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Abstract

This doctoral dissertation is paof the research areas of Bioinformatics and Big Data
Analysis with Machine Learning. The primary goal is to develop computer models capable
of extracting useful information fro the processing of biological data, which will lead to
the expansion of knowtlge on open biological issues. The research focuses on two
biological objectives, the functional characterization of small open reading frames (SORFs)

and the regulation of cagy and norcoding gene expression.

Recently, an increasing variety of peptiddédess than 100 codons have been identified in
various organisms, from bacteria to humans, which act as regulators of many critical
processes such as metabolism, growth, alhdeath. In addition to the sequences encoding
large proteins, there are masgnall open reading frames that are processed by the cell

translation mechanism to produce small peptides.

Small peptide chains are usually not recorded in proteomic annotasi@he to their small
size they are considered to occur randomly and faitheese high scores on functionality

indicators such as conservation.

The open issue of the possibility that small open reading frames encoding peptides, was
approached in the pgent dissertation with the development e§ORF, a machine learning
Frameworkthat integrates statistical nucleotide context and motif information around the
start codon to find exact solutions of coding SORFs. The algorithm scores for coding identity
directly similar to established protein coding ORFs by only requiring the unugerly
genomic sequence, without incorporating parameters like conservation that in the case of

sORFs may increase dispersion of scores.

The next biological issue in this disseitatis the characterization of promoters of coding
and norcoding RNAs. CAGE mtocol has emerged as a highly efficient experimental
technique in identifying transcription start sites and consequently promoters. Despite its
increasing popularity as an expeental promoter recognition protocol, CAGE
specialization in identifying trescription initiation events in the genome has several
limitations. There is strong evidence that in addition to promoter regions, CAGE recognizes
capping sites along various kitons of transcribed loci such as different splicing products,
isoforms and apped molecules that can be summed up as transcriptional noise. As a result,

only a subset of the CAGE&nriched regions was found to overlap with the surrounding area



of annotatd TSS. This is a major obstacle in studies aimed to integrate regulatomysregio

into the framework of biological pathways.

Aiming to distinguish the actual transcription events we developed ABARGE, a high
resolution algorithmic framework that use altitevel Machine Learning model. It utilizes
structural features of the DNA geence, POL Il binding motifs and gene expression for
scoring at each CAGE peak. In addition to the machine learning model, a multifaceted
evaluation framework based on both expental data and computational methods was
developed. Comparison with corresyging CAGE data processing algorithms for TSS

identification in all individual evaluations showed quality of the ADABAGE results.

The ADAPT CAGE algorithm was then appliedaanultitude of samples from cell lines,
primary cells and tissues to identiiRNA promoters. The identification of miRNA
promoters is a fundamental effort to understand and characterize the underlying mechanisms
of both physiological and pathologicalratitions. Detailed annotation of transcription start
sites-TSS and consequéyipromoters, combined with experimentally and computationally
identified transcription factor binding sites for each sample, entered a repository of miRNAs
regulation data. Theepository is called miRGen v4 and is publicly available to the scientific

community.

The DisTSS algorithm was a continuation of the research in the field of detecting real TSS
events from CAGE signals. In this effort signal processing techniques webeneahwith
Machine Learning. Features from the spatial and frequency domeerewteacted from the
CAGE peaks and trained a machine learning system to separate transcription initiation
events from noise. The significance of each feature was assessau\atitbse with high
prognostic capability were retained.

The development of liable algorithms and repositories in the present dissertation could
play a fundamental role in revealing biological conclusions by pushing the horizon of

scientific knowledge ean further.
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1.2.4 CAGE
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U UaUgdUj 1t 363 UURNAIU jépiegdldl d 3 eU0Ussce Ul
DNAUGUy ehees3UUdg Ud usUlusoaUlg@ddsepec yonlgy 40
(U3 Ua Uy 6 i dDNAUUUo Qaditgitery U3z cPCRgB)a. ¢y ocd, 69
UsUosit Usd "6g “~Jeei \WBasc dd@gs dsslaxrddei g
LU0 30 "je0lUseyslGUU0a Ue €UUUoy Ulisah ~}aic
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Fece2dlK sGoah did ~jrUseahoeacsg Uzldiwodd s jeeBmeel
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13 j3Uo3t143490d aUsUesgy) obodim €90y L

UsYosryvidd.

