG3 hsa-let-7b, hsa-mir-16
Target Regulate ALK4 hsa-mir-24

Target Regulate ALMS1 hsa-mir-197

Target Regulate ALS2CR13 hsa-mir-122

Target Regulate AMIGO2 hsa-mir-155

Target Regulate AML1 hsa-mir-106a, hsa-mir-17, hsa-mir-20a
Target Regulate AMMECR1 hsa-let-7a, hsa-mir-98
Target Regulate ANAPC1 hsa-let-7b

Target Regulate ANAPC16 hsa-mir-15a, hsa-mir-16
Target Regulate ANK2 hsa-mir-122

Target Regulate ANKFY1 hsa-mir-155

Target Regulate ANKIB1 hsa-mir-1

Target Regulate ANKRD13B hsa-mir-373

Target Regulate ANKRD15 hsa-mir-124

Target Regulate ANKRD27 hsa-mir-124

Target Regulate ANKRD29 hsa-mir-1

Target Regulate ANLN hsa-mir-424, hsa-mir-503
Target Regulate ANP32B hsa-mir-1

Target Regulate ANPEP hsa-mir-1, hsa-mir-30a
Target Regulate ANXA1 hsa-mir-196a

Target Regulate ANXA11 hsa-mir-122

Target Regulate ANXA2 hsa-mir-1

Target Regulate ANXA8 hsa-mir-124

Target Regulate AOF1 hsa-mir-373

195




Kategori Kiime miRNA Listesi
Target Regulate AP1M2 hsa-mir-124
Target Regulate AP2A1 hsa-mir-30a
Target Regulate AP2M1 hsa-mir-224
Target Regulate AP3B1 hsa-mir-1
Target Regulate AP3D1 hsa-mir-1
Target Regulate AP3M2 hsa-mir-122
Target Regulate APAF1 hsa-mir-21
Target Regulate APC hsa-mir-135a, hsa-mir-135b, hsa-mir-155, hsa-mir-210
Target Regulate APEX2 hsa-mir-124
Target Regulate API-5 hsa-mir-224
Target Regulate API5 hsa-mir-224
hsa-let-7a, hsa-let-7d, hsa-mir-101, hsa-mir-106a, hsa-mir-106b,
Target Regulate APP hsa-mir-130a, hsa-mir-15a, hsa-mir-17, hsa-mir-20a, hsa-mir-
520c-3p
Target Regulate AQP5 hsa-mir-96
Target Regulate ARAF hsa-mir-124
Target Regulate ARAF1 hsa-mir-124
Target Regulate ARCN1 hsa-mir-1
Target Regulate ARF3 hsa-mir-1
Target Regulate ARF4 hsa-mir-1, hsa-mir-7
Target Regulate ARFIP1 hsa-mir-124, hsa-mir-155
Target Regulate ARFIP2 hsa-mir-155
Target Regulate ARH hsa-mir-124
Target Regulate ARHGAP29 hsa-mir-1, hsa-mir-124
Target Regulate ARHGAP32 hsa-mir-132
Target Regulate ARHGDIA hsa-mir-151-5p, hsa-mir-16
Target Regulate ARHGEF1 hsa-mir-124
Target Regulate ARHGEF18 hsa-mir-1
Target Regulate ARHGEF3 hsa-mir-138, hsa-mir-373
Target Regulate ARID1A hsa-mir-1, hsa-mir-101
Target Regulate ARID2 hsa-mir-1, hsa-mir-155
Target Regulate ARID3A hsa-let-7b
Target Regulate ARID3B hsa-mir-125a-5p
Target Regulate ARID4B hsa-mir-106a, hsa-mir-19b, hsa-mir-20b, hsa-mir-92a
Target Regulate ARIH2 hsa-mir-19a
Target Regulate ARL10 hsa-mir-155
Target Regulate ARL15 hsa-let-7b
Target Regulate ARL2 hsa-mir-16
Target Regulate ARL5B hsa-mir-155
Target Regulate ARMC10 hsa-mir-1
Target Regulate ARNT hsa-mir-107
Target Regulate ARPC1B hsa-mir-124, hsa-mir-204
Target Regulate ARPC5 hsa-mir-31
Target Regulate ARPC5L hsa-mir-335
Target Regulate ARRDC1 hsa-mir-124
Target Regulate ASH2L hsa-mir-1
Target Regulate ASPRV1 hsa-mir-124
Target Regulate ASS1 hsa-let-7f
Target Regulate ASXL2 hsa-mir-15a, hsa-mir-16
Target Regulate AT1R hsa-mir-155
Target Regulate ATAD3B hsa-let-7b
Target Regulate ATAT1 hsa-mir-23a
Target Regulate ATF6 hsa-mir-424, hsa-mir-503
Target Regulate ATF6B hsa-mir-197
Target Regulate ATG3 hsa-mir-155
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Kategori Kiime miRNA Listesi

Target Regulate ATG9A hsa-mir-16

Target Regulate ATM hsa-mir-101, hsa-mir-181a, hsa-mir-374a, hsa-mir-421

Target Regulate ATOH8 hsa-mir-146a

Target Regulate ATP10D hsa-mir-192

Target Regulate ATP11A hsa-mir-122

Target Regulate ATP11C hsa-mir-210

Target Regulate ATP1A2 hsa-mir-122

Target Regulate ATP2A2 hsa-mir-30a

Target Regulate ATP2B1 hsa-mir-204

Target Regulate ATP5B hsa-mir-101

Target Regulate ATP6VOAL hsa-let-7b, hsa-mir-1

Target Regulate ATP6VOE hsa-mir-124

Target Regulate ATP6VOE1 hsa-mir-124

Target Regulate ATP6V1B2 hsa-mir-1

Target Regulate ATP6V1C1 hsa-mir-155

Target Regulate ATP6V1F hsa-let-7b

Target Regulate ATRX hsa-mir-30a

Target Regulate ATXN1 ggﬁ-mir-lol, hsa-mir-125b, hsa-mir-130a, hsa-mir-19a, hsa-mir-

Target Regulate ATXN7 hsa-mir-192

Target Regulate AURKA hsa-let-7b

Target Regulate AURKB hsa-let-7b, hsa-mir-16, hsa-mir-204, hsa-mir-24

Target Regulate AXIN2 hsa-mir-34a

Target Regulate AXL hsa-mir-1

Target Regulate B3GALNT1 hsa-mir-192

Target Regulate B3GALT4 hsa-mir-125b

Target Regulate BAGALT1 hsa-mir-124

Target Regulate B7-H1 hsa-mir-513a-5p

Target Regulate B7-H3 hsa-mir-29a

e o P Sas. P 350, peai g2 i 298

Target Regulate BACH-1 hsa-mir-155

Target Regulate BACH1 hsa-mir-155, hsa-mir-196a

Target Regulate BACH2 hsa-mir-122

Target Regulate BAK1 hsa-mir-125a-5p, hsa-mir-125b

Target Regulate BAMBI hsa-mir-20b

Target Regulate BAP1 Zzg—mir—ml, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-

Target Regulate BARD1 hsa-mir-192

Target Regulate BASP1 hsa-mir-21

Target Regulate Bax hsa-mir-296-5p

Target Regulate BAZ1A hsa-mir-373

Target Regulate BBC3 hsa-mir-221, hsa-mir-222, hsa-mir-483-3p

Target Regulate BCAT1 hsa-mir-155

Target Regulate BCKDHB hsa-mir-1

Target Regulate Bcl-2 hsa-mir-16, hsa-mir-34a, hsa-mir-34b, hsa-mir-34c

Target Regulate Bcl-w hsa-mir-122
hsa-let-7a, hsa-mir-1, hsa-mir-153, hsa-mir-15a, hsa-mir-15b,
hsa-mir-16, hsa-mir-17, hsa-mir-181a, hsa-mir-181b, hsa-mir-

Target Regulate BCL2 lslc, hsa—mir—l_81d, hsa—mi_r—192, hsa—mir—1€_35, hsa—mir—2(_)4, hsa-
mir-20a, hsa-mir-21, hsa-mir-296-5p, hsa-mir-29a, hsa-mir-29b,
hsa-mir-29c¢, hsa-mir-33b, hsa-mir-34a, hsa-mir-34c-5p, hsa-mir-
630

Target Regulate BCL2L1 hsa-let-7c, hsa-let-7g, hsa-mir-491-5p

Target Regulate BCL2L11 Ezzm::é; hsa-mir-195, hsa-mir-19a, hsa-mir-19b, hsa-mir-25,

Target Regulate BCL2L2 hsa-mir-122, hsa-mir-133b, hsa-mir-203, hsa-mir-630
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Target Regulate BCL6 hsa-mir-127-3p, hsa-mir-9

Target Regulate BCL7A hsa-let-7b

Target Regulate BDH2 hsa-mir-346

Target Regulate BDNF hsa-mir-1, hsa-mir-124, hsa-mir-210, hsa-mir-30a

Target Regulate beclin 1 hsa-mir-30a

Target Regulate BECN1 hsa-mir-30a

Target Regulate BET1 hsa-mir-155

Target Regulate BGLAP hsa-mir-135b

Target Regulate BIM Esa—m@r-l?, hsa—mir_—18a, hsa-mir_—19a, hsa-mir-19b, hsa-mir-20a,
sa-mir-221, hsa-mir-222, hsa-mir-25

Target Regulate BIRC3 hsa-mir-34a

Target Regulate BIRC5 hsa-mir-542-3p

Target Regulate BIRC6 hsa-let-7b, hsa-mir-218

Target Regulate BLCAP hsa-mir-1

Target Regulate BLIMP-1 hsa-mir-127-3p

Target Regulate BLMH hsa-mir-146a

Target Regulate BMF hsa-mir-125b, hsa-mir-221

Target Regulate BMI-1 hsa-mir-128, hsa-mir-15a, hsa-mir-16

Target Regulate BMI1 23;)mir-128, hsa-mir-15a, hsa-mir-16, hsa-mir-200c, hsa-mir-

Target Regulate BMP1 hsa-mir-204

Target Regulate BMP2K hsa-let-7i

Target Regulate BMP7 hsa-mir-22

Target Regulate BMPR1B hsa-mir-125b

Target Regulate BMPR2 232:?;;%{?;_52%1hhsse;rnn:irr-}g?z,ahsa-mir-lsaa, hsa-mir-19b, hsa-mir-

Target Regulate BMPRII hsa-mir-17, hsa-mir-19a, hsa-mir-20a, hsa-mir-21, hsa-mir-92a

Target Regulate BNIP2 hsa-mir-20a

Target Regulate BNIP3 hsa-mir-145, hsa-mir-221

Target Regulate BNIP3L hsa-mir-221

Target Regulate BRCA1 hsa-mir-146a, hsa-mir-15a, hsa-mir-16, hsa-mir-212, hsa-mir-24

Target Regulate BRCA2 hsa-mir-146a

Target Regulate BRD3 hsa-mir-141, hsa-mir-192

Target Regulate BRI3BP hsa-mir-1

Target Regulate Brn-3b hsa-mir-23a

Target Regulate BRPF3 hsa-mir-155

Target Regulate BTG2 hsa-mir-21

Target Regulate BTG3 hsa-mir-124

Target Regulate BTK hsa-mir-346

Target Regulate BTRC hsa-mir-10a, hsa-mir-183

Target Regulate c-FLIP hsa-mir-512-3p

Target Regulate c-fos hsa-mir-221, hsa-mir-222

Target Regulate c-Met hsa-mir-1, hsa-mir-206, hsa-mir-23b, hsa-mir-34a

Target Regulate c-Myb hsa-mir-150, hsa-mir-15a

Target Regulate c-MYC hsa-let-7c, hsa-mir-145, hsa-mir-34b

Target Regulate C100rf104 hsa-mir-125b, hsa-mir-15a, hsa-mir-16

Target Regulate C100rf56 hsa-mir-124

Target Regulate C11orf15 hsa-mir-373

Target Regulate C11orf58 hsa-mir-145

Target Regulate C11orf75 hsa-mir-124

Target Regulate C120rf23 hsa-mir-124, hsa-mir-373

Target Regulate C120rf49 hsa-mir-1

Target Regulate C13o0rf27 hsa-mir-373

Target Regulate C140rf109 hsa-mir-15a, hsa-mir-16

Target Regulate C14o0rf24 hsa-mir-124
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Target Regulate C140rf32 hsa-mir-124

Target Regulate C170rf80 hsa-mir-15a, hsa-mir-16
Target Regulate C180rf37 hsa-mir-124

Target Regulate C1D hsa-mir-192, hsa-mir-30a
Target Regulate Clorf27 hsa-let-7b

Target Regulate Clorf38 hsa-mir-197

Target Regulate Clorf56 hsa-mir-1

Target Regulate Clorf96 hsa-mir-1

Target Regulate C1QDC1 hsa-mir-124

Target Regulate C200rf139 hsa-mir-1

Target Regulate C200rf142 hsa-mir-373

Target Regulate C200rf72 hsa-let-7b

Target Regulate C200rf9 hsa-mir-1

Target Regulate C20rf12 hsa-mir-124

Target Regulate C20rf18 hsa-let-7b, hsa-mir-373
Target Regulate C2O0RF25 hsa-mir-124

Target Regulate C2o0rf3 hsa-mir-1

Target Regulate C20rf43 hsa-mir-15a, hsa-mir-16
Target Regulate C2orf74 hsa-mir-15a, hsa-mir-16
Target Regulate C3orf4 hsa-mir-124

Target Regulate C30rf58 hsa-mir-155

Target Regulate C4orf27 hsa-mir-15a, hsa-mir-16
Target Regulate C5orf15 hsa-mir-30a

Target Regulate C5o0rf41 hsa-mir-155

Target Regulate C5orf5 hsa-mir-373

Target Regulate C6orf72 hsa-mir-124

Target Regulate C70rf58 hsa-let-7b

Target Regulate C9orf114 hsa-mir-16

Target Regulate C9orf167 hsa-mir-16

Target Regulate C9orf78 hsa-mir-373

Target Regulate C90rf88 hsa-mir-124

Target Regulate C90rf89 hsa-mir-16

Target Regulate CA12 hsa-mir-16

Target Regulate CAB39 hsa-mir-451

Target Regulate CACNA1C hsa-mir-133a

Target Regulate CACNA2D1 hsa-mir-16

Target Regulate CADM1 hsa-mir-15a, hsa-mir-16, hsa-mir-192
Target Regulate CALCOCO2 hsa-let-7b

Target Regulate CALM3 hsa-mir-1

Target Regulate CAMK2G hsa-mir-219-5p

Target Regulate CAMTAL hsa-mir-129-5p, hsa-mir-155
Target Regulate CAND1 hsa-mir-1

Target Regulate CAP1 hsa-mir-1

Target Regulate CAPG hsa-let-7b

Target Regulate CAPRIN1 hsa-mir-16

Target Regulate CAPZA1 hsa-mir-7

Target Regulate CARD8 hsa-mir-15a, hsa-mir-16
Target Regulate CARHSP1 hsa-let-7b

Target Regulate CASC3 hsa-mir-125b

Target Regulate CASP3 hsa-let-7a

Target Regulate CASP6 hsa-mir-125b

Target Regulate CASP7 hsa-mir-125b

Target Regulate CASP8 hsa-let-7a

Target Regulate CASP8AP2 hsa-mir-210
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Target Regulate CASP9 hsa-let-7a, hsa-mir-133a

Target Regulate caspase-3 hsa-let-7a

Target Regulate CASR hsa-mir-31

Target Regulate Catl hsa-mir-122

Target Regulate CAV1 hsa-mir-124, hsa-mir-34c-5p

Target Regulate CBFB hsa-let-7b, hsa-mir-125b, hsa-mir-145, hsa-mir-155, hsa-mir-30a

Target Regulate CBLN2 hsa-mir-125b

Target Regulate CBX1 hsa-mir-210

Target Regulate CBX5 hsa-mir-98

Target Regulate CBX7 hsa-mir-125b, hsa-mir-421

Target Regulate CCBL2 hsa-let-7b

Target Regulate CCDC109A hsa-mir-16

Target Regulate CCDC111 hsa-mir-15a, hsa-mir-16

Target Regulate CCDC115 hsa-let-7b

Target Regulate CCDC25 hsa-mir-145

Target Regulate CCDC76 hsa-mir-15a, hsa-mir-16

Target Regulate CCDC99 hsa-mir-124

Target Regulate CCL1 hsa-mir-17

Target Regulate CCL2 hsa-mir-124

Target Regulate CCL4 hsa-mir-195

Target Regulate CCNA2 hsa-let-7b, hsa-mir-145, hsa-mir-146a, hsa-mir-24
hsa-let-7b, hsa-mir-155, hsa-mir-15a, hsa-mir-15b, hsa-mir-16,
449a, hsa-mir-503

Target Regulate CCND2 E::-ﬁtirz?dzhdsa let-7b, hsa-mir-15a, hsa-mir-26a, hsa-mir-302b,

Target Regulate CCND3 hsa-mir-16, hsa-mir-34a, hsa-mir-424

Target Regulate CCNEL et 16, hoamir-185, heami-d2a, heamirs0s

Target Regulate CCNE?2 ggg-mir-lze, hsa-mir-26a, hsa-mir-34a, hsa-mir-34c-5p, hsa-mir-

Target Regulate CCNF hsa-let-7b, hsa-mir-424, hsa-mir-503

Target Regulate CCNG1 hsa-mir-122

Target Regulate CCNJ hsa-let-7b

Target Regulate CCNL1 hsa-mir-18a, hsa-mir-199a-5p, hsa-mir-199b-3p

Target Regulate CCNT1 hsa-mir-198

Target Regulate CCNT2 hsa-mir-16

Target Regulate CD164 hsa-mir-124, hsa-mir-192

Target Regulate CD24 hsa-mir-373

Target Regulate CD247 hsa-mir-346

Target Regulate CD274 hsa-mir-513a-5p

Target Regulate CD276 hsa-mir-29a

Target Regulate CD34 hsa-mir-125a-5p

Target Regulate CD40 hsa-mir-224, hsa-mir-486-5p

Target Regulate CD40LG hsa-mir-146a

Target Regulate CD44 g;gcmlrl"sg?r%?riaspzorggpmlr328 hsa-mir-34a, hsa-mir-373, hsa-mir-

Target Regulate CD59 hsa-mir-124

Target Regulate CD83 hsa-mir-373

Target Regulate CD98 hsa-mir-7

Target Regulate CDC14A hsa-mir-424, hsa-mir-503

Target Regulate CDC14B hsa-mir-124, hsa-mir-15a, hsa-mir-16

Target Regulate CDC2 hsa-mir-24

Target Regulate CDC25A hsa-let-7b, hsa-mir-125b, hsa-mir-15a, hsa-mir-21, hsa-mir-34a,

hsa-mir-424, hsa-mir-449a, hsa-mir-503
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Target Regulate CDC25B hsa-mir-204

Target Regulate CDC25C hsa-mir-34a

Target Regulate CDC34 hsa-let-7b

Target Regulate CDC42 Ez:m::%gz hsa-mir-185, hsa-mir-224, hsa-mir-29a, hsa-mir-29b,

Target Regulate CDC6 hsa-mir-26a

Target Regulate CDC7 hsa-mir-192

Target Regulate CDCA4 hsa-mir-107

Target Regulate CDCAS5 hsa-mir-331-3p

Target Regulate CDCAY hsa-let-7b, hsa-mir-124

Target Regulate CDCP1 hsa-mir-1, hsa-mir-30a

Target Regulate CDH1 hsa-mir-9

Target Regulate CDH11 hsa-mir-204

Target Regulate CDIPT hsa-let-7b

Target Regulate CDK-2 hsa-mir-124a

Target Regulate CDK10 hsa-mir-197, hsa-mir-210

Target Regulate CDK11 hsa-mir-373

Target Regulate CDK14 hsa-mir-1

Target Regulate CDK19 hsa-mir-373

Target Regulate CDK2 hsa-mir-103, hsa-mir-124, hsa-mir-302d, hsa-mir-885-5p

Target Regulate CDK4 Ezg_m:iéigish;a mir-24, hsa-mir-302a, hsa-mir-34a, hsa-mir-34b,

Target Regulate CDK5RAP1 hsa-mir-16

Target Regulate CDK5RAP3 hsa-mir-155
hsa-let-7b, hsa-mir-107, hsa-mir-124, hsa-mir-124a, hsa-mir-

Target Regulate CDK6 12_5b, hsa—mir-:lr37, hsa-mirj16, hsa-mir-185, hsa-mir-;95, hsa-
mir-203, hsa-mir-21, hsa-mir-29a, hsa-mir-29b, hsa-mir-29c, hsa-
mir-34a, hsa-mir-34b, hsa-mir-424, hsa-mir-449a

Target Regulate CDK8 hsa-mir-26a

Target Regulate CDKAL1 hsa-let-7b
hsa-mir-106a, hsa-mir-106b, hsa-mir-125a-5p, hsa-mir-132, hsa-
mir-145, hsa-mir-146a, hsa-mir-146b-5p, hsa-mir-17, hsa-mir-182,
hsa-mir-208a, hsa-mir-208b, hsa-mir-20a, hsa-mir-20b, hsa-mir-
21, hsa-mir-28-5p, hsa-mir-298, hsa-mir-299-5p, hsa-mir-302a,

Target Regulate CDKN1A hsa-mir-345, hsa-mir-363, hsa-mir-372, hsa-mir-423-3p, hsa-mir-
503, hsa-mir-515-3p, hsa-mir-519b-3p, hsa-mir-519d, hsa-mir-
519e, hsa-mir-520a-3p, hsa-mir-520b, hsa-mir-520h, hsa-mir-572,
hsa-mir-639, hsa-mir-654-3p, hsa-mir-657, hsa-mir-93, hsa-mir-
942, hsa-mir-96

Target Regulate CDKN1C hsa-mir-221, hsa-mir-222, hsa-mir-25, hsa-mir-92b

Target Regulate CDKN2A hsa-let-7g, hsa-mir-125b, hsa-mir-24

Target Regulate CDKN3 hsa-mir-146a

Target Regulate CDW92 hsa-mir-1

Target Regulate CDX2 hsa-mir-181a, hsa-mir-181b, hsa-mir-181c, hsa-mir-181d

Target Regulate CEBPA hsa-mir-1, hsa-mir-124, hsa-mir-138

Target Regulate CEBPB hsa-mir-155

Target Regulate CEBPG hsa-mir-125b

Target Regulate CELSR2 hsa-mir-96

Target Regulate CENPF hsa-mir-373

Target Regulate CENPJ hsa-mir-15a, hsa-mir-16

Target Regulate CEP63 hsa-mir-15a, hsa-mir-16

Target Regulate CEP72 hsa-mir-30a

Target Regulate CES1 hsa-mir-197

Target Regulate CFH hsa-mir-146a

Target Regulate CFL2 hsa-mir-16, hsa-mir-21, hsa-mir-373

Target Regulate CFLAR hsa-mir-346
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Target Regulate CGI-38 hsa-mir-16

Target Regulate CGN hsa-mir-125b

Target Regulate CHAF1A hsa-mir-155

Target Regulate CHD1 hsa-mir-30a

Target Regulate CHD4 hsa-mir-491-5p

Target Regulate CHD9 hsa-mir-210

Target Regulate CHEK1 hsa-mir-424, hsa-mir-503
Target Regulate CHIC2 hsa-mir-197

Target Regulate CHMP2A hsa-let-7b

Target Regulate CHODL hsa-mir-124

Target Regulate CHORDC1 hsa-mir-16

Target Regulate CHP hsa-mir-124

Target Regulate CHPF2 hsa-let-7b

Target Regulate CHRNB1 hsa-mir-98

Target Regulate CHST11 hsa-mir-1

Target Regulate CHST14 hsa-mir-124

Target Regulate CHSY1 hsa-mir-1, hsa-mir-124
Target Regulate CHUK hsa-mir-15a, hsa-mir-16, hsa-mir-223
Target Regulate CIAO1 hsa-let-7b

Target Regulate CKAP4 hsa-mir-7

Target Regulate ckit hsa-mir-221

Target Regulate CKLFSF4 hsa-mir-373

Target Regulate CLASP2 hsa-mir-210

Target Regulate CLCN3 hsa-mir-1

Target Regulate CLDN1 hsa-mir-155

Target Regulate CLDN18 hsa-mir-122

Target Regulate CLDND1 hsa-mir-124

Target Regulate CLG hsa-mir-1

Target Regulate CLIC1 hsa-mir-192, hsa-mir-197
Target Regulate CLINT1 hsa-mir-145

Target Regulate CLOCK hsa-mir-141, hsa-mir-182
Target Regulate CLU hsa-mir-125b

Target Regulate CMTM4 hsa-mir-373

Target Regulate CNN3 hsa-mir-1, hsa-mir-7
Target Regulate CNOT4 hsa-mir-98

Target Regulate CNOT6 hsa-mir-1, hsa-mir-373
Target Regulate CNOT8 hsa-mir-7

Target Regulate CNPY3 hsa-mir-346

Target Regulate CNPY4 hsa-mir-30a

Target Regulate COIL hsa-mir-1

Target Regulate COL13A1 hsa-mir-146a

Target Regulate COL15A1 hsa-mir-29c

Target Regulate COL1A1 hsa-mir-143, hsa-mir-218, hsa-mir-29b, hsa-mir-29c
Target Regulate COL1A2 hsa-let-7g, hsa-mir-29¢c
Target Regulate COL3A1 hsa-mir-29a, hsa-mir-29b, hsa-mir-29c
Target Regulate COL4A1 hsa-mir-29a, hsa-mir-29b, hsa-mir-29c
Target Regulate COL4A2 hsa-mir-29a, hsa-mir-29c
Target Regulate COMMD9 hsa-let-7b

Target Regulate CORO1C hsa-mir-1

Target Regulate CORO2B hsa-mir-185

Target Regulate Cox-2 hsa-mir-101

Target Regulate COX2 hsa-mir-101, hsa-mir-143
Target Regulate CPEB2 hsa-mir-210, hsa-mir-26a, hsa-mir-92a
Target Regulate CPEB3 hsa-mir-26a, hsa-mir-29a
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Target Regulate CPEB4 hsa-mir-26a, hsa-mir-29a
Target Regulate CPNE3 hsa-mir-124

Target Regulate CPNE6 hsa-mir-197

Target Regulate CPNES8 hsa-mir-30a

Target Regulate CPOX hsa-mir-1

Target Regulate CPSF1 hsa-mir-197

Target Regulate CPT1A hsa-mir-370

Target Regulate CREB1 hsa-mir-103

Target Regulate CREB3L2 hsa-mir-124

Target Regulate CREBBP hsa-mir-324-3p

Target Regulate CREBL2 hsa-mir-15a, hsa-mir-16
Target Regulate CRELD1 hsa-mir-346

Target Regulate CRHBP hsa-mir-16

Target Regulate CRIM1 hsa-mir-20b

Target Regulate CRK hsa-mir-126

Target Regulate Crk Il hsa-mir-107, hsa-mir-126
Target Regulate CRKL hsa-mir-107

Target Regulate CS hsa-mir-122

Target Regulate CSDC2 hsa-mir-373

Target Regulate CSF1 hsa-mir-130a

Target Regulate CSHL1 hsa-mir-16

Target Regulate CSK hsa-mir-140-5p

Target Regulate CSNK1D hsa-let-7b

Target Regulate CSRNP3 hsa-mir-18a

Target Regulate CSRP1 hsa-mir-1

Target Regulate CT120 hsa-mir-1, hsa-mir-124
Target Regulate CTBP1 hsa-mir-137

Target Regulate CTDSP1 hsa-mir-124

Target Regulate CTDSP2 hsa-mir-124

Target Regulate CTEN hsa-mir-1

Target Regulate CTGF hsa-mir-124, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-26a
Target Regulate CTLA4 hsa-mir-155

Target Regulate CTNNB1 hsa-mir-155, hsa-mir-200a
Target Regulate CTNNBIP1 hsa-mir-200a

Target Regulate CTNND1 hsa-mir-124

Target Regulate CTSC hsa-mir-1, hsa-mir-204
Target Regulate CTSL1 hsa-mir-30a

Target Regulate CUL3 hsa-mir-192

Target Regulate CUL4B hsa-mir-155

Target Regulate CUL5 hsa-mir-192

Target Regulate CUX1 hsa-mir-155

Target Regulate CX43 hsa-mir-1

Target Regulate CXCL12 hsa-mir-23a, hsa-mir-31
Target Regulate CXCR4 hsa-mir-146a, hsa-mir-224
Target Regulate CXXC6 hsa-mir-29a, hsa-mir-29b
Target Regulate CYB5R4 hsa-mir-373

Target Regulate cyclin D1 gzg—mir—ﬂ, hsa-mir-20a, hsa-mir-296-5p, hsa-mir-302a, hsa-mir-
Target Regulate Cyclin D2 hsa-mir-302b

Target Regulate cyclin E hsa-mir-16

Target Regulate cyclin G1 hsa-mir-122

Target Regulate CYLD hsa-mir-181b, hsa-mir-197
Target Regulate CYP1Al hsa-mir-125b

Target Regulate CYP1B1 hsa-mir-124, hsa-mir-27b
Target Regulate CYP24A1 hsa-mir-125b

203




Kategori Kiime miRNA Listesi

Target Regulate CYP51A1 hsa-mir-155

Target Regulate CYP7A1 hsa-mir-122, hsa-mir-422a
Target Regulate CYP8B1 hsa-mir-422a

Target Regulate CYR61 hsa-mir-155

Target Regulate D4ST1 hsa-mir-124

Target Regulate DAB2IP hsa-mir-338-3p

Target Regulate DAD1 hsa-let-7a, hsa-let-7d, hsa-let-7e, hsa-let-7g, hsa-let-7i
Target Regulate DAD3R hsa-let-7d

Target Regulate DAPK1 hsa-mir-214

Target Regulate DAXX hsa-mir-21

Target Regulate DBI hsa-mir-128

Target Regulate DCAF7 hsa-mir-155

Target Regulate DCBLD2 hsa-mir-197

Target Regulate DCTD hsa-mir-124

Target Regulate DCTPP1 hsa-let-7b

Target Regulate DCX hsa-mir-128

Target Regulate DDAH1 hsa-mir-210

Target Regulate DDIT4 hsa-mir-181a, hsa-mir-221
Target Regulate DDOST hsa-mir-192

Target Regulate DDR1 hsa-mir-199a-5p

Target Regulate DDX3X hsa-mir-192

Target Regulate DDX5 hsa-mir-1, hsa-mir-205
Target Regulate Deltal hsa-mir-34a

Target Regulate DEPDC1 hsa-mir-124

Target Regulate DERL1 hsa-mir-21

Target Regulate DET1 hsa-mir-155

Target Regulate DFFA hsa-mir-145

Target Regulate DFFB hsa-mir-124

Target Regulate DGCR2 hsa-mir-346

Target Regulate DHCR24 hsa-mir-124

Target Regulate DHFR hsa-mir-192, hsa-mir-215, hsa-mir-24
Target Regulate DHX15 hsa-mir-1

Target Regulate DHX40 hsa-mir-155

Target Regulate DHX57 hsa-let-7b

Target Regulate DIO3 hsa-mir-125b

Target Regulate DKK1 hsa-mir-29a

Target Regulate DLC1 hsa-let-7b

Target Regulate DLG5 hsa-mir-192

Target Regulate DLIN41 hsa-let-7a

Target Regulate DLL1 hsa-mir-34a

Target Regulate DLX5 hsa-mir-141, hsa-mir-200a
Target Regulate DMD hsa-let-7b, hsa-mir-31
Target Regulate DMTF1 hsa-mir-15a

Target Regulate DNAJB1 hsa-mir-1, hsa-mir-155
Target Regulate DNAJB11 hsa-mir-29b

Target Regulate DNAJB4 hsa-mir-16

Target Regulate DNAJC1 hsa-mir-124

Target Regulate DNAJC19 hsa-mir-155

Target Regulate DNAJC27 hsa-mir-17

Target Regulate DNM2 hsa-mir-124

Target Regulate DNMT-1 hsa-mir-148a, hsa-mir-152
Target Regulate DNMT1 hsa-mir-148a, hsa-mir-152, hsa-mir-29b, hsa-mir-301b
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Target Regulate DNMT3A hsa-mir-143, hsa-mir-29a, hsa-mir-29b, hsa-mir-29c

Target Regulate DNMT3B hsa-mir-148a, hsa-mir-29a, hsa-mir-29b, hsa-mir-29c

Target Regulate Dnmt3b1 hsa-mir-148a, hsa-mir-148b

Target Regulate Dnmt3b3 hsa-mir-148a

Target Regulate DOCK4 hsa-mir-155

Target Regulate DOCK5 hsa-let-7b

Target Regulate DOCK7 hsa-mir-30a

Target Regulate DPH1 hsa-mir-197

Target Regulate DPP7 hsa-mir-155

Target Regulate DPY19L1 hsa-mir-30a

Target Regulate DPYSL3 hsa-mir-197

Target Regulate DRAM1 hsa-mir-124

Target Regulate DRD1 hsa-mir-504

Target Regulate DSG2 hsa-mir-155

Target Regulate DSP hsa-let-7b

Target Regulate DSTYK hsa-mir-122

Target Regulate DTL hsa-mir-192, hsa-mir-215

Target Regulate DUSP12 hsa-let-7b

Target Regulate DUSP2 hsa-mir-122

Target Regulate DUSP23 hsa-let-7b

Target Regulate DVL2 hsa-mir-124, hsa-mir-324-3p

Target Regulate DZIP1 hsa-let-7b

Target Regulate E2F-1 hsa-mir-330-3p
hsa-let-7a, hsa-mir-106a, hsa-mir-106b, hsa-mir-126, hsa-mir-17,

Target Regulate E2F1 hsa-mir-20a, hsa-mir-21, hsa-mir-223, hsa-mir-23b, hsa-mir-330-
3p, hsa-mir-34a, hsa-mir-93, hsa-mir-98