13.1 Us3U0Useafhd TLilosaUd oaUs UsesscUY¥Y

~ [}

B 0UsU0Useahd FiilssaUd U eUUaUaUUs UK Usd
oarvlUsoeae 696i3 Usd Uesszaeszsoayd UsglaoaulN&A U~rs
] U Us adenjne-(A) , i g Hagtosine C) , i 6 ggUaninesG] , ( dlesa 3 d

(thymineT) e6j oU3t1363U0Us GU U;syYuUd Uy djt3aes U0
UsUstGUesseclUa GU y3U Uessze3zi (FeeeU 25).

Fce250U0U3 0UUsoafhd TiLlUsoaUd. ojvdifsl they 506y 3° }uedde slssg }3906 i63:
"eglUUUG) Yesasddey GU( WavyUU); soe physwrgbYliU). (HYdoe

gU j9belL elUUU "e6g U eUUasi 3 Ud ¢ ;} U
ceoasadmRMAgoUbYee3UUd UU orviipeBe® 00 Urds gaa



UesszeayU GgadyUessz Uligu. UdmUa B e 203Uszatbleses f U seq Clios
segoaleUslars U3s3UsiUgBBUsiUUUs3 08y ¥3dse sUcwss
oarlUosoh3oscgAUg)3 UpBa dUU oviisofAATAGTOA)) clBadle i
‘adj)eideyei3 UU jysosbelGLeUUU o209U Uds y¥s3Uy 3(q
Usadodisadg 3Uss3cia3 U ' h y3U ovlioehfasgse Ypab
arvliosoassaya oUs UU) ¢ UUa s 6 ge3s el gyesadldlddYi o 2 d) U c
| 3 YoBd@penReadingFrames-ORF§ ( EceeU 26). FKFgebUUsa¥Y.
UsYosviddd eU ceocggezemoyYfddyds Us §a 30 0U3a560

(smallopenreadingframes- SORF

. Amino acids
open reading frame

lMet Thr Asp GIn Pro GIn Aa Glu Leu Aa Phe Thr Tyr Asp Ala Pro IStOP
mRNA

“*M—“AAM
AUGACGGAUCAGCCGCAAGCGGAAUUGGCGUUUACGUACGAUGCGCCG [|UAA

Codon

Sense strand (Coding strand)
ATGACGGATCAG GCAAGCGGAATTGGCGTTTACGTACGATGCG G  [TAA

PNA: 0 T 0 1LV 5030 € 190070 00 ¢ 0 n § ol © 50 e £a i 11
TACTG TAGTCGGCGTTCG TTAACCGCAAATGCATGCTACGCGG ATT

Antisense strand (Non-coding strand)

Fce26U | 3690 UfQYdpfliivtioe Ugemmdoys d

13. 2 do9easo90e GdeUGaU Ux¥xs zs9s8) 13 Us

isaU "6aaY 63 hHh3asU, g UidgsU o9sU Uds evilsas’
“"a2Ual@sU UsyYoszrvldd e Uo Y eesumo cegafo cegsda } HBHE | d @ o
6PUbdy ases3UUs vd ed aUsUsgj)osa¥Y. 2O "3 R
UgaUsheUsd "~eoesaal "~ U Ub@imyay eds ceseawsd b
jJoUsslecid, U f b Wadeeandvinderpealf2007¥Dohg etal.g g d
2013)(Kastenmayer2006)(Kondo et al., 2007)(Galindoet al., 2007)(Hashimotoet al.,
2001)(Leeetal., 2015)(Paulietal., 2014)(Chahut-Delalandeet al., 2014)(Magny et al.,