Target Regulate E2F2 hsa-let-7a, hsa-mir-21, hsa-mir-24, hsa-mir-98

Target Regulate E2F3 gzzmgali?rb:gziaégurl% hsa-mir-195, hsa-mir-210, hsa-mir-

Target Regulate E2F5 hsa-let-7b, hsa-mir-124, hsa-mir-192, hsa-mir-34a

Target Regulate E2F6 hsa-let-7b, hsa-mir-124, hsa-mir-137, hsa-mir-193a-3p

Target Regulate E21G4 hsa-mir-124

Target Regulate EBP hsa-mir-218

Target Regulate ECHDC1 hsa-mir-15a, hsa-mir-16

Target Regulate ECI2 hsa-mir-124

Target Regulate ECOP hsa-mir-218

Target Regulate EDEM3 hsa-let-7b, hsa-mir-155

Target Regulate EDG1 hsa-mir-17

Target Regulate EDN1 hsa-mir-155, hsa-mir-199a-5p

Target Regulate EED hsa-mir-101

Target Regulate EEF1A2 hsa-let-7f

Target Regulate EFEMP2 hsa-mir-346

Target Regulate EFNA1 hsa-mir-218

Target Regulate EFNA3 hsa-mir-210

Target Regulate EFNB1 hsa-mir-124, hsa-mir-204

Target Regulate EG1 hsa-mir-373

Target Regulate EGFR hsa-mir-1, hsa-mir-128, hsa-mir-146a, hsa-mir-16, hsa-mir-7

Target Regulate EGLN3 hsa-mir-122

Target Regulate EGR1 hsa-mir-192

Target Regulate EGR2 hsa-mir-100, hsa-mir-150

Target Regulate EGR3 hsa-let-7a

Target Regulate EHD1 hsa-mir-155

Target Regulate EHD2 hsa-mir-197

Target Regulate EHMT1 hsa-mir-1

Target Regulate EHMT2 hsa-mir-1
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Target Regulate EID1 hsa-mir-138

Target Regulate EIF2C1 hsa-mir-503

Target Regulate EIF2C3 hsa-let-7b, hsa-mir-129-5p

Target Regulate EIF2C4 hsa-let-7a

Target Regulate EIF2S1 hsa-mir-21

Target Regulate EIF3J hsa-let-7e

Target Regulate EIF3S1 hsa-let-7a, hsa-let-7c

Target Regulate EIF4A1 hsa-mir-15b

Target Regulate EIF4E hsa-mir-141, hsa-mir-16

Target Regulate EIF4EBP1 hsa-mir-125b

Target Regulate EIF4G2 hsa-let-7d, hsa-let-7g, hsa-let-7i

Target Regulate ELAVL1 g:a-mlr-lzsa-Sp, hsa-mir-519a, hsa-mir-519b-3p, hsa-mir-519c-
Target Regulate ELAVL4 hsa-mir-375

Target Regulate ELF4 hsa-mir-124

Target Regulate ELK3 hsa-mir-124, hsa-mir-210

Target Regulate ELL3 hsa-mir-146a

Target Regulate ELMO2 Zgg-mir-lﬂ, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
Target Regulate ELMOD2 hsa-mir-30a

Target Regulate ELOVL1 hsa-mir-124

Target Regulate ELOVL5 hsa-mir-124

Target Regulate EML4 hsa-mir-1

Target Regulate EMP1 hsa-mir-34a

Target Regulate ENDOD1 hsa-mir-124

Target Regulate ENOSF1 hsa-mir-192

Target Regulate ENST0376572 hsa-mir-124

Target Regulate ENTPD1 hsa-mir-346

Target Regulate ENTPD3 hsa-mir-192

Target Regulate ENTPD4 hsa-mir-122

Target Regulate EP300 gzzrzgalrizlrgiiamlr:-stgélrhzgémlr-zow hsa-mir-200c, hsa-mir-
Target Regulate EPB41L4B hsa-mir-1

Target Regulate EPHA2 hsa-mir-26b

Target Regulate Ephrin-A3 hsa-mir-210

Target Regulate EPIM hsa-mir-124

Target Regulate EPT1 hsa-mir-16

Target Regulate ER alpha hsa-mir-206, hsa-mir-221, hsa-mir-222

Target Regulate ERBB2 &ﬁfsn;gdlggahip;pns;isrgglﬁb hsa-mir-21, hsa-mir-331-3p, hsa-
Target Regulate ERBB2IP 2§g-mir-141, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
Target Regulate ERBB3 hsa-mir-125a-5p, hsa-mir-125b, hsa-mir-205

Target Regulate ERBB4 hsa-mir-19a, hsa-mir-302d, hsa-mir-372

Target Regulate ERC1 hsa-let-7b

Target Regulate ERCC3 hsa-mir-192

Target Regulate ERCC8 hsa-mir-521

Target Regulate ERF hsa-mir-204

Target Regulate ERH hsa-mir-124

Target Regulate ERK5 hsa-mir-143

Target Regulate ERLIN2 hsa-mir-192

Target Regulate ERMP1 hsa-mir-155

Target Regulate ERRFI1 hsa-mir-200b, hsa-mir-200c, hsa-mir-429

Target Regulate ESM1 hsa-let-7f
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Kategori Kiime miRNA Listesi
hsa-mir-181a, hsa-mir-181b, hsa-mir-18a, hsa-mir-18b, hsa-mir-

Target Regulate ESR1 193b, hsa-mir-19a, hsa-mir-19b, hsa-mir-206, hsa-mir-20b, hsa-
mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-29b, hsa-mir-302c

Target Regulate ESR2 hsa-mir-92a

Target Regulate Ets-1 hsa-mir-155

Target Regulate ETS1 gi:clhrzg_—;?rs_éhsa-mir&QSb, hsa-mir-200b, hsa-mir-208a, hsa-mir-

Target Regulate ETS2 hsa-mir-199a-5p, hsa-mir-199b-3p

Target Regulate ETV6 hsa-mir-129-5p

Target Regulate EYA1 hsa-mir-562

Target Regulate EYA4 hsa-mir-124

Target Regulate EZH2 gzeal-mir-ml, hsa-mir-199a-5p, hsa-mir-214, hsa-mir-217, hsa-mir-

Target Regulate EZR hsa-mir-183

Target Regulate F11R hsa-mir-124

Target Regulate F2 hsa-mir-16

Target Regulate FA2H hsa-mir-124

Target Regulate FABP4 hsa-mir-138

Target Regulate FADD hsa-mir-146a, hsa-mir-155, hsa-mir-27a

Target Regulate FADS1 hsa-mir-155

Target Regulate FADS2 hsa-let-7b

Target Regulate FAF1 hsa-mir-146a

Target Regulate FAM104A hsa-mir-124

Target Regulate FAM105A hsa-let-7b

Target Regulate FAM116A hsa-mir-210

Target Regulate FAM117B hsa-mir-122

Target Regulate FAM122C hsa-mir-15a, hsa-mir-16

Target Regulate FAM129B hsa-mir-124

Target Regulate FAM13B hsa-mir-373

Target Regulate FAM19A1 hsa-mir-125b

Target Regulate FAM203A hsa-let-7b

Target Regulate FAM35A hsa-mir-124

Target Regulate FAM3C hsa-mir-21

Target Regulate FAM57A hsa-mir-1, hsa-mir-124

Target Regulate FAM69A hsa-mir-15a, hsa-mir-16

Target Regulate FAM83H hsa-mir-124

Target Regulate FAM96A hsa-let-7b

Target Regulate FANCD2 hsa-let-7i

Target Regulate FAR1 hsa-mir-155

Target Regulate FARP1 hsa-let-7b

Target Regulate FAS hsa-mir-146a, hsa-mir-21

Target Regulate FBLN2 hsa-mir-1

Target Regulate FBN1 hsa-mir-29c

Target Regulate FBN2 hsa-mir-101, hsa-mir-204

Target Regulate FBX0O28 hsa-mir-145

Target Regulate FBXO31 hsa-mir-17

Target Regulate FBXW1B hsa-mir-103

Target Regulate FBXW7 hsa-mir-107, hsa-mir-128, hsa-mir-197

Target Regulate FCHO2 hsa-mir-124

Target Regulate FDPS hsa-let-7f

Target Regulate FEN1 hsa-mir-24

Target Regulate FERMT2 hsa-mir-1

Target Regulate FGA g;a-mir-144, hsa-mir-29a, hsa-mir-29b, hsa-mir-29c, hsa-mir-409-

Target Regulate FGB hsa-mir-144, hsa-mir-29a, hsa-mir-29b, hsa-mir-29c, hsa-mir-409-

3p
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Target Regulate FGF2 hsa-mir-140-5p, hsa-mir-16

Target Regulate FGF20 hsa-mir-433

Target Regulate FGF7 hsa-mir-155

Target Regulate FGFR1 hsa-mir-424

Target Regulate FGFR3 hsa-mir-100, hsa-mir-99a

Target Regulate FGFRL1 hsa-mir-210

Target Regulate FGG 2;a—mir-144, hsa-mir-29a, hsa-mir-29b, hsa-mir-29¢, hsa-mir-409-
Target Regulate fibrillin 1 hsa-mir-29c

Target Regulate FIH hsa-mir-31

Target Regulate FLAP hsa-mir-135a, hsa-mir-199a-5p

Target Regulate FLI1 hsa-mir-145, hsa-mir-155

Target Regulate FLJ10099 hsa-mir-124

Target Regulate FLJ10287 hsa-mir-15a, hsa-mir-16

Target Regulate FLJ10420 hsa-mir-124

Target Regulate FLJ11259 hsa-mir-124

Target Regulate FLJ13158 hsa-mir-23a

Target Regulate FLJ13955 hsa-mir-15a, hsa-mir-16

Target Regulate FLJ20273 hsa-mir-1, hsa-mir-124

Target Regulate FLJ20364 hsa-mir-124

Target Regulate FLJ20519 hsa-mir-1

Target Regulate FLJ20534 hsa-mir-15a, hsa-mir-16

Target Regulate FLJ20847 hsa-mir-124

Target Regulate FLJ21308 hsa-mir-145

Target Regulate FLJ21415 hsa-mir-1

Target Regulate FLJ21820 hsa-mir-15a, hsa-mir-16

Target Regulate FLJ21924 hsa-mir-124

Target Regulate FLJ25084 hsa-mir-124

Target Regulate FLJ25555 hsa-mir-373

Target Regulate FLJ33167 hsa-mir-15a, hsa-mir-16

Target Regulate FLJ34236 hsa-mir-373

Target Regulate FLJ46072 hsa-mir-124

Target Regulate FMNL2 hsa-mir-155

Target Regulate FMOD hsa-mir-21

Target Regulate FN1 hsa-mir-200b, hsa-mir-200c

Target Regulate FN5 hsa-mir-124

Target Regulate FNDC3A hsa-let-7b

Target Regulate FNDC3b hsa-mir-129-5p, hsa-mir-143, hsa-mir-16
Target Regulate FNTB hsa-mir-346

Target Regulate FOG2 Zgg—mir—ml, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
Target Regulate FOS hsa-mir-101, hsa-mir-221, hsa-mir-222
Target Regulate FOSB hsa-mir-224

Target Regulate FOXA1 hsa-let-7a

Target Regulate FOXJ3 hsa-mir-122

Target Regulate FOXO1 Ezgm::gSﬁsgsglrglrélSZ hsa-mir-183, hsa-mir-186, hsa-mir-27a,
Target Regulate FOXO3 Ezgm::égs hsa-mir-182, hsa-mir-197, hsa-mir-221, hsa-mir-222,
Target Regulate FOXP1 hsa-mir-1, hsa-mir-122, hsa-mir-34a
Target Regulate FOXP3 hsa-mir-31

Target Regulate FRG1 hsa-mir-30a

Target Regulate FSCN1 hsa-mir-133a, hsa-mir-145

Target Regulate FUNDC2 hsa-mir-122

Target Regulate FUS hsa-mir-197

Target Regulate FUS1 hsa-mir-197, hsa-mir-93, hsa-mir-98
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Target Regulate FUSIP1 hsa-mir-29c

Target Regulate FXR2 hsa-mir-30a

Target Regulate FYCO1 hsa-mir-373

Target Regulate FZD3 hsa-mir-31

Target Regulate G3BP hsa-mir-124

Target Regulate G3BP1 hsa-mir-30a

Target Regulate G3BP2 hsa-mir-200a

Target Regulate G6PC3 hsa-mir-122

Target Regulate G6PD hsa-mir-1

Target Regulate GAB1 hsa-mir-17

Target Regulate GADD45A hsa-mir-374a

Target Regulate GAK hsa-mir-1

Target Regulate GALNT1 hsa-mir-129-5p, hsa-mir-30a
Target Regulate GALNT10 hsa-mir-122

Target Regulate GALNT7 hsa-mir-16, hsa-mir-30a, hsa-mir-378
Target Regulate GALT hsa-mir-197, hsa-mir-346
Target Regulate GAPDH hsa-mir-29c

Target Regulate GAS2L1 hsa-mir-124

Target Regulate GATA4 hsa-mir-1, hsa-mir-200b
Target Regulate GATAG r%sii-zn&i(;;mla, hsa-mir-181b, hsa-mir-181c, hsa-mir-181d, hsa-
Target Regulate GAX hsa-mir-130a

Target Regulate GBAS hsa-mir-373

Target Regulate GBP3 hsa-mir-373

Target Regulate GCA hsa-mir-124, hsa-mir-27a, hsa-mir-489
Target Regulate GCH1 hsa-mir-1

Target Regulate GCL hsa-mir-124

Target Regulate GDE1 hsa-let-7b

Target Regulate GEMIN7 hsa-let-7b

Target Regulate GFM1 hsa-mir-16

Target Regulate GFPT1 hsa-mir-16

Target Regulate GGCT hsa-let-7b

Target Regulate GGT5 hsa-mir-346

Target Regulate GJA1 hsa-mir-1, hsa-mir-206
Target Regulate GJC2 hsa-mir-346

Target Regulate Glccil hsa-mir-21

Target Regulate GLI1 hsa-mir-125b, hsa-mir-324-5p, hsa-mir-326
Target Regulate GLTP hsa-mir-373

Target Regulate GLUL hsa-mir-29a

Target Regulate GNA13 hsa-mir-155

Target Regulate GNAI2 hsa-mir-30a, hsa-mir-30d
Target Regulate GNAI3 hsa-mir-124

Target Regulate GNG10 hsa-mir-124

Target Regulate GNL3L hsa-mir-16

Target Regulate GNPDA2 hsa-mir-1

Target Regulate GNPNAT1 hsa-mir-1

Target Regulate GOLGAS hsa-mir-15a, hsa-mir-16
Target Regulate GOLGAGA hsa-mir-192

Target Regulate GOLGA7 hsa-mir-1

Target Regulate GOLGB1 hsa-mir-197

Target Regulate GOLPH3L hsa-mir-15a, hsa-mir-16
Target Regulate GORASP2 hsa-mir-197

Target Regulate GPAM hsa-mir-16

Target Regulate GPD1 hsa-mir-103

Target Regulate GPD1L hsa-mir-210
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Target Regulate GPD2 hsa-mir-1, hsa-mir-30a
Target Regulate GPR137B hsa-mir-17

Target Regulate GPR160 hsa-mir-125b

Target Regulate GPR56 hsa-let-7b

Target Regulate GPSM2 hsa-mir-373

Target Regulate GPX7 hsa-let-7b

Target Regulate GRB2 hsa-mir-433

Target Regulate GRIAL hsa-mir-192

Target Regulate GRIA2 hsa-mir-181b

Target Regulate GRIN2A hsa-mir-125b

Target Regulate GRM7 hsa-mir-34a

Target Regulate GRN hsa-mir-107, hsa-mir-29b, hsa-mir-659
Target Regulate GRPEL2 hsa-let-7b

Target Regulate GSK3B hsa-mir-26a

Target Regulate GSN hsa-mir-124

Target Regulate GSTM4 hsa-mir-16

Target Regulate GTF2B hsa-mir-122

Target Regulate GTF2H1 hsa-mir-15a, hsa-mir-16
Target Regulate GTF2I hsa-let-7b

Target Regulate GTPBP3 hsa-let-7b

Target Regulate GYS1 hsa-let-7b, hsa-mir-122
Target Regulate GZF1 hsa-let-7b

Target Regulate H3F3B hsa-mir-1, hsa-mir-125b, hsa-mir-15a, hsa-mir-16
Target Regulate HACE1 hsa-mir-15a, hsa-mir-16
Target Regulate HADH hsa-mir-124

Target Regulate HADHB hsa-mir-124

Target Regulate HADHSC hsa-mir-124

Target Regulate HARS hsa-mir-16

Target Regulate HARS2 hsa-mir-16

Target Regulate HBXIP hsa-mir-16

Target Regulate HCN2 hsa-mir-1, hsa-mir-133a
Target Regulate HCN4 hsa-mir-1, hsa-mir-133a
Target Regulate HDAC1 hsa-mir-449a

Target Regulate HDAC4 hsa-mir-1, hsa-mir-140-5p, hsa-mir-22
Target Regulate HDAC6 hsa-mir-433