2013) (Tonkin and Rosenthal 2015)(Andrewsand Rothnagel 2014) Bs ¢ Uagy UUJ
he O UausU ~; sORFssfletys Ux g fde UsUsoesa Jgdes
UoaUtsoaUlstl 3, h (Dogyetal, 2013 Jliddetnla20653 hd Us tasoagUUS
(Yostenetal., 2016) d U3 @ 0 8 &6 2 9 a(Bchwabejall 2003) @Mard) et &l.q

1996) d U s(Konhdd gtalg2007), (Paulietal., 2014)a Us 8 oagUUU} 998 f ¢

(Hashimotoetal., 2001) z99} Y UsgsascUY sORFAxald®AAs) Udvz el
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https://paperpile.com/c/cb6zYQ/gC3a
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https://paperpile.com/c/cb6zYQ/iB3c
https://paperpile.com/c/cb6zYQ/glQP
https://paperpile.com/c/cb6zYQ/wiJc
https://paperpile.com/c/cb6zYQ/wiJc
https://paperpile.com/c/cb6zYQ/wiJc
https://paperpile.com/c/cb6zYQ/KiL5
https://paperpile.com/c/cb6zYQ/KiL5
https://paperpile.com/c/cb6zYQ/KiL5
https://paperpile.com/c/cb6zYQ/kvnP
https://paperpile.com/c/cb6zYQ/kvnP
https://paperpile.com/c/cb6zYQ/kvnP
https://paperpile.com/c/cb6zYQ/CsOw
https://paperpile.com/c/cb6zYQ/CsOw
https://paperpile.com/c/cb6zYQ/CsOw
https://paperpile.com/c/cb6zYQ/2M6C
https://paperpile.com/c/cb6zYQ/2M6C
https://paperpile.com/c/cb6zYQ/2M6C
https://paperpile.com/c/cb6zYQ/2M6C
https://paperpile.com/c/cb6zYQ/q8Rj
https://paperpile.com/c/cb6zYQ/q8Rj
https://paperpile.com/c/cb6zYQ/q8Rj
https://paperpile.com/c/cb6zYQ/HB5i
https://paperpile.com/c/cb6zYQ/HB5i
https://paperpile.com/c/cb6zYQ/HB5i
https://paperpile.com/c/cb6zYQ/sc46
https://paperpile.com/c/cb6zYQ/sc46
https://paperpile.com/c/cb6zYQ/sc46

Ugyyrd UsUulieeysU U hRaU UU o963sts1eU0U,
dceasUulceciggneometatend gy ®» Udt d afoyr Usg e£90)a6i |
hUs UGgefhblWab@gadUB U eUgoc¥segs 30U “~U0UUiceag:
aUsUsg} 090hUdUUGd f ¥vd ocerdervatithy(lddolkakiset &, d 0 ¢
2011). s tORFeywyg @phdylbg UGWo1eUGB U} che U3z U U f
9635 UsUoydige dlgddwdeysrs ed & UUUMRNALS € ¥ 3
' 9 UWTRsR IhcRNAsa UndRNA (AndrewsandRothnagel2014)(CousoandPatraquim

2017)

] 3 aUs aUUYSORFY®UEs a2fjedyUUi ega Ues3zs aUoheUsa
( tfanslationanois® ) , GU “~eaeayd eUayUUd GgacecUUaiUds
jgdeg® Ud Udi@U YésssritRiraber GebetsbergeandPolacek 2014)

FUds Usac3UgB@RFrdagdag0saalUs UUUgUUa U aldd,
UsYagldd ) e RBO-peg@nsing drodfidbta20@9)e Us 65 06 UUs ¢
eU Uds ¢y doRFe UBLOIE(Baziyidtal., 2014) (Olexiouk et al., 2016)
,(Olexiouk Van Criekinge and Menschaert 2018) s Ud 1 d o Us d eydeuas
GUGe UUGg G o 6 masspectrostopy(Stavoffetal., 2012)