Target Regulate HDAC8 hsa-mir-449a

Target Regulate HDHD2 hsa-mir-15a, hsa-mir-16
Target Regulate HEBP2 hsa-mir-124

Target Regulate HECTD1 hsa-mir-210

Target Regulate HELLS hsa-mir-7

Target Regulate HERC6 hsa-mir-15a, hsa-mir-16
Target Regulate HERG hsa-mir-133a

Target Regulate HERPUD1 hsa-mir-373

Target Regulate Hes-1 hsa-mir-124

Target Regulate HES1 hsa-mir-199b-5p, hsa-mir-23a
Target Regulate HGS hsa-mir-296-5p

Target Regulate HIC hsa-mir-124

Target Regulate HIF-1alpha hsa-mir-17-92

Target Regulate HIF1A hsa-mir-107, hsa-mir-20a, hsa-mir-20b, hsa-mir-519¢-3p
Target Regulate HIPK?2 hsa-mir-181a, hsa-mir-27a
Target Regulate HIPK3 hsa-mir-106a, hsa-mir-19b, hsa-mir-20b, hsa-mir-21, hsa-mir-92a
Target Regulate HIST1H3B hsa-mir-1

Target Regulate HIST1H3I hsa-mir-1

Target Regulate HIST1H4A hsa-mir-125b
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Target Regulate HIV-1 gzezl-mir-IZSb, hsa-mir-150, hsa-mir-223, hsa-mir-28-5p, hsa-mir-

Target Regulate HIVEP2 hsa-mir-155

Target Regulate HLA-G hsa-mir-148a, hsa-mir-148b, hsa-mir-152

Target Regulate HLC-8 hsa-mir-15a, hsa-mir-16

Target Regulate HMGA1 hsa-let-7a, hsa-let-7b, hsa-mir-125b, hsa-mir-16, hsa-mir-26a
hsa-let-7a, hsa-let-7b, hsa-let-7c, hsa-let-7d, hsa-let-7e, hsa-let-

Target Regulate HMGA2 79, hsa-mir-125b, hsa-mir-185, hsa-mir-204, hsa-mir-26a, hsa-
mir-34a, hsa-mir-34b, hsa-mir-34c, hsa-mir-370, hsa-mir-98

Target Regulate HMGA2a hsa-let-7b, hsa-let-7c, hsa-let-7e

Target Regulate HMGN1 hsa-mir-197

Target Regulate HMOX1 hsa-mir-16, hsa-mir-196a

Target Regulate HNF4A hsa-mir-197, hsa-mir-24, hsa-mir-34a

Target Regulate HNRNPA3P1 hsa-mir-155

Target Regulate HNRNPD hsa-mir-197

Target Regulate HNRNPK hsa-mir-21, hsa-mir-450a

Target Regulate HNRNPM hsa-mir-30a

Target Regulate HNRNPU hsa-mir-1

Target Regulate HNRPDL hsa-let-7a, hsa-let-7b, hsa-mir-98

Target Regulate HOMER2 hsa-mir-125b

Target Regulate HOXA1 hsa-mir-10a, hsa-mir-210

Target Regulate HOXA10 hsa-mir-130a, hsa-mir-192, hsa-mir-204

Target Regulate HOXA11 hsa-mir-181a

Target Regulate HOXA3 hsa-mir-210

Target Regulate HOXA5 hsa-mir-130a, hsa-mir-19a

Target Regulate HOXA7 hsa-mir-196a

Target Regulate HOXA9 hsa-mir-126, hsa-mir-145, hsa-mir-210

Target Regulate HOXB5 hsa-mir-221

Target Regulate HOXB7 hsa-mir-196a, hsa-mir-204

Target Regulate HOXB8 hsa-mir-196a, hsa-mir-196b

Target Regulate HOXC13 hsa-mir-31

Target Regulate HOXC8 hsa-mir-196a, hsa-mir-196b

Target Regulate HOXD10 hsa-mir-10b

Target Regulate HOXD8 hsa-mir-196a

Target Regulate HPN hsa-mir-197

Target Regulate HPS4 hsa-mir-1

Target Regulate HPSE hsa-mir-1258

Target Regulate HRAS hsa-let-7a, hsa-mir-143

Target Regulate HRH1 hsa-mir-192

Target Regulate HRSP12 hsa-mir-15a, hsa-mir-16

Target Regulate HSD17B12 hsa-mir-155

Target Regulate HSDL1 hsa-mir-155

Target Regulate HSDL2 hsa-mir-15a, hsa-mir-16

Target Regulate HSF2 hsa-mir-18a

Target Regulate HSP60 hsa-mir-1

Target Regulate HSP70 hsa-mir-1

Target Regulate HSP90B1 hsa-mir-15a, hsa-mir-16, hsa-mir-192

Target Regulate HSPA14 hsa-mir-373

Target Regulate HSPA1A hsa-mir-15a, hsa-mir-16

Target Regulate HSPA4 hsa-mir-1

Target Regulate HSPB6 hsa-mir-320a

Target Regulate HSPC135 hsa-mir-124

Target Regulate HSPD1 hsa-mir-1

Target Regulate HTATIP2 hsa-mir-124

Target Regulate HTR1B hsa-mir-96
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Target Regulate HTR3E hsa-mir-510

Target Regulate HUR hsa-mir-125a-5p, hsa-mir-125b
Target Regulate IBSP hsa-mir-135b

Target Regulate ICAM-1 hsa-mir-221

Target Regulate ICAM1 hsa-mir-221

Target Regulate ICOS hsa-mir-101, hsa-mir-103
Target Regulate ID1 hsa-mir-100, hsa-mir-125b, hsa-mir-520h
Target Regulate ID2 hsa-mir-125b

Target Regulate ID3 hsa-mir-125b, hsa-mir-520h
Target Regulate IDH1 hsa-mir-30a

Target Regulate IER3 hsa-mir-197

Target Regulate IFIT5 hsa-let-7b

Target Regulate IFNB1 hsa-let-7b, hsa-mir-145, hsa-mir-26a, hsa-mir-34a
Target Regulate IFNGR1 hsa-mir-155

Target Regulate IFRD1 hsa-let-7b, hsa-mir-16, hsa-mir-30a
Target Regulate IFRD2 hsa-mir-124, hsa-mir-16
Target Regulate IFT52 hsa-mir-1

Target Regulate IGFIR ggg?galz?rQSﬁS?:nl"ZSggsamlrls?,b hsa-mir-145, hsa-mir-
Target Regulate IGF2 hsa-let-7a

Target Regulate IGF2AS hsa-mir-197

Target Regulate IGF2BP1 hsa-let-7b, hsa-let-7g

Target Regulate IGF2BP2 hsa-let-7b

Target Regulate IGF2R hsa-mir-16, hsa-mir-657
Target Regulate IGFBP-5 hsa-mir-140-5p

Target Regulate IGFBP3 hsa-mir-125b

Target Regulate IGSF4 hsa-mir-15a, hsa-mir-16
Target Regulate IHPK?2 hsa-mir-1

Target Regulate IKBIP hsa-mir-155

Target Regulate IKBKB hsa-mir-199a-5p, hsa-mir-218
Target Regulate IKBKE hsa-mir-155

Target Regulate IKKB hsa-mir-196a

Target Regulate IL-6R hsa-mir-21

Target Regulate IL-8 hsa-mir-17, hsa-mir-20a
Target Regulate IL10 hsa-mir-106a

Target Regulate IL11RA hsa-mir-346

Target Regulate 1L18 hsa-mir-346

Target Regulate IL1A hsa-mir-191

Target Regulate IL1R1 hsa-mir-197

Target Regulate ILIRN hsa-mir-125b

Target Regulate 1L24 hsa-mir-205

Target Regulate 1L32 hsa-mir-205

Target Regulate IL6 hsa-let-7a

Target Regulate IL6R hsa-mir-23a

Target Regulate IL8 hsa-mir-146a

Target Regulate IMP-1 hsa-let-7g

Target Regulate IMPDH1 hsa-mir-29a

Target Regulate ING4 hsa-mir-650

Target Regulate INPP5D hsa-mir-155

Target Regulate INPP5F hsa-mir-1

Target Regulate INPP5J hsa-mir-346

Target Regulate INPPL1 hsa-mir-184, hsa-mir-205
Target Regulate INSIG2 hsa-mir-373

Target Regulate integrin beta hsa-let-7a
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Target Regulate IP6K2 hsa-mir-1

Target Regulate IPO4 hsa-let-7b, hsa-mir-16

Target Regulate IQGAP1 hsa-mir-124

Target Regulate IQGAP3 hsa-mir-1

Target Regulate IRAK-1 hsa-mir-146a

Target Regulate IRAK1 hsa-mir-146a, hsa-mir-146b-5p
Target Regulate IRAK2 hsa-mir-146a

Target Regulate IRF-5 hsa-mir-146a

Target Regulate IRF2BPL hsa-mir-1

Target Regulate IRF4 hsa-mir-125b

Target Regulate IRS-1 Ezzm::s? hsa-mir-145, hsa-mir-217, hsa-mir-223, hsa-mir-7,
Target Regulate IRS-2 hsa-mir-7

Target Regulate IRS1 hsa-mir-126, hsa-mir-145, hsa-mir-7
Target Regulate IRS2 hsa-mir-7

Target Regulate ISCU hsa-mir-210

Target Regulate ISYNA1 hsa-mir-197

Target Regulate ITCH hsa-mir-106b

Target Regulate ITGA11 hsa-mir-29a

Target Regulate ITGA2 hsa-mir-16, hsa-mir-30a

Target Regulate ITGA5 hsa-mir-31, hsa-mir-92a

Target Regulate ITGB1 hsa-mir-124, hsa-mir-183

Target Regulate ITGB3 hsa-let-7a

Target Regulate ITGB4 hsa-mir-1, hsa-mir-204

Target Regulate ITGB8 hsa-mir-93

Target Regulate ITPR1 hsa-mir-424

Target Regulate JAG1 hsa-mir-200c, hsa-mir-21, hsa-mir-34a
Target Regulate JAK1 hsa-mir-17, hsa-mir-20a

Target Regulate JAK2 hsa-mir-135a

Target Regulate JAKMIP1 hsa-mir-124

Target Regulate JARID2 hsa-mir-155

Target Regulate JAZF1 hsa-mir-31

Target Regulate IMJ hsa-mir-125b

Target Regulate IMY hsa-mir-21

Target Regulate JUN hsa-mir-15a, hsa-mir-16, hsa-mir-30a
Target Regulate JUNB hsa-mir-199a-5p, hsa-mir-199b-3p, hsa-mir-663
Target Regulate JUND hsa-mir-663

Target Regulate K-Ras hsa-let-7a

Target Regulate KANK1 hsa-mir-124

Taget | Reguite kAT ety -ttt
Target Regulate KATNA1 hsa-mir-124

Target Regulate KBTBD2 hsa-mir-155

Target Regulate KCNE1 hsa-mir-1

Target Regulate KCNH2 hsa-mir-133a, hsa-mir-133b

Target Regulate KCNJ2 hsa-mir-1

Target Regulate KCNN4 hsa-mir-16

Target Regulate KCNQ1 hsa-mir-133a

Target Regulate KCNS3 hsa-mir-125b

Target Regulate KDELC2 hsa-mir-30a

Target Regulate KDM1A hsa-mir-137

Target Regulate KGF hsa-mir-155

Target Regulate KHSRP hsa-mir-24

Target Regulate KIAA0776 hsa-mir-155

Target Regulate KIAA0830 hsa-mir-124
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Target Regulate KIAA1102 hsa-mir-124

Target Regulate KIAA1160 hsa-mir-1

Target Regulate KIAA1161 hsa-mir-210

Target Regulate KIAA1194 hsa-mir-1, hsa-mir-373

Target Regulate KIAA1295 hsa-mir-1

Target Regulate KIAA1340 hsa-mir-1

Target Regulate KIAA1399 hsa-mir-373

Target Regulate KIAA1598 hsa-mir-1

Target Regulate KIAA1919 hsa-mir-373

Target Regulate KIAA1935 hsa-mir-15a, hsa-mir-16

Target Regulate KIDINS220 hsa-mir-192

Target Regulate KIF1A hsa-let-7f

Target Regulate KIF2 hsa-mir-1

Target Regulate KIF20B hsa-mir-192

Target Regulate KIF22 hsa-mir-146a

Target Regulate KIF23 hsa-mir-331-3p, hsa-mir-373, hsa-mir-424

Target Regulate KIF2A hsa-mir-1, hsa-mir-183

Target Regulate KIS hsa-mir-1, hsa-mir-124

Target Regulate KIT hsa-mir-146b-5p, hsa-mir-221, hsa-mir-222

Target Regulate KLC1 hsa-mir-197

Target Regulate KLF10 hsa-mir-197

Target Regulate KLF13 f%siién;izr-125a-5p, hsa-mir-125b, hsa-mir-302d, hsa-mir-31, hsa-
Target Regulate KLF15 hsa-mir-133a, hsa-mir-133b

Target Regulate KLF4 gza-mir-lob, hsa-mir-130a, hsa-mir-135b, hsa-mir-145, hsa-mir-
Target Regulate KLF5 hsa-mir-141

Target Regulate KLHDC5 hsa-mir-1

Target Regulate KLHL12 hsa-mir-373

Target Regulate KLHL20 Zgg—mir—lﬂ, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
Target Regulate KLK1 hsa-mir-224

Target Regulate KLK10 hsa-let-7f, hsa-mir-224, hsa-mir-516a-5p

Target Regulate KLK6 hsa-let-7f

Target Regulate KPNA3 hsa-mir-16

Target Regulate KRAS Eigﬁr@e hsa-let-7g, hsa-mir-143, hsa-mir-155, hsa-mir-181c,
Target Regulate KREMEN2 hsa-mir-29a

Target Regulate KRT hsa-let-7b, hsa-mir-125b, hsa-mir-138, hsa-mir-615-5p
Target Regulate KRT5 hsa-mir-196a

Target Regulate KRT7 ngbmézjlﬁgg_r:iaérg;rl\?Sa hsa-mir-145, hsa-mir-195, hsa-mir-
Target Regulate KRT80 hsa-mir-155

Target Regulate KRT85 hsa-mir-30a

Target Regulate KRTAP3-2 hsa-mir-183

Target Regulate LACTB hsa-mir-125b

Target Regulate LAMB3 hsa-mir-218

Target Regulate LAMC1 hsa-mir-124, hsa-mir-16, hsa-mir-29c

Target Regulate LAMC2 hsa-mir-199b-5p

Target Regulate LAMTOR2 hsa-mir-16

Target Regulate LAMTOR3 hsa-mir-16

Target Regulate LARP4 hsa-mir-1

Target Regulate LASP1 hsa-mir-1, hsa-mir-218

Target Regulate LASS2 hsa-mir-1, hsa-mir-124

Target Regulate LAT2 hsa-mir-155

Target Regulate LATS2 hsa-mir-31, hsa-mir-372, hsa-mir-373
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Target Regulate LCLAT1 hsa-mir-155

Target Regulate LDLR hsa-mir-124, hsa-mir-128

Target Regulate LDLRAP1 hsa-mir-124

Target Regulate LDOC1 hsa-mir-155

Target Regulate LEFTY1 hsa-mir-302a, hsa-mir-302d

Target Regulate LEFTY2 hsa-mir-302a, hsa-mir-302d

Target Regulate LIF E::m::%égahipa:iiggl%b hsa-mir-199a, hsa-mir-199a-5p,
Target Regulate LIMCH1 hsa-mir-124, hsa-mir-30a

Target Regulate Lin28 hsa-let-7a, hsa-let-7b, hsa-mir-125a-5p, hsa-mir-125b
Target Regulate LIN28A hsa-let-7a, hsa-let-7b, hsa-mir-125a-5p, hsa-mir-125b
Target Regulate LIN28B hsa-let-7b

Target Regulate LIN7C hsa-mir-1

Target Regulate LITAF hsa-mir-124

Target Regulate LMNB1 hsa-mir-124, hsa-mir-373

Target Regulate LMNB2 hsa-mir-192, hsa-mir-30a

Target Regulate LMO2 hsa-mir-223

Target Regulate LOC116064 hsa-mir-124

Target Regulate LOC126731 hsa-mir-1

Target Regulate LOC149420 hsa-mir-373

Target Regulate LOC150786 hsa-mir-155

Target Regulate LOC159091 hsa-mir-15a, hsa-mir-16

Target Regulate LOC285908 hsa-mir-124

Target Regulate LOC339804 hsa-mir-15a, hsa-mir-16

Target Regulate LOC339924 hsa-mir-124

Target Regulate LOC388650 hsa-mir-15a, hsa-mir-16

Target Regulate LOC51035 hsa-mir-373

Target Regulate LOC55974 hsa-mir-124

Target Regulate LOC63929 hsa-mir-1

Target Regulate LOC93081 hsa-mir-373

Target Regulate LOXL2 hsa-mir-192

Target Regulate LPL hsa-mir-138, hsa-mir-155, hsa-mir-29a
Target Regulate LRP1 hsa-mir-1, hsa-mir-205, hsa-mir-338-5p, hsa-mir-545
Target Regulate LRP4 hsa-mir-197