FU €90 " ;60 YdUsU uUsoRFSBaoYUaBs hogUadgodwad
"0  Uslars ¥ GG(Q3 idesasgy) oddUa idehtsU U
www.sorfsorg (Olexiouk et al., 2016)(Olexiouk Van Criekingeand Menschaert2018)

GUteeysU U Uds 6 e6alU ) dioses 8oeddoals Us

14 J3Uo313490d g 6a93dUiL 3 avlisal z

Bs g 8oea93dUyd U cONA&aicaiod W) e cylp belgd g Ui s o
9635 U0awsUlwge UUasegs ) ¥UBre scalhU (gnipidaide G U (
Kadonaga 2003) Fgsedyd Uy UaUdyaeeslUUs U 0Ggco
i sul0iddd jgdestUsat 3 “"UjpUohRsUx¥s, oaxvilisas a:
dyddd UsoamgUaUdlag.d ¢ Uz Uosziysid Urs g 8o
dUeUasit0U0d "3 hbadeU GUds Ui 0Gd 3yr3s 296309l
27639loslUosed yolyUldd. EU tes¥Yley Ud aUUdoasy al
bogoysUlGddoeoéypPBalszd &ye3 Uglhoeasaal w83 U
"Up YU Us omRMA, GdUUL j sed ey Ge GUxgEUY  ®iajUs a6l ga

o

Ue slasUs Uds UsacsUgld "~ adjyjelieysts o2sU U
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https://paperpile.com/c/cb6zYQ/o01e
https://paperpile.com/c/cb6zYQ/o01e
https://paperpile.com/c/cb6zYQ/A3ac
https://paperpile.com/c/cb6zYQ/z99J
https://paperpile.com/c/cb6zYQ/lLmi
https://paperpile.com/c/cb6zYQ/lLmi
https://paperpile.com/c/cb6zYQ/lLmi
https://paperpile.com/c/cb6zYQ/31c9
https://paperpile.com/c/cb6zYQ/31c9
https://paperpile.com/c/cb6zYQ/31c9
https://paperpile.com/c/cb6zYQ/4gkB
https://paperpile.com/c/cb6zYQ/31c9
https://paperpile.com/c/cb6zYQ/31c9
https://paperpile.com/c/cb6zYQ/31c9
https://paperpile.com/c/cb6zYQ/4gkB
https://paperpile.com/c/cb6zYQ/4GfI
https://paperpile.com/c/cb6zYQ/4GfI

Usi Usg Urs jgdesgilU¥8seiay ddndaakdds s UUUI
U a 0uU yailGyUGdd Uesgd.

¢ UsUos3t1y)90d giRWABG qUawsdeldrstisUlGe) UUsoatl 3 o
"3 UoelUUB @6oeddeal aUgsU0&Pei a8UUEHGEPDsbHeo®
aU0UU3shdid oaUdiees3UvyaUjglasbdlaxe Us v3 emiRNA3 s (et
UhGeliglUoadasgosoayd hHlie aUs GUsd "~ Udeasosoayd

1.4.1 microRNAs

¢ UnicroRNAs(miRNAs) , U e UUaci 3 €alU U¥ad cBNAzWisal
ceeasdd 20 yrd 24 36goeoalsUdWapPpUiieeh; daaddag:
yoly Utd, UesadaU sl 1 30U0Ud U Usitsoay TRy U} 5@
Uys eU0UUoy ¥YlG¥ys, “~jealUet30U0d UaUU Uds o000
gy 1 0d Gaey ¥ ~ Uy o bep(Feg GenbaaimaitdAmbro§) 8993)Ue 1993 Us
Us fHs3ee¥Y Uesgd Ul Us dd @ds FéinpaurhddAmbdgs 4993y Uy U
(LeeandAmbros 2001)(Bartel 2004) | " URUU 8 Uy sdenfiRNA Uv 3
yeUs UgaddUa GdeUsUsa¥ (EFEeceeU 38YUU;gyaeLgss
aUsUsgy) o9t 3 " M)y Eheghgefal) 20290 W'sfh Us 3 ~ @ gGhéhetalJd s UG
2010)UaaY Ue oayoe3UUs aUs U GUs; ¥y "~ Ude&UsUs
vd o6bapBiUUaUssaYdehpoBo®adwlWs & , ozl Uy albc
Us Y Ugsd (Chergtalf)200pMgngetal., 2013;Perdasetal., 2016)