Target Regulate LRRC1 hsa-mir-124

Target Regulate LRRC8 hsa-mir-1

Target Regulate LRRC8A hsa-mir-1

Target Regulate LRRC8C hsa-mir-30a

Target Regulate LRRFIP1 hsa-mir-21, hsa-mir-30a

Target Regulate LTB hsa-mir-146a

Target Regulate LTN1 hsa-mir-30a

Target Regulate LUC7L2 hsa-mir-373

Target Regulate LUZP1 hsa-mir-16

Target Regulate LY6K hsa-mir-155

Target Regulate LYPLA2 hsa-mir-125b, hsa-mir-16

Target Regulate LZTFL1 hsa-mir-1

Target Regulate M-CSF hsa-mir-130a

Target Regulate M-RIP hsa-mir-31

Target Regulate MAD2L1 hsa-mir-192

Target Regulate MAD2L2 hsa-mir-124

Target Regulate MAFB hsa-mir-130a, hsa-mir-135b, hsa-mir-155
Target Regulate MAFG hsa-mir-218

Target Regulate MAGEA12 hsa-mir-34a

Target Regulate MAGEA2 hsa-mir-34a
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Kategori Kiime miRNA Listesi

Target Regulate MAGEA3 hsa-mir-34a

Target Regulate MAGEA6 hsa-mir-34a

Target Regulate MAGT1 hsa-mir-124

Target Regulate MAN1A1 hsa-mir-125b

Target Regulate MAN2A1 hsa-mir-124

Target Regulate MAP1A hsa-mir-338-3p

Target Regulate MAP2K1 hsa-mir-34a, hsa-mir-424

Target Regulate MAP2K3 hsa-mir-214

Target Regulate MAP3K1 hsa-mir-192

Target Regulate MAP3K10 hsa-mir-181b

Target Regulate MAP3K12 hsa-mir-17, hsa-mir-20a

Target Regulate MAP3K2 hsa-mir-26a

Target Regulate MAP3K7 hsa-mir-10a

Target Regulate MAP3K8 hsa-mir-370

Target Regulate MAP3K9 hsa-mir-34a

Target Regulate MAP7D1 hsa-let-7b

Target Regulate MAPK1 hsa-mir-199a-3p, hsa-mir-199b-3p

Target Regulate MAPK11 hsa-mir-122

Target Regulate MAPK14 hsa-mir-124, hsa-mir-199a-3p, hsa-mir-24

Target Regulate MAPK7 hsa-mir-143

Target Regulate MAPK8 hsa-mir-199a-3p, hsa-mir-214

Target Regulate MAPK8IP1 hsa-mir-346

Target Regulate MAPK9 hsa-mir-17, hsa-mir-199a-3p, hsa-mir-93

Target Regulate MARCH4 hsa-mir-373

Target Regulate MARCKS hsa-mir-21

Target Regulate MARS2 hsa-let-7b

Target Regulate MAT2A hsa-mir-30a

Target Regulate MATR3 hsa-mir-155, hsa-mir-200b

Target Regulate MAX hsa-mir-22

Target Regulate MBNL1 hsa-mir-30a

Target Regulate MBNL2 hsa-mir-218, hsa-mir-302d, hsa-mir-372

Target Regulate MCL-1 hsa-mir-29a, hsa-mir-29b
hsa-mir-101, hsa-mir-133b, hsa-mir-153, hsa-mir-15a, hsa-mir-16,

Target Reguiate MCLL 250, hsaumir-320a, hsamir-512.5p. hsaumi 518a-6p, heaumir-
582-5p, hsa-mir-661, hsa-mir-876-3p, hsa-mir-892b

Target Regulate MCM10 hsa-mir-146a, hsa-mir-192

Target Regulate MCM2 hsa-mir-1296

Target Regulate MCM5 hsa-mir-885-5p

Target Regulate MCP-1 hsa-mir-124a

Target Regulate MCP-2 hsa-mir-146a

Target Regulate MCPH1 hsa-mir-146a

Target Regulate MCSF hsa-mir-130a

Target Regulate MDGA1 hsa-mir-210

Target Regulate MDM4 hsa-mir-34a

Target Regulate mdrl hsa-mir-296-5p, hsa-mir-451

Target Regulate MED1 hsa-mir-205

Target Regulate MED13 hsa-mir-208a

Target Regulate MED16 hsa-mir-197, hsa-mir-346

Target Regulate MED28 hsa-let-7a, hsa-let-7c

Target Regulate MED6 hsa-mir-199a-5p, hsa-mir-199b-3p

Target Regulate MEF2A hsa-mir-1

Target Regulate MEF2C hsa-mir-223
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Kategori Kiime miRNA Listesi
Target Regulate MEF2D hsa-mir-17, hsa-mir-20a
Target Regulate MEIS1 hsa-let-7a, hsa-mir-155, hsa-mir-204, hsa-mir-98
Target Regulate MEIS2 hsa-mir-204
Target Regulate MEK1 hsa-mir-34a, hsa-mir-424
Target Regulate MEOX2 hsa-mir-130a, hsa-mir-301a
Target Regulate MEP1A hsa-mir-122
Target Regulate MERTK hsa-mir-335
hsa-mir-1, hsa-mir-199a-3p, hsa-mir-199b-3p, hsa-mir-206, hsa-
Target Regulate MET mir-23b, hsa-mir-30a, hsa-mir-340, hsa-mir-34a, hsa-mir-34b,
hsa-mir-34c-5p, hsa-mir-562
Target Regulate METTL7A hsa-mir-146a, hsa-mir-155
Target Regulate MFSD10 hsa-mir-192
Target Regulate MGC138396 hsa-mir-125b
Target Regulate MGC17943 hsa-mir-124, hsa-mir-373
Target Regulate MGC20741 hsa-mir-124
Target Regulate MGC26690 hsa-mir-1
Target Regulate MGC27345 hsa-mir-1
Target Regulate MGC29898 hsa-mir-373
Target Regulate MGC4083 hsa-mir-124
Target Regulate MGC5508 hsa-mir-124
Target Regulate MGC62100 hsa-mir-124
Target Regulate MIB1 hsa-mir-210
Target Regulate MICA hsa-mir-373, hsa-mir-520b
Target Regulate MID1IP1 hsa-mir-210
Target Regulate MIF hsa-mir-451
Target Regulate MIS12 hsa-mir-192
Target Regulate MITF hsa-mir-182, hsa-mir-96
Target Regulate MKK4 hsa-mir-141, hsa-mir-15b, hsa-mir-24, hsa-mir-25
Target Regulate MKNK2 hsa-mir-125b
Target Regulate MKRN1 hsa-mir-373
Target Regulate MLEC hsa-mir-24
Target Regulate MLH1 hsa-mir-155
Target Regulate MLL hsa-mir-128
Target Regulate MLLT1 hsa-let-7b
Target Regulate MLLT11 hsa-mir-16, hsa-mir-30a
Target Regulate MMD hsa-mir-1
Target Regulate MMP-13 hsa-mir-27b
Target Regulate MMP1 hsa-mir-222
Target Regulate MMP13 hsa-mir-100, hsa-mir-140-5p, hsa-mir-27b, hsa-mir-9
Target Regulate MMP15 hsa-mir-29b, hsa-mir-29c
Target Regulate MMP16 hsa-mir-146b-5p, hsa-mir-31
Target Regulate MMP2 hsa-mir-29b
Target Regulate MMP23A hsa-mir-197
Target Regulate MMP24 hsa-mir-29b, hsa-mir-29c
Target Regulate MMP3 hsa-mir-204
Target Regulate MMP9 hsa-mir-204
Target Regulate MMS19 hsa-mir-16
Target Regulate MMS22L hsa-let-7b
Target Regulate MNT hsa-mir-210
Target Regulate MON2 hsa-mir-1
Target Regulate MOSC1 hsa-mir-155
Target Regulate MOSPD2 hsa-mir-155
Target Regulate MOV10 hsa-mir-1
Target Regulate MPDU1 hsa-mir-30a
Target Regulate MPHOSPH9 hsa-mir-124
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Kategori Kiime miRNA Listesi
Target Regulate MPRIP hsa-mir-31
Target Regulate MPZL1 hsa-mir-155
Target Regulate MR1 hsa-mir-146a
Target Regulate MRC2 hsa-mir-1
Target Regulate MRE11A hsa-mir-210, hsa-mir-373
Target Regulate MRM1 hsa-let-7b
Target Regulate MRPL20 hsa-mir-16
Target Regulate MRPS24 hsa-let-7b
Target Regulate MRPS27 hsa-mir-218
Target Regulate MRPS33 hsa-let-7b
Target Regulate MSH2 hsa-mir-155, hsa-mir-15a, hsa-mir-16, hsa-mir-21
Target Regulate MSH3 hsa-mir-326
Target Regulate MSH6 hsa-mir-155, hsa-mir-21
Target Regulate MSI2 hsa-mir-155
Target Regulate MSK1 hsa-mir-148a
Target Regulate MSN hsa-mir-192
Target Regulate MTA1 hsa-mir-559, hsa-mir-661
Target Regulate MTA2 hsa-mir-146a, hsa-mir-559, hsa-mir-661
Target Regulate MTAP hsa-mir-21
Target Regulate MTHFD2 hsa-mir-1
Target Regulate MTMR12 hsa-mir-1
Target Regulate MTMR6 hsa-mir-124
Target Regulate MTOR hsa-mir-100, hsa-mir-199a-3p, hsa-mir-99a
Target Regulate MTRR hsa-let-7b
Target Regulate MTUS1 hsa-mir-125a-5p
Target Regulate MTX1 hsa-mir-1
Target Regulate MTX3 hsa-mir-30a
Target Regulate MUC1 hsa-mir-1226, hsa-mir-145
Target Regulate MUC17 hsa-mir-17, hsa-mir-20a, hsa-mir-20b, hsa-mir-30c, hsa-mir-30e
Target Regulate MXD4 hsa-mir-1
Target Regulate MYB Ezg:m:::égziShpsa—mir—lSO, hsa-mir-15a, hsa-mir-16, hsa-mir-34a,
Target Regulate MYBL1 hsa-mir-373
hsa-let-7a, hsa-let-7c, hsa-let-7g, hsa-mir-145, hsa-mir-17, hsa-
Target Regulate MYC mir-20a, hsa-mir-21, hsa-mir-24, hsa-mir-26a, hsa-mir-34a, hsa-
mir-34b, hsa-mir-34c-5p, hsa-mir-378, hsa-mir-98
Target Regulate MYCBP hsa-mir-22
Target Regulate MYCN hsa-mir-101, hsa-mir-34a
Target Regulate MyD88 hsa-mir-155
Target Regulate MYH9 hsa-mir-124
Target Regulate MYLIP hsa-mir-106a, hsa-mir-19b, hsa-mir-20b, hsa-mir-92a
Target Regulate MYO10 hsa-mir-124, hsa-mir-155, hsa-mir-30a
Target Regulate MYO1E hsa-mir-155
Target Regulate MYO6 hsa-mir-143, hsa-mir-145
Target Regulate MYRIP hsa-mir-96
Target Regulate MYT1 hsa-mir-27a
Target Regulate N-MYC hsa-mir-101
Target Regulate NAA15 hsa-mir-124, hsa-mir-16
Target Regulate NAA25 hsa-let-7b, hsa-mir-16
Target Regulate NAA40 hsa-let-7b
Target Regulate NAC-1 hsa-mir-218
Target Regulate NACC1 hsa-mir-218
Target Regulate NAIP hsa-mir-221
Target Regulate NAMPT hsa-mir-155
Target Regulate NAPG hsa-mir-16, hsa-mir-30a
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Kategori Kiime miRNA Listesi

Target Regulate NARS hsa-mir-155

Target Regulate NCAM1 hsa-mir-122, hsa-mir-210

Target Regulate NCAPG hsa-mir-21

Target Regulate NCAPG2 hsa-let-7b

Target Regulate NCB50R hsa-mir-373

Target Regulate NCEH1 hsa-mir-30a

Target Regulate NCL hsa-mir-30a

Target Regulate NCOA2 hsa-mir-137

Target Regulate NCOA2/TIF2 hsa-mir-137

Target Regulate NCOA3 Ezzm::sg hsa-mir-18a, hsa-mir-19b, hsa-mir-21, hsa-mir-29b,
Target Regulate NCOA6 hsa-mir-224

Target Regulate NCOR2 hsa-mir-10a, hsa-mir-10b

Target Regulate NECAP2 hsa-mir-124

Target Regulate NEDD4 hsa-let-7b

Target Regulate NEDD5 hsa-mir-373

Target Regulate NEFM hsa-let-7a

Target Regulate NEK4 hsa-mir-197

Target Regulate NEK6 hsa-mir-124

Target Regulate NEK9 hsa-mir-124

Target Regulate NETO2 hsa-mir-1

Target Regulate NF1 hsa-mir-10b

Target Regulate NF2 hsa-let-7a

Target Regulate NFAT1 hsa-mir-184

Target Regulate NFAT5 hsa-mir-24, hsa-mir-31

Target Regulate NFATC1 hsa-mir-122, hsa-mir-124

Target Regulate NFATC2 hsa-mir-184

Target Regulate NFATC2IP hsa-mir-122, hsa-mir-155

Target Regulate NFE2L1 hsa-mir-218

Target Regulate NFI-A hsa-mir-223, hsa-mir-424

Target Regulate NFIA hsa-mir-107, hsa-mir-223, hsa-mir-424
Target Regulate NFIB hsa-mir-21

Target Regulate NFIC hsa-mir-124

Target Regulate NFIX hsa-mir-146a, hsa-mir-223

Target Regulate NFKBL1 gsa—let—7a, hsa-mir-146a, hsa-mir-146b-5p, hsa-mir-15a, hsa-mir-
Target Regulate NFKBIZ hsa-mir-124

Target Regulate NFYB hsa-mir-485-3p

Target Regulate NID1 hsa-mir-124, hsa-mir-29b

Target Regulate NIN hsa-mir-373

Target Regulate NIPAL2 hsa-mir-15a, hsa-mir-16

Target Regulate NIPBL hsa-mir-210

Target Regulate NIT1 hsa-mir-224

Target Regulate NKIRAS2 hsa-let-7a, hsa-mir-125b

Target Regulate NKRF hsa-mir-301a

Target Regulate NLK hsa-mir-181a, hsa-mir-181b, hsa-mir-181c, hsa-mir-181d
Target Regulate NME4 hsa-mir-124

Target Regulate NOB1 hsa-mir-16

Target Regulate Notch-1 hsa-mir-34a

Target Regulate NOTCH1 gzzjrzg;rzn?r-%[zchsa-mir-30a, hsa-mir-326, hsa-mir-34a, hsa-mir-
Target Regulate NOTCH?2 Ezgm::;gs?s?:]]fsziamlr181c hsa-mir-326, hsa-mir-34a,
Target Regulate NOTCH3 hsa-mir-206, hsa-mir-34c

Target Regulate NOTCH4 hsa-mir-181c, hsa-mir-34b, hsa-mir-34c
Target Regulate NOVA1 hsa-mir-338-3p
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Kategori Kiime miRNA Listesi

Target Regulate NP hsa-mir-1

Target Regulate NPAT hsa-mir-17

Target Regulate NPC1 hsa-mir-33a

Target Regulate NPNT hsa-mir-378

Target Regulate NPR3 hsa-mir-16, hsa-mir-30a

Target Regulate nPTB hsa-mir-133b

Target Regulate NPTX1 hsa-mir-210

Target Regulate NR1I2 hsa-let-7a, hsa-mir-148a

Target Regulate NR2E1 hsa-let-7b, hsa-mir-9

Target Regulate NR2F6 hsa-mir-346

Target Regulate NR3C1 hsa-mir-124, hsa-mir-18a

Target Regulate NR3C2 hsa-mir-124, hsa-mir-135a

Target Regulate NR4A2 hsa-mir-19a, hsa-mir-217, hsa-mir-302d, hsa-mir-372

Target Regulate NRAS hsa-let-7a, hsa-let-7b, hsa-let-7c, hsa-mir-20a

Target Regulate NRP1 hsa-mir-1

Target Regulate NS5ATP13TP2 hsa-mir-124

Target Regulate NSUN4 hsa-mir-1

Target Regulate NT5C2L1 hsa-mir-15a, hsa-mir-16

Target Regulate NT5C3 hsa-mir-30a

Target Regulate NT5DC1 hsa-mir-15a, hsa-mir-16

Target Regulate NT5E hsa-mir-155, hsa-mir-30a
hsa-mir-125a-5p, hsa-mir-125b, hsa-mir-128, hsa-mir-198, hsa-

Target Regulate NTRK3 mir-330-3p, hsa-mir-345, hsa-mir-384, hsa-mir-485-3p, hsa-mir-
509-3p, hsa-mir-617, hsa-mir-625, hsa-mir-765, hsa-mir-9

Target Regulate NTS hsa-let-7f

Target Regulate NUCB1 hsa-mir-30a

Target Regulate NUDT19 hsa-let-7b

Target Regulate NUFIP2 hsa-mir-30a

Target Regulate NUMB hsa-mir-31

Target Regulate NUMBL hsa-mir-122

Target Regulate NUP93 hsa-mir-218

Target Regulate NUPL1 hsa-mir-373

Target Regulate NXN hsa-let-7b

Target Regulate NXT2 hsa-let-7b

Target Regulate OAF hsa-mir-124

Target Regulate OAT hsa-mir-1

Target Regulate OBFC2A hsa-mir-17

Target Regulate ODC1 hsa-mir-192

Target Regulate ODF2 hsa-mir-96

Target Regulate ODZ2 hsa-mir-125b

Target Regulate OMA1 hsa-mir-15a, hsa-mir-16

Target Regulate ONECUT2 hsa-mir-9

Target Regulate OSBPL7 hsa-mir-1

Target Regulate OSBPL8 hsa-mir-124

Target Regulate OSGEPL1 hsa-mir-15a, hsa-mir-16

Target Regulate OSMR hsa-mir-122

Target Regulate p16 hsa-mir-24

Target Regulate p21 hsa-mir-93

Target Regulate p21CDKN1A hsa-mir-106a

Target Regulate p27 hsa-mir-221, hsa-mir-222, hsa-mir-296-5p

Target Regulate p27Kipl hsa-mir-181a, hsa-mir-221, hsa-mir-222

Target Regulate P2RX7 hsa-mir-150, hsa-mir-186

Target Regulate P4HA2 hsa-mir-30a

Target Regulate P4AHB hsa-mir-210
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Kategori Kiime miRNA Listesi

Target Regulate p53 hsa-mir-125a-5p, hsa-mir-1285

Target Regulate p57 hsa-mir-221, hsa-mir-222

Target Regulate p63 hsa-mir-203, hsa-mir-302b

Target Regulate p85beta hsa-mir-126

Target Regulate PA2G4 hsa-mir-146a

Target Regulate PABPC1 hsa-mir-125b

Target Regulate PACRGL hsa-mir-373

Target Regulate PAFAH1B2 hsa-mir-16, hsa-mir-30a

Target Regulate PAK1 hsa-mir-377, hsa-mir-7

Target Regulate PALM hsa-mir-122

Target Regulate PANX1 hsa-mir-16, hsa-mir-192

Target Regulate PAPOLA hsa-mir-155

Target Regulate PAPSS2 hsa-mir-124

Target Regulate PARG1 hsa-mir-1, hsa-mir-124

Target Regulate PARP16 hsa-mir-124

Target Regulate PARP8 hsa-mir-145

Target Regulate PAX3 hsa-mir-1, hsa-mir-206

Target Regulate PBK hsa-mir-373

Target Regulate PBLD hsa-mir-146a

Target Regulate PBRM1 hsa-mir-30a

Target Regulate pcaf hsa—mir-lQGb, hsa-mir-181a, hsa-mir-181b, hsa-mir-25, hsa-mir-
32, hsa-mir-93

Target Regulate PCBP1 hsa-mir-21

Target Regulate PCDH8 hsa-mir-200a

Target Regulate PCDHB10 hsa-mir-125b

Target Regulate PCGF5 hsa-mir-373

Target Regulate PDCD4 Ezg:m:::;,lhsa-mir-lSa, hsa-mir-16, hsa-mir-183, hsa-mir-200a,

Target Regulate PDCD6IP hsa-mir-15a, hsa-mir-16

Target Regulate PDE12 hsa-let-7b

Target Regulate PDE2A hsa-mir-192

Target Regulate PDE3A hsa-mir-155

Target Regulate PDEF hsa-mir-204, hsa-mir-510

Target Regulate PDGFA hsa-let-7d

Target Regulate PDGFB hsa-mir-146b-3p

Target Regulate PDGFRA hsa-let-7b

Target Regulate PDGFRB hsa-mir-224

Target Regulate PDHA2 hsa-mir-21

Target Regulate PDIK1L hsa-mir-146a, hsa-mir-373

Target Regulate PDLIM5 hsa-mir-155

Target Regulate PDLIM7 hsa-mir-1, hsa-mir-124

Target Regulate PEA15 hsa-mir-124, hsa-mir-212, hsa-mir-34a

Target Regulate PECI hsa-mir-124

Target Regulate PELI1 hsa-mir-155

Target Regulate PERP hsa-mir-125b, hsa-mir-192

Target Regulate PEX11B hsa-mir-30a

Target Regulate PEX11G hsa-mir-146a

Target Regulate PEX13 hsa-mir-197

Target Regulate PEX7 hsa-mir-27a, hsa-mir-489

Target Regulate PFN2 hsa-mir-7

Target Regulate PFTK1 hsa-mir-1

Target Regulate PGF hsa-mir-124

Target Regulate PGM1 hsa-mir-124, hsa-mir-30a

Target Regulate PGM2 hsa-mir-1

Target Regulate PGRMC1 hsa-let-7b
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Target Regulate PGRMC2 hsa-mir-124

Target Regulate PHB hsa-mir-27a

Target Regulate PHC2 hsa-mir-155, hsa-mir-373
Target Regulate PHF17 hsa-mir-155

Target Regulate PHF19 hsa-mir-124

Target Regulate PHF20 hsa-mir-197

Target Regulate PHKB hsa-mir-15a, hsa-mir-16
Target Regulate PHLDB2 hsa-mir-16

Target Regulate PIAS1 hsa-mir-424

Target Regulate PICALM hsa-mir-1, hsa-mir-155
Target Regulate PIGR hsa-mir-125b

Target Regulate PIK3R1 hsa-mir-29a, hsa-mir-29b, hsa-mir-29c
Target Regulate PIK3R2 hsa-mir-126

Target Regulate PIK3R4 hsa-mir-192

Target Regulate PIM-1 hsa-mir-1

Target Regulate PIM1 hsa-mir-1, hsa-mir-192, hsa-mir-210
Target Regulate PIP3AP hsa-mir-1

Target Regulate PIPOX hsa-mir-197

Target Regulate PISD hsa-mir-16

Target Regulate PITX3 hsa-mir-133b

Target Regulate pkc epsilon hsa-mir-205

Target Regulate PKD2 hsa-mir-17

Target Regulate PKM2 hsa-mir-133a, hsa-mir-133b, hsa-mir-326
Target Regulate PKN2 hsa-mir-155

Target Regulate PLA2G4B hsa-mir-338-3p

Target Regulate PLAG1 22:rp\g;%?n?;_giasjnag;{.fn?r,_zgi-mir-181a, hsa-mir-181b, hsa-mir-
Target Regulate PLAGL2 hsa-let-7b

Target Regulate PLAU hsa-mir-193b, hsa-mir-23b
Target Regulate PLDN hsa-mir-124

Target Regulate PLEC hsa-mir-7

Target Regulate PLEKHA4 hsa-mir-146a

Target Regulate PLEKHA8 hsa-mir-125b

Target Regulate PLEKHB2 hsa-mir-1

Target Regulate PLK1 hsa-mir-100, hsa-mir-16
Target Regulate PLK2 hsa-mir-126

Target Regulate PLOD3 hsa-mir-124, hsa-mir-21
Target Regulate PLP2 hsa-mir-124

Target Regulate PLSCR3 hsa-mir-124

Target Regulate PLXND1 hsa-mir-155

Target Regulate PMS1 hsa-mir-15a, hsa-mir-16
Target Regulate PNN hsa-mir-15a, hsa-mir-16
Target Regulate PNP hsa-mir-1

Target Regulate PNPLA6 hsa-mir-16

Target Regulate PODXL hsa-mir-124, hsa-mir-155
Target Regulate POGK hsa-mir-1

Target Regulate POLA2 hsa-mir-1

Target Regulate POLD1 hsa-mir-24

Target Regulate POLD2 hsa-let-7b

Target Regulate POLE2 hsa-mir-146a

Target Regulate POLE3 hsa-mir-155

Target Regulate POLE4 hsa-mir-155

Target Regulate POLR2C hsa-let-7b

Target Regulate POLR2K hsa-mir-1
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Target Regulate POLR3D hsa-mir-320a

Target Regulate POLR3G hsa-mir-124

Target Regulate POM121 hsa-let-7b, hsa-mir-1
Target Regulate POU2F2 hsa-mir-9

Target Regulate POU4F2 hsa-mir-214, hsa-mir-23a
Target Regulate POU5F1 hsa-mir-145

Target Regulate PP1201 hsa-mir-124

Target Regulate PPARA hsa-mir-10b, hsa-mir-22, hsa-mir-519d
Target Regulate PPARG hsa-mir-138, hsa-mir-20b, hsa-mir-27b
Target Regulate PPAT hsa-mir-125b

Target Regulate PPIB hsa-mir-1

Target Regulate PPIF hsa-mir-16, hsa-mir-21
Target Regulate PPL hsa-mir-155

Target Regulate PPM1A hsa-mir-377

Target Regulate PPM1D hsa-mir-16, hsa-mir-29a
Target Regulate PPP1R13L hsa-mir-124

Target Regulate PPP1R7 hsa-let-7b

Target Regulate PPP2R2A hsa-mir-222, hsa-mir-31
Target Regulate PPP2R4 hsa-mir-30a

Target Regulate PPP2R5A hsa-mir-1

Target Regulate PPP2R5C hsa-mir-16

Target Regulate PPP3CA hsa-mir-145, hsa-mir-30a
Target Regulate PPP3R1 hsa-mir-30a

Target Regulate PPP5C hsa-mir-155

Target Regulate PRAF2 hsa-mir-155

Target Regulate PRC1 hsa-mir-373

Target Regulate PRDM1 Ezglﬂe}tﬁ; hsa-let-7b, hsa-let-7f, hsa-mir-125b, hsa-mir-127-3p,
Target Regulate PRDX6 hsa-mir-632

Target Regulate PREX1 hsa-mir-1

Target Regulate PRIM1 hsa-let-7b, hsa-mir-15a, hsa-mir-16
Target Regulate primate foamy virus type | hsa-mir-32

Target Regulate PRKAB1 hsa-mir-122

Target Regulate PRKAR2A hsa-mir-197

Target Regulate PRKCE hsa-mir-205

Target Regulate PRKCI hsa-mir-155

Target Regulate PRKD1 hsa-mir-124, hsa-mir-17
Target Regulate PRKD2 hsa-mir-17, hsa-mir-197
Target Regulate PRMT5 hsa-mir-19a, hsa-mir-25, hsa-mir-32, hsa-mir-92b, hsa-mir-96
Target Regulate prohibitin hsa-mir-27a

Target Regulate PROX1 hsa-mir-181a

Target Regulate PRPF38A hsa-mir-192

Target Regulate PRPF40A hsa-mir-30a

Target Regulate PRR15 hsa-mir-146a

Target Regulate PRRC2A hsa-let-7b

Target Regulate PRRG4 hsa-mir-21

Target Regulate PRSS21 hsa-mir-1

Target Regulate PSAT1 hsa-mir-16

Target Regulate PSEN1 hsa-mir-562

Target Regulate PSMD2 hsa-mir-200a

Target Regulate PSME3 hsa-mir-7

Target Regulate PSMG1 hsa-mir-1, hsa-mir-155
Target Regulate PTAR1 hsa-mir-210

Target Regulate PTBP1 hsa-mir-1, hsa-mir-124
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Target Regulate PTBP2 hsa-mir-1

Target Regulate PTCD3 hsa-mir-16
hsa-mir-141, hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b,

Target Regulate PTEN hsa-mir-20a, hsa-mir-21, hsa-mir-214, hsa-mir-216a, hsa-mir-217,
hsa-mir-22, hsa-mir-221, hsa-mir-222, hsa-mir-26a, hsa-mir-494

Target Regulate PTGFRN hsa-mir-30a

Target Regulate PTGS2 hsa-let-7b, hsa-mir-101, hsa-mir-16, hsa-mir-26b

Target Regulate PTK2 hsa-mir-193a-3p

Target Regulate PTK2/FAK hsa-mir-193a-3p

Target Regulate PTK9 hsa-mir-1

Target Regulate PTMA hsa-mir-1

Target Regulate PTMAP7 hsa-mir-1

Target Regulate PTP4A3 hsa-mir-192

Target Regulate PTPLAD1 hsa-mir-1

Target Regulate PTPLB hsa-mir-1

Target Regulate PTPN1 hsa-mir-210

Target Regulate PTPN11 hsa-mir-489

Target Regulate PTPN12 hsa-mir-124, hsa-mir-200b

Target Regulate PTPN13 hsa-mir-200c

Target Regulate PTPRD Zzg-mir-ml, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-

Target Regulate PTPRF hsa-mir-1

Target Regulate PTPRJ hsa-mir-155

Target Regulate PTPRK hsa-mir-30a

Target Regulate PTPRN2 hsa-mir-335

Target Regulate PTPRO hsa-mir-17, hsa-mir-17-92

Target Regulate PTRH1 hsa-mir-30a

Target Regulate PTTG1IP hsa-mir-124

Target Regulate PU.1 hsa-mir-155

Target Regulate PURA hsa-mir-16

Target Regulate PVRL1 hsa-mir-661

Target Regulate PWP1 hsa-mir-1

Target Regulate PWWP2A hsa-mir-15a, hsa-mir-16

Target Regulate PXDN hsa-let-7b

Target Regulate PXR hsa-mir-148a

Target Regulate QSOX2 hsa-mir-125b

Target Regulate RAB11FIP1 hsa-mir-122

Target Regulate RAB11FIP2 hsa-mir-1

Target Regulate RAB1B hsa-mir-107

Target Regulate RAB21 hsa-mir-15a, hsa-mir-16

Target Regulate RAB23 hsa-mir-155

Target Regulate RAB27B hsa-mir-155, hsa-mir-30a

Target Regulate RAB28 hsa-mir-197

Target Regulate RAB2A hsa-mir-192

Target Regulate RAB30 hsa-mir-16, hsa-mir-200a

Target Regulate RAB34 hsa-mir-155, hsa-mir-9

Target Regulate RAB5C hsa-mir-155

Target Regulate RAB6A hsa-mir-155

Target Regulate RAB6B hsa-mir-122

Target Regulate RAB9B hsa-mir-15a, hsa-mir-16, hsa-mir-224

Target Regulate RABEP1 hsa-mir-373

Target Regulate RABGAP1 hsa-mir-192

Target Regulate RABGAP1L hsa-let-7d, hsa-let-7e, hsa-mir-1

Target Regulate RABIF hsa-mir-122

Target Regulate RABL2A hsa-mir-1
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Kategori Kiime miRNA Listesi

Target Regulate RABL2B hsa-mir-1

Target Regulate RAC1 hsa-mir-122

Target Regulate RACGAP1 hsa-mir-192

Target Regulate RAD23B hsa-mir-30a, hsa-mir-373

Target Regulate RAD51 hsa-mir-197

Target Regulate RAD51C hsa-mir-15a, hsa-mir-16

Target Regulate RAD52 hsa-mir-210, hsa-mir-373

Target Regulate RAD54L hsa-mir-146a

Target Regulate RAF1 hsa-mir-125b, hsa-mir-7

Target Regulate RAI hsa-mir-124

Target Regulate RAI14 hsa-mir-155

Target Regulate RAM2 hsa-mir-124

Target Regulate RAN hsa-mir-29a

Target Regulate RANBP3 hsa-mir-192

Target Regulate raptor hsa-mir-100, hsa-mir-99a

Target Regulate RARA hsa-mir-125a-5p

Target Regulate RARG hsa-mir-124, hsa-mir-182

Target Regulate RARS hsa-mir-16

Target Regulate RASA1 hsa-mir-145, hsa-mir-21, hsa-mir-335
Target Regulate RASD1 hsa-mir-375

Target Regulate RASGRP1 hsa-mir-21

Target Regulate RASSF5 hsa-mir-124

Target Regulate RAVER2 hsa-let-7a, hsa-mir-124, hsa-mir-99a, hsa-mir-99b
Target Regulate RB1 ggg:rplisr-a%?n?ﬁél;ga-mir-106b, hsa-mir-23b, hsa-mir-26a, hsa-mir-
Target Regulate RBL1 hsa-mir-17

Target Regulate RBL2 hsa-mir-192

Target Regulate RBM19 hsa-let-7b

Target Regulate RBM4 hsa-mir-197

Target Regulate RBM47 hsa-mir-1, hsa-mir-124

Target Regulate RBM8A hsa-mir-125b

Target Regulate RBMS1 hsa-mir-124, hsa-mir-30a

Target Regulate RBMXL1 hsa-mir-421

Target Regulate RCAN1 hsa-let-7b

Target Regulate RCN2 hsa-mir-155

Target Regulate RCOR1 hsa-mir-155

Target Regulate RDH10 hsa-let-7b, hsa-mir-124

Target Regulate RDX hsa-mir-31

Target Regulate RECK hsa-mir-15b, hsa-mir-16, hsa-mir-21, hsa-mir-372, hsa-mir-373
Target Regulate Reelin hsa-mir-128