OU0¥) Ua UUmRNAY®e dJ3U } gde o O g eoffl G A)aNg 360 4)lha Ube |
2763s9lar3 ~@8g o7l 4Malahnaand Rizzino 2000 Ugs0dUi J ¢ d
boecasgoosoal 3 UsUlsalUless " efs UBYayd BbdbblkU
0deU3UsahUdUU UddgcdBBUOzhadadddg gUxBayocaegs U
aUs Us g ymRaNAI U~ 3
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https://paperpile.com/c/cb6zYQ/0Uma
https://paperpile.com/c/cb6zYQ/0Uma
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https://paperpile.com/c/cb6zYQ/P6QU
https://paperpile.com/c/cb6zYQ/P6QU
https://paperpile.com/c/cb6zYQ/P6QU+2sLN+zIkT
https://paperpile.com/c/cb6zYQ/P6QU+2sLN+zIkT
https://paperpile.com/c/cb6zYQ/P6QU+2sLN+zIkT
https://paperpile.com/c/cb6zYQ/P6QU+2sLN+zIkT
https://paperpile.com/c/cb6zYQ/P6QU+2sLN+zIkT
https://paperpile.com/c/cb6zYQ/P6QU+2sLN+zIkT
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miRNA count

- = = = = = =
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9/2008
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9/2009

Fce27U Yaedas gniRNAesleUwse ¥ ) demiBaseRz2@Uds3 (¢e CGeoeelU lde
29 U00vgaUdg Udd "~ UjyeiUd usUUysbed)

boeoy3Uidd Ux3s mi RNA

ZFUU ddeaUGUsayY mRNA] pods e UssUalUs aU uUie GUY
agUUU; " aU0Gec U. mBNA e OWU G rfiB)0Ws GUds priparyle o Us
pri-miRNA) U  Uds3 ~ & BNApdlymatasel, Pélll) (Cai, HagedorrandCullen, 2004)

Uzt UevYeasaUU U § RBNAspolymeraselt URoMIdk @Borchekt # ani¢r and

Davidson 2006) ¢U es0yY U UnWRNAUP®Y Dogt)88g3 U ' f oa:
"Uys66yd o963slU0ar3 ~egHeetn)saodanyUsweilt) gj H8ews Od
sUoesstisUsfh iyae. EUds "3 1tUd " Uya UxGd ¢ 6}
UUOUojy YliesUUs egUpga U Us ovilissc 6odlthikbAs3 a3 al
gdetleasall0fh Uz UsyYy UdmiRNAsy esge sa diizeac ¢dlbaei 3 UUs
Ujyseeyd aslidoesi3aUUs U U3sUs¥Y; UdqUegnRNA @® 93 ([
arlisoecs 68968i30Us GU o63Ussyd o635 iasywpglibaadlydss
e U Ya(leeetal., 2002).

™ Cc

~ S

¢ bosgoymiRNJUWxBs es5UsUdeblUéabddUf cesld 8430 Uz L 3
e U000 ymRNABoa UUa363UUs U ' f eUysayd UsaUUs3UYuUd
by&UDpshaidd Ggs Uy o UG aU DeARB (DiGeorgesyndrdthettuaatiregion of
gene8, DGCRB) Udepsthy e Gi ¢ o el eladg éhl et 6lg 2004)
(Landthaler Yalcin andTusch| 2004)Ue @ ~ 8 a ¢ U 3elBoy3live; aecallisc eligirpine g j o ¥y
structur@ ~6g Us a136g3 UU " jJyUeoUse dUGBWH) Wed ULG]
eatcee GUU 36aUs 56-dy®pdg dezeliRit®de Udsd®weg gd
s3egoaleUsitars o UsmiRNAgpeeMatutbpré&miRNA)Y Hylis cee ;6 (X@@5)H
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(Agarwaletal., 2015)4 g 3 U} o2 Y6 U U Us RanGTPUaU " W q 1 3 GmhiRMA®RU el ¥ 3
agUUU, h o URBNYU DiceAlp)U dUes mMiIRNALy e 0U0d U Us ¢£a
"} h Uy @anetgl, 2009y 3 U Uasarsae & ULRyd jslbiaddshbarcaetgld 19
2011) | 3 oaUs @5 Uie oaal385 ¢ afHahaon2003) UdgU= do g
y3U ootmRNAUOG 5 guaddsiram) do Us d U U’ e chikeA/(tdiuse Us o
MIRNA).