Target Regulate RELA hsa-mir-124, hsa-mir-373

Target Regulate RELN hsa-mir-128

Target Regulate RERE hsa-mir-200b, hsa-mir-429

Target Regulate REST hsa-mir-21, hsa-mir-9

Target Regulate RET hsa-mir-31

Target Regulate RFFL hsa-mir-124

Target Regulate RFT1 hsa-mir-1, hsa-mir-16

Target Regulate RFX1 hsa-mir-197, hsa-mir-346

Target Regulate RGS3 hsa-mir-126

Target Regulate RHEB hsa-mir-155

Target Regulate RHOA hsa-mir-122, hsa-mir-133a, hsa-mir-155, hsa-mir-185, hsa-mir-31
Target Regulate RHOB hsa-let-7b, hsa-mir-21, hsa-mir-223
Target Regulate RHOC hsa-mir-138

Target Regulate RHOG hsa-let-7b, hsa-mir-124

Target Regulate RHOT1 hsa-mir-15a, hsa-mir-16
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Kategori Kiime miRNA Listesi

Target Regulate RICS hsa-mir-132

Target Regulate RIPK5 hsa-mir-122

Target Regulate RNASEL hsa-mir-15a, hsa-mir-16
Target Regulate RNF138 hsa-mir-1

Target Regulate RNF144A hsa-mir-125b

Target Regulate RNF149 hsa-mir-373

Target Regulate RNF159 hsa-mir-373

Target Regulate RNF213 hsa-mir-1

Target Regulate RNPEPL1 hsa-mir-124

Target Regulate ROBO1 hsa-mir-217

Target Regulate ROCK1 hsa-mir-146a, hsa-mir-584
Target Regulate ROCK2 hsa-mir-138

Target Regulate RP2 hsa-mir-21

Target Regulate RPIA hsa-let-7b, hsa-mir-373
Target Regulate RPL29 hsa-mir-125b

Target Regulate RPP38 hsa-let-7b

Target Regulate RPS6KA5 hsa-mir-148a

Target Regulate RPS7 hsa-mir-21

Target Regulate RQCD1 hsa-mir-30a

Target Regulate RRBP1 hsa-mir-1

Target Regulate RRM1 hsa-mir-192

Target Regulate RRM2 hsa-let-7b

Target Regulate RRP1B hsa-let-7b

Target Regulate RRP36 hsa-mir-30a

Target Regulate RRP8 hsa-let-7b

Target Regulate RTCD1 hsa-let-7a, hsa-let-7c
Target Regulate RTKN hsa-mir-145

Target Regulate RTN4 hsa-mir-16, hsa-mir-21
Target Regulate RUNX1 hsa-mir-106a, hsa-mir-17, hsa-mir-20a, hsa-mir-27a
Target Regulate RUNX1T1 hsa-mir-183

Target Regulate RUNX2 hsa-mir-135b, hsa-mir-155
Target Regulate RUNX3 hsa-mir-130b, hsa-mir-532-5p
Target Regulate RXRB hsa-mir-197, hsa-mir-346
Target Regulate RYK hsa-mir-124, hsa-mir-96
Target Regulate S100A9 hsa-mir-196a

Target Regulate S100B hsa-mir-29a, hsa-mir-29b
Target Regulate SAC3D1 hsa-mir-1

Target Regulate SACM1L hsa-mir-155

Target Regulate SAMD10 hsa-mir-125b

Target Regulate SATB1 hsa-mir-448

Target Regulate SCAMP1 hsa-mir-155

Target Regulate SCAMP3 hsa-let-7b

Target Regulate SCAP2 hsa-mir-15a, hsa-mir-16
Target Regulate SCC-112 hsa-mir-129-5p

Target Regulate SCYL1 hsa-let-7b

Target Regulate SDC4 hsa-mir-1

Target Regulate SDCBP hsa-mir-155

Target Regulate SDCBP2 hsa-mir-146a

Target Regulate SDF-1 hsa-mir-23a

Target Regulate SEC11A hsa-mir-124

Target Regulate SEC11C hsa-mir-30a

Target Regulate SEC23A hsa-mir-30a

Target Regulate SEC23IP hsa-mir-1

Target Regulate SEC24A hsa-mir-16
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Target Regulate SEC24D hsa-mir-605

Target Regulate SEC62 hsa-mir-30a

Target Regulate SEH1L hsa-mir-210

Target Regulate SEL1L hsa-mir-125b

Target Regulate SELE hsa-mir-31

Target Regulate SEMA4D hsa-mir-192

Target Regulate SENP8 hsa-mir-124

Target Regulate SEPT10 hsa-mir-192

Target Regulate SEPT2 hsa-mir-373

Target Regulate serbpl hsa-mir-103, hsa-mir-107, hsa-mir-26a
Target Regulate SERHL hsa-mir-346

Target Regulate SERP1 hsa-mir-1, hsa-mir-124, hsa-mir-98
Target Regulate SERPINB5 hsa-mir-1, hsa-mir-21
Target Regulate SERPINB6 hsa-mir-124

Target Regulate SERPINE2 hsa-mir-16

Target Regulate SERTAD2 hsa-mir-155, hsa-mir-210
Target Regulate SESN1 hsa-mir-21

Target Regulate SET hsa-mir-199b-5p

Target Regulate SET8 hsa-mir-502-5p

Target Regulate SETD4 hsa-mir-192, hsa-mir-346
Target Regulate SFPQ hsa-mir-141, hsa-mir-29b
Target Regulate SFRP2 hsa-mir-29a

Target Regulate SFRS9 hsa-mir-1

Target Regulate SFXN1 hsa-mir-1

Target Regulate SGK3 hsa-mir-21

Target Regulate SGPL1 hsa-mir-125b

Target Regulate SH2D4A hsa-mir-1

Target Regulate SH3BGRL3 hsa-mir-1

Target Regulate SH3BP4 hsa-mir-155

Target Regulate SHC1 hsa-mir-204

Target Regulate SHIP hsa-mir-155

Target Regulate SHIP2 hsa-mir-205

Target Regulate SHOC2 hsa-mir-16

Target Regulate SIGMAR1 hsa-let-7b, hsa-mir-205
Target Regulate SIP1 Zgg—mir—lﬂ, hsa-mir-200a, hsa-mir-200b, hsa-mir-205, hsa-mir-
Target Regulate SIRT1 hsa-mir-132, hsa-mir-216a, hsa-mir-217, hsa-mir-34a
Target Regulate SIX1 hsa-mir-185

Target Regulate SKAP2 hsa-mir-15a, hsa-mir-16
Target Regulate SKI hsa-mir-195

Target Regulate SLC11A2 hsa-let-7d

Target Regulate SLC12A2 hsa-mir-16

Target Regulate SLC12A4 hsa-mir-30a

Target Regulate SLC15A1 hsa-mir-92b

Target Regulate SLC15A4 hsa-mir-124

Target Regulate SLC16A1 hsa-mir-124

Target Regulate SLC16A10 hsa-mir-21

Target Regulate SLC16A3 hsa-mir-16

Target Regulate SLC16A9 hsa-mir-1

Target Regulate SLC17A5 hsa-mir-124

Target Regulate SLC1A4 hsa-let-7b

Target Regulate SLC20A1 hsa-let-7a, hsa-mir-98
Target Regulate SLC22A5 hsa-mir-124

Target Regulate SLC25A1 hsa-mir-1

Target Regulate SLC25A13 hsa-let-7b

227




Kategori Kiime miRNA Listesi

Target Regulate SLC25A22 hsa-mir-1, hsa-mir-16
Target Regulate SLC25A23 hsa-mir-373

Target Regulate SLC25A24 hsa-let-7b

Target Regulate SLC25A30 hsa-mir-1, hsa-mir-124
Target Regulate SLC25A32 hsa-let-7b

Target Regulate SLC25A40 hsa-mir-155

Target Regulate SLC30A1 hsa-mir-155

Target Regulate SLC30A7 hsa-mir-124

Target Regulate SLC35A1 hsa-mir-15a, hsa-mir-16
Target Regulate SLC35A4 hsa-mir-125b

Target Regulate SLC35B3 hsa-mir-15a, hsa-mir-16
Target Regulate SLC38A1 hsa-mir-16, hsa-mir-30a
Target Regulate SLC38A2 hsa-mir-30a

Target Regulate SLC38A5 hsa-mir-16

Target Regulate SLC39A10 hsa-mir-155

Target Regulate SLC44A1 hsa-mir-1

Target Regulate SLC45A3 hsa-mir-126, hsa-mir-138
Target Regulate SLC4A10 hsa-mir-30a

Target Regulate SLC4A7 hsa-mir-30a

Target Regulate SLC50A1 hsa-mir-124

Target Regulate SLC7A1 hsa-mir-122, hsa-mir-125b, hsa-mir-16
Target Regulate SLC7A11 hsa-mir-122, hsa-mir-30a
Target Regulate SLC7A5 hsa-mir-626, hsa-mir-7
Target Regulate SLC7A6 hsa-mir-125b

Target Regulate SLC9A3R2 hsa-mir-30a

Target Regulate SMAD1 hsa-mir-155, hsa-mir-26a
Target Regulate SMAD2 hsa-mir-155

Target Regulate SMAD4 Ezg:m:::Lllgé_h??;-?si;lrﬁﬁigh;:-mir-19a, hsa-mir-20a, hsa-mir-26a,
Target Regulate SMAD5 hsa-mir-124, hsa-mir-155
Target Regulate SMAD6 hsa-mir-520h

Target Regulate SMARCB1 hsa-mir-192

Target Regulate SMARCD2 hsa-mir-125b

Target Regulate SMC1A hsa-let-7e

Target Regulate SMC1L1 hsa-let-7e

Target Regulate SMCHD1 hsa-mir-210

Target Regulate SMO hsa-mir-125b, hsa-mir-324-5p, hsa-mir-326
Target Regulate SMOX hsa-let-7a, hsa-let-7d
Target Regulate SMYD3 hsa-mir-124

Target Regulate SNAI1 hsa-mir-204

Target Regulate SNAI2 hsa-mir-124, hsa-mir-204
Target Regulate SNAP23 hsa-let-7b

Target Regulate SNAP25 hsa-mir-146a

Target Regulate SNAP29 hsa-mir-155

Target Regulate SNAPIN hsa-mir-1

Target Regulate SNCA hsa-mir-153, hsa-mir-7
Target Regulate SNX1 hsa-mir-197

Target Regulate SNX6 hsa-mir-1

Target Regulate SOCS-1 hsa-mir-19a, hsa-mir-19b
Target Regulate SOCS-3 hsa-mir-203

Target Regulate SOCS1 hsa-mir-155, hsa-mir-19a, hsa-mir-19b
Target Regulate SOCS3 hsa-mir-203

Target Regulate SOCS4 hsa-mir-98

Target Regulate SOCS5 hsa-mir-21
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Target Regulate SOD1 hsa-mir-377

Target Regulate SOD2 hsa-mir-222, hsa-mir-377
Target Regulate SOX2 hsa-mir-126, hsa-mir-145
Target Regulate SOX4 hsa-mir-129-5p, hsa-mir-191, hsa-mir-204, hsa-mir-335
Target Regulate SOX5 hsa-mir-21

Target Regulate SOX6 hsa-mir-1, hsa-mir-499-5p
Target Regulate SOX9 hsa-let-7b

Target Regulate SP1 hsa-mir-124, hsa-mir-218, hsa-mir-27a, hsa-mir-29b
Target Regulate SP3 hsa-mir-27a

Target Regulate SP4 hsa-mir-27a

Target Regulate SP7 hsa-mir-135b

Target Regulate SPARC hsa-mir-192, hsa-mir-204, hsa-mir-29a, hsa-mir-29c
Target Regulate SPATS2L hsa-mir-21

Target Regulate SPC18 hsa-mir-124

Target Regulate SPCS3 hsa-let-7b

Target Regulate SPDEF hsa-mir-204, hsa-mir-510
Target Regulate SPI1 hsa-mir-155, hsa-mir-569
Target Regulate SPP1 hsa-mir-299-5p

Target Regulate SPPL3 hsa-mir-18a

Target Regulate SPRED1 hsa-mir-126

Target Regulate SPRR2C hsa-mir-196a

Target Regulate SPRY2 hsa-mir-21, hsa-mir-27a
Target Regulate SPRYD4 hsa-let-7b

Target Regulate SPTLC1 hsa-mir-16

Target Regulate SQSTM1 hsa-mir-16

Target Regulate SRF hsa-mir-122

Target Regulate SRPR hsa-mir-16

Target Regulate SRPRB hsa-mir-16

Target Regulate SRSF1 hsa-mir-7

Target Regulate SRSF10 hsa-mir-29c

Target Regulate SRSF2 hsa-mir-183, hsa-mir-34c-5p
Target Regulate SRSF9 hsa-mir-1

Target Regulate SRXN1 hsa-mir-1

Target Regulate SSFA2 hsa-mir-124

Target Regulate SSH3 hsa-mir-346

Target Regulate SSNA1 hsa-mir-1

Target Regulate SSR1 hsa-let-7b

Target Regulate ST14 hsa-mir-27b

Target Regulate ST18 hsa-mir-125b

Target Regulate STAM2 hsa-mir-218

Target Regulate STARD10 hsa-mir-661

Target Regulate STAT-1 hsa-mir-146a

Target Regulate STAT1 hsa-mir-145

Target Regulate STAT3 hsa-mir-125b, hsa-mir-20b
Target Regulate STAT5A hsa-mir-222

Target Regulate STK3 hsa-mir-141

Target Regulate STK4 hsa-mir-373

Target Regulate STMN1 hsa-mir-223, hsa-mir-30a
Target Regulate STOM hsa-mir-124

Target Regulate STRADB hsa-mir-26a

Target Regulate STRN hsa-mir-30a

Target Regulate STX10 hsa-mir-124

Target Regulate STX11 hsa-mir-373

Target Regulate STX7 hsa-mir-192, hsa-mir-30a

229




Kategori Kiime miRNA Listesi

Target Regulate SUCLG2 hsa-mir-124

Target Regulate SULT1A1 hsa-mir-631

Target Regulate SURF4 hsa-mir-124

Target Regulate SUZ12 hsa-mir-101

Target Regulate SWAP70 hsa-mir-124

Target Regulate SYNE1 hsa-mir-1

Target Regulate SYNE2 hsa-mir-155

Target Regulate SYNGR2 hsa-mir-124

Target Regulate SYPL hsa-mir-124

Target Regulate SYPL1 hsa-mir-124, hsa-mir-155, hsa-mir-30a

Target Regulate TAB2 hsa-let-7b, hsa-mir-155

Target Regulate TAC1 hsa-mir-130a, hsa-mir-206, hsa-mir-320a

Target Regulate TACSTD2 hsa-mir-155

Target Regulate TAF10 hsa-mir-491-5p

Target Regulate TAF4B hsa-mir-197

Target Regulate TAF9B hsa-let-7b

Target Regulate TAGLN2 hsa-mir-1, hsa-mir-133a

Target Regulate TARBP1 hsa-mir-124

Target Regulate TBC1D2 hsa-mir-373

Target Regulate TBCA hsa-mir-155

Target Regulate TBCB hsa-mir-30a

Target Regulate TBDN100 hsa-mir-124

Target Regulate TBK1 hsa-mir-221

Target Regulate TBP hsa-mir-146a

Target Regulate TBX19 hsa-mir-122

Target Regulate Tcll hsa-mir-181b, hsa-mir-29b

Target Regulate TCL1A hsa-mir-181b, hsa-mir-29b

Target Regulate TDG hsa-mir-29c

Target Regulate TDP1 hsa-mir-1

Target Regulate TEAD1 hsa-mir-124

Target Regulate TERF1 hsa-mir-346

Target Regulate TERT hsa-mir-138

Target Regulate TET1 hsa-mir-29a, hsa-mir-29b

Target Regulate TFAP4 hsa-mir-373

Target Regulate TFF1 hsa-let-7f

Target Regulate TFG hsa-mir-192

Target Regulate TFRC hsa-mir-200a, hsa-mir-22, hsa-mir-320a

Target Regulate TGF beta2 hsa-mir-141

Target Regulate TGFB1 hsa-mir-21

Target Regulate TGFB2 hsa-mir-141

Target Regulate TGFBI hsa-mir-21

Target Regulate TGFBR1 hsa-let-7c, hsa-mir-128, hsa-mir-204
hsa-mir-17, hsa-mir-18a, hsa-mir-19a, hsa-mir-19b, hsa-mir-204,

Target Regulate TGFBR2 hsa-mir-20a, hsa-mir-21, hsa-mir-26a, hsa-mir-590-5p, hsa-mir-
92a

Target Regulate TGFBR3 hsa-mir-21

Target Regulate TGIF1 hsa-mir-21

Target Regulate TGIF2 hsa-mir-148a

Target Regulate TH1L hsa-mir-1

Target Regulate THEM4 hsa-mir-30a

Target Regulate THG-1 hsa-mir-124

Target Regulate THRA hsa-mir-18a

Target Regulate THRB hsa-mir-204, hsa-mir-27a
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Target Regulate TIA1 hsa-mir-15a, hsa-mir-16
Target Regulate TIAM1 hsa-mir-21, hsa-mir-31
Target Regulate TICAM1 hsa-mir-221

Target Regulate TIMELESS hsa-mir-146a

Target Regulate TIMM8A hsa-mir-375

Target Regulate TIMP3 hsa-mir-1, hsa-mir-181b, hsa-mir-21
Target Regulate TIP120A hsa-mir-1

Target Regulate TIRAP hsa-mir-145

Target Regulate TIP1 hsa-mir-212

Target Regulate TIP2 hsa-mir-124

Target Regulate TLE4 hsa-mir-155

Target Regulate TLN1 hsa-mir-124

Target Regulate TLR-2 hsa-mir-105

Target Regulate TLR2 hsa-mir-105, hsa-mir-146a
Target Regulate TLR4 hsa-let-7i

Target Regulate TM4SF7 hsa-mir-1

Target Regulate TM6SF1 hsa-mir-155

Target Regulate TM9SF3 hsa-mir-21

Target Regulate TMBIM1 hsa-mir-124

Target Regulate TMC7 hsa-mir-191

Target Regulate TMCO1 hsa-mir-30a

Target Regulate TMED10 hsa-mir-30a

Target Regulate TMED2 hsa-mir-30a

Target Regulate TMED3 hsa-mir-30a

Target Regulate TMED7 hsa-mir-30a

Target Regulate TMEM109 hsa-mir-124, hsa-mir-16
Target Regulate TMEM14A hsa-mir-373

Target Regulate TMEM184B hsa-mir-15a

Target Regulate TMEM2 hsa-let-7b

Target Regulate TMEM41B hsa-mir-30a

Target Regulate TMEM43 hsa-mir-16

Target Regulate TMEM59 hsa-mir-30a

Target Regulate TMEM87A hsa-mir-30a

Target Regulate TMEM9B hsa-mir-373

Target Regulate TMOD3 hsa-mir-145

Target Regulate TMSL8 hsa-mir-146a

Target Regulate TMX1 hsa-mir-1

Target Regulate TNC hsa-mir-335

Target Regulate TNFAIP1 hsa-mir-373

Target Regulate TNFAIP2 hsa-mir-30a

Target Regulate TNFRSF10A hsa-mir-155

Target Regulate TNFRSF10B hsa-mir-30a

Target Regulate TNFRSF21 hsa-mir-124

Target Regulate TNFRSF6B hsa-mir-34a

Target Regulate TNFSF10 hsa-mir-221, hsa-mir-222
Target Regulate TNFSF11 hsa-mir-18a

Target Regulate TNFSF12 hsa-mir-17

Target Regulate TNFSF9 hsa-mir-16

Target Regulate TNPO1 hsa-mir-129-5p, hsa-mir-210
Target Regulate TNRC6A hsa-mir-30a

Target Regulate TNS4 hsa-mir-1

Target Regulate TOB2 hsa-mir-378

Target Regulate TOM1 hsa-mir-126

Target Regulate TOM1L1 hsa-mir-124
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Target Regulate TOMM34 hsa-mir-16

Target Regulate TOPK hsa-mir-373

Target Regulate TOPORS hsa-mir-21

Target Regulate TP53 rr:]sii-argidrzlhzssae?iﬁ%hls;-mir-125b, hsa-mir-1285, hsa-mir-25, hsa-
Target Regulate TP53BP2 hsa-mir-21

Target Regulate TP53111 hsa-mir-210

Target Regulate TP53INP1 rr:]siién;ir-IZSb, hsa-mir-129-5p, hsa-mir-130b, hsa-mir-155, hsa-
Target Regulate TP63 hsa-mir-203, hsa-mir-21, hsa-mir-92a
Target Regulate TP73 hsa-mir-193a-5p

Target Regulate TP73L hsa-mir-21

Target Regulate TPD52L.2 hsa-mir-122

Target Regulate TPI1 hsa-mir-15a, hsa-mir-16
Target Regulate TPM1 hsa-mir-1, hsa-mir-21

Target Regulate TPM2 hsa-mir-1

Target Regulate TPM3 hsa-mir-1, hsa-mir-16

Target Regulate TPM4 hsa-mir-1

Target Regulate TPPP3 hsa-mir-16

Target Regulate TRA1 hsa-mir-15a, hsa-mir-16
Target Regulate TRABD hsa-let-7b

Target Regulate TRAF6 hsa-mir-146a, hsa-mir-146b-5p
Target Regulate TRAM1 hsa-mir-155

Target Regulate TRAPPC3 hsa-mir-1

Target Regulate TRIB1 hsa-mir-122

Target Regulate TRIB3 hsa-mir-24

Target Regulate TRIM14 hsa-mir-146a

Target Regulate TRIM2 hsa-mir-1

Target Regulate TRIM29 hsa-mir-124

Target Regulate TRIM32 hsa-mir-155

Target Regulate TRIM71 hsa-let-7a, hsa-let-7c

Target Regulate TRIP11 hsa-mir-124

Target Regulate TRIP13 hsa-mir-155

Target Regulate trkC rr:]sii-?ngisr:1h23%_pnsii§mir-485-3p, hsa-mir-509-3p, hsa-mir-625, hsa-
Target Regulate TRMT1 hsa-let-7b

Target Regulate TRPS1 hsa-mir-302d, hsa-mir-372
Target Regulate TS hsa-mir-215

Target Regulate TSC22D3 hsa-mir-124, hsa-mir-182, hsa-mir-18a
Target Regulate TSC22D4 hsa-mir-124

Target Regulate TSG101 hsa-mir-17

Target Regulate TSHZ3 hsa-mir-155

Target Regulate TSKU hsa-mir-124

Target Regulate TSPAN15 hsa-mir-124

Target Regulate TSPAN3 hsa-mir-197

Target Regulate TSPAN4 hsa-mir-1

Target Regulate TSPANS8 hsa-mir-125b

Target Regulate TSPYL1 hsa-mir-197

Target Regulate TSPYL2 hsa-mir-15a

Target Regulate TSTA3 hsa-mir-346

Target Regulate TTC7A hsa-mir-124

Target Regulate TTC8 hsa-mir-373

Target Regulate TTC9C hsa-let-7b

Target Regulate TTP hsa-mir-29a
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Target Regulate TTYH3 hsa-mir-122

Target Regulate TUBB3 hsa-mir-200c

Target Regulate TUBB6 hsa-mir-124

Target Regulate TUSC2 hsa-let-7a, hsa-mir-197, hsa-mir-373, hsa-mir-93, hsa-mir-98
Target Regulate TWF1 hsa-mir-1, hsa-mir-126, hsa-mir-155, hsa-mir-30a
Target Regulate TWF2 hsa-mir-1, hsa-mir-126
Target Regulate TWIST2 hsa-mir-124

Target Regulate TXN2 hsa-mir-16

Target Regulate TXNDC12 hsa-mir-155

Target Regulate TXNIP hsa-mir-128, hsa-mir-373
Target Regulate TXNRD1 hsa-mir-155

Target Regulate TYMS hsa-let-7b

Target Regulate UAP1 hsa-mir-30a

Target Regulate UBAP1 hsa-mir-141

Target Regulate UBAP2 hsa-mir-122

Target Regulate Ubc9 hsa-mir-30c

Target Regulate UBE2F hsa-mir-335

Target Regulate UBE2I rrl]sii-sn&ié-lﬁb, hsa-mir-188-5p, hsa-mir-200c, hsa-mir-30c, hsa-
Target Regulate UBE2J1 hsa-mir-155

Target Regulate UBE2Q1 hsa-mir-338-3p

Target Regulate UBE2S hsa-mir-16

Target Regulate UBE2V1 hsa-mir-16

Target Regulate UBE4A hsa-mir-16

Target Regulate UBQLN1 hsa-mir-210

Target Regulate UBXN1 hsa-mir-373

Target Regulate UCP2 hsa-mir-15a

Target Regulate UGDH hsa-mir-15a, hsa-mir-16
Target Regulate UGP2 hsa-mir-15a, hsa-mir-16
Target Regulate UGT2B15 hsa-mir-125b

Target Regulate UGT2B17 hsa-mir-125b

Target Regulate UGT2B28 hsa-mir-125b

Target Regulate UGT8 hsa-let-7b

Target Regulate UHMK1 hsa-mir-124

Target Regulate UHRF1 hsa-let-7b, hsa-mir-1, hsa-mir-124, hsa-mir-146a
Target Regulate UHRF2 hsa-let-7a

Target Regulate ULK3 hsa-mir-125b

Target Regulate UMPS hsa-mir-197

Target Regulate UNC93B1 hsa-mir-1

Target Regulate uPA hsa-mir-193b, hsa-mir-23b
Target Regulate USF2 hsa-mir-10a

Target Regulate USO1 hsa-mir-197

Target Regulate USP12 hsa-mir-373

Target Regulate USP46 hsa-mir-145

Target Regulate USP48 hsa-mir-124

Target Regulate UST hsa-mir-1

Target Regulate UTP15 hsa-mir-16

Target Regulate VAMP2 hsa-mir-34a

Target Regulate VAMP3 hsa-mir-124, hsa-mir-155
Target Regulate VCAM-1 hsa-mir-126

Target Regulate VCAM1 hsa-mir-126, hsa-mir-200a
Target Regulate VCL hsa-mir-559, hsa-mir-661
Target Regulate VDR hsa-let-7a, hsa-mir-125b
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hsa-mir-140-5p, hsa-mir-147, hsa-mir-15a, hsa-mir-16, hsa-mir-

Target Regulate VEGF 17, hsa-mir-205, hsa-mir-34a, hsa-mir-372, hsa-mir-504, hsa-mir-
5209, hsa-mir-520h

Target Regulate VEGF-A hsa-mir-126
hsa-mir-106a, hsa-mir-106b, hsa-mir-107, hsa-mir-125a-5p, hsa-
mir-126, hsa-mir-134, hsa-mir-140-5p, hsa-mir-147, hsa-mir-150,
hsa-mir-15a, hsa-mir-15b, hsa-mir-16, hsa-mir-17, hsa-mir-195,

Target Regulate VEGFA hsa-mir-205, hsa-mir-20a, hsa-mir-20b, hsa-mir-29b, hsa-mir-
302d, hsa-mir-330-3p, hsa-mir-34a, hsa-mir-34b, hsa-mir-361-5p,
hsa-mir-372, hsa-mir-373, hsa-mir-378, hsa-mir-383, hsa-mir-504,
hsa-mir-520g, hsa-mir-520h, hsa-mir-93

Target Regulate VEZF1 hsa-mir-155

Target Regulate VHL hsa-mir-92-1

Target Regulate vil2 hsa-mir-183

Target Regulate VIM hsa-let-7f, hsa-mir-124, hsa-mir-17

Target Regulate VOPP1 hsa-mir-218

Target Regulate VPS26 hsa-mir-373

Target Regulate VPS26A hsa-mir-373

Target Regulate VPS37C hsa-mir-124

Target Regulate VPS39 hsa-let-7b

Target Regulate VPS45 hsa-mir-15a, hsa-mir-16

Target Regulate VPS45A hsa-mir-15a, hsa-mir-16

Target Regulate VSNL1 hsa-mir-181b

Target Regulate VTI1B hsa-mir-16

Target Regulate VWCE hsa-mir-146a

Target Regulate WASF3 hsa-mir-200a, hsa-mir-200b, hsa-mir-429

Target Regulate WASPIP hsa-mir-15a, hsa-mir-16

Target Regulate WAVE3 hsa-mir-200b

Target Regulate WDFY1 hsa-mir-1, hsa-mir-155

Target Regulate WDR11 hsa-mir-1

Target Regulate WDR37 Zgg-mir-lﬂ, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-

Target Regulate WDR44 hsa-mir-192

Target Regulate WDR6 hsa-mir-197

Target Regulate WDR82 hsa-mir-30a

Target Regulate WEE1 hsa-mir-195, hsa-mir-424, hsa-mir-503

Target Regulate WFS1 hsa-mir-21

Target Regulate WIBG hsa-mir-21

Target Regulate WIPF1 hsa-mir-15a, hsa-mir-16

Target Regulate WISP2 hsa-mir-449a

Target Regulate WNK1 hsa-mir-192, hsa-mir-215

Target Regulate WNK4 hsa-mir-296-5p

Target Regulate WNT1 hsa-let-7e, hsa-mir-21, hsa-mir-34a

Target Regulate WNT3A hsa-mir-15a, hsa-mir-16

Target Regulate WNT5A hsa-mir-30a

Target Regulate WNT9B hsa-mir-324-3p

Target Regulate WT1 hsa-mir-15a, hsa-mir-16, hsa-mir-212

Target Regulate XBP-1 hsa-mir-127-3p

Target Regulate XBP1 hsa-mir-127-3p

Target Regulate XIST hsa-mir-210

Target Regulate XPA hsa-mir-192, hsa-mir-210, hsa-mir-373

Target Regulate XPNPEP3 hsa-mir-1

Target Regulate XPO6 hsa-mir-1, hsa-mir-122

Target Regulate YAP hsa-mir-375

Target Regulate YAP1 hsa-let-7b, hsa-mir-630

Target Regulate YES1 hsa-mir-145, hsa-mir-17, hsa-mir-519a

Target Regulate YIF1B hsa-mir-16

234




Kategori Kiime miRNA Listesi
Target Regulate YWHAQ hsa-mir-1
Target Regulate YWHAZ hsa-mir-375
Target Regulate YY1 hsa-mir-31, hsa-mir-34a
Target Regulate YY1AP1 hsa-mir-375
Target Regulate ZBED3 hsa-mir-124
Target Regulate ZBTB10 hsa-mir-27a
Target Regulate ZCCHC24 hsa-mir-124
hsa-mir-141, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
Target Regulate ZEB1 205, hsa-mir-429
hsa-mir-141, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
Target Regulate ZEB2 205, hsa-mir-429
Target Regulate ZFHX1B hsa-mir-141, hsa-mir-200c
Target Regulate ZFP36L1 hsa-let-7a, hsa-mir-98
Target Regulate ZFP36L2 hsa-mir-124
Target Regulate ZFP91 hsa-mir-129-5p
Target Regulate ZFPM2 Zzg-mlr-ml, hsa-mir-200a, hsa-mir-200b, hsa-mir-200c, hsa-mir-
Target Regulate ZHX1 hsa-mir-373
Target Regulate ZIC3 hsa-mir-155
Target Regulate ZMPSTE24 hsa-mir-98
Target Regulate ZNF175 hsa-mir-197
Target Regulate ZNF208 hsa-mir-197
Target Regulate ZNF226 hsa-mir-373
Target Regulate ZNF236 hsa-mir-155
Target Regulate ZNF238 hsa-mir-338-3p
Target Regulate ZNF264 hsa-mir-1
Target Regulate ZNF302 hsa-mir-197
Target Regulate ZNF384 hsa-mir-1, hsa-mir-16
Target Regulate ZNF559 hsa-mir-15a, hsa-mir-16
Target Regulate ZNF622 hsa-mir-16
Target Regulate ZNF652 hsa-mir-155
Target Regulate ZNF763 hsa-mir-181a
Target Regulate ZNFX1 hsa-mir-17
Target Regulate ZO-1 hsa-mir-212
) - hsa-mir-134, hsa-mir-369, hsa-mir-370, hsa-mir-409, hsa-mir-485,
TissueSpecific | Adrenal .
hsa-mir-494
hsa-mir-124a, hsa-mir-124b, hsa-mir-128a, hsa-mir-128b, hsa-
TissueSpecific | Brain mir-129, hsa-mir-137, hsa-mir-153, hsa-mir-219, hsa-mir-323,
hsa-mir-330, hsa-mir-346, hsa-mir-383, hsa-mir-433, hsa-mir-9
) . hsa-mir-1, hsa-mir-133, hsa-mir-198, hsa-mir-206, hsa-mir-302a,
TissueSpecific | Heart&Muscle hsa-mir-302b, hsa-mir-302c, hsa-mir-302d, hsa-mir-367
TissueSpecific | Pancreas hsa-mir-216, hsa-mir-217
hsa-mir-154, hsa-mir-184, hsa-mir-369, hsa-mir-371, hsa-mir-372,
hsa-mir-373, hsa-mir-376a, hsa-mir-450, hsa-mir-452, hsa-mir-
489, hsa-mir-493, hsa-mir-495, hsa-mir-503, hsa-mir-512, hsa-
mir-515, hsa-mir-516, hsa-mir-517a, hsa-mir-517b, hsa-mir-517c,
TissueSpecific | Placenta hsa-mir-518a, hsa-mir-518b, hsa-mir-518¢, hsa-mir-518d, hsa-

P mir-518e, hsa-mir-518f, hsa-mir-519b, hsa-mir-519c, hsa-mir-
519d, hsa-mir-519e, hsa-mir-520a, hsa-mir-520b, hsa-mir-520c,
hsa-mir-520d, hsa-mir-520e, hsa-mir-520f, hsa-mir-520g, hsa-mir-
520h, hsa-mir-521, hsa-mir-522, hsa-mir-523, hsa-mir-524, hsa-
mir-525, hsa-mir-526a, hsa-mir-526b

) - . hsa-mir-202, hsa-mir-34c, hsa-mir-449, hsa-mir-506, hsa-mir-507,
TissueSpecific | Testicle

hsa-mir-508, hsa-mir-509, hsa-mir-510, hsa-mir-513, hsa-mir-514
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