Q
PP o R__s

T Meraypaer

pri miRNA
(TTpwWTOYEVEG)
DRrg,
| Dicer
5 3 Exportin 5 ‘r
pre miRNA A
(Tp6BpopI0)
Nupnva
piivag ’ ' Ty
KuttapomAaopua wpipo MIRNA RISC
=1 11 emmAoyn KAwvou
| 1Tl AAAAA 20,00 om0 e

ORF
KataoToAr HETaypagng

Zce28U o emigNAU(G@e Widseesealg y oedda U o0sU Usd UszYooaUd

s Us Ue gw3d ad RINAs

g UmMRNA dUvj ei 30Us bUGssaea JgdestUyd UnRNA 206351
UslvyeUUrvey3U GUe 'RISCBUntisghoéiz &goacdy HUg U U
"3 RGU0Gd &g xe 0Ye o e mRNAgesagmtidrel®meritsMRE) Ue g go 6 3 s U
GUhce@UaygsUGe U Uxs Uie UsgaasgdgBrenneeketal, 0e5) 3 U Uo
"Uoe UGgoolUoa)osey8UcUi g Ucids s c@le hh e Useddregiod) s e G e
(Bartel 2009)a 6 3 UY G Uc UyniblAo 0B gUk3 Wesxglgee “~jJ haualad
ZFUWRNAG S Ugmyd Gis3sulGdd Gg3e dFRJUeUBUGRI ) adlielsOWU o U (&
mRNA (Friedmaretal.,2008)U3 aUs GU Uj s O8¥d o 0&¥AU dreRNg ed)s o U
¢ U UBR6(Hafneretal,, 2010) B bUdehd UUsyoavYleUUsd Udgd U
Gge od) re UUs omRNAUb=s BBjglleallasc Us oaUdey staUsafh | f:
i s3ul0ddd. jJ3 oaUs d a2UU0UGUsae Udd yoalyjyUGdd Urs
mRNA, 8% g Ulldy UaUUs Us @GUsshmRNABe Ydigbls¥ugéadaday
U yaUUGd Udd Gge oad) reUUsafhUqUUYg Uxs Uesesaasgds
(Pasquinelli2010) YomRNAg jelalU U e UUagi 3 imiRNAseelysd Usellh Callies
y 3MRNAe "6} Ua 30U GUe aliRNAUBee JU h3 5B Y
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https://paperpile.com/c/cb6zYQ/ZEOR
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https://paperpile.com/c/cb6zYQ/6lV1
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https://paperpile.com/c/cb6zYQ/cacV
https://paperpile.com/c/cb6zYQ/ii0l
https://paperpile.com/c/cb6zYQ/ii0l
https://paperpile.com/c/cb6zYQ/ii0l
https://paperpile.com/c/cb6zYQ/X2Wi
https://paperpile.com/c/cb6zYQ/X2Wi
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miRNA

A

mRNA

Zc e20WMRNAG Ufh 6 eiRNA Y 30miRMAe “ 6y Ua 3 U | mRNAasUmRNAG-© d 6 d
e ey Ua 3U U &UemBNMA (PecBceasaldesasgPag ddole il
tsUU) sbed)

At deoald yoaldiyUGdd U¥3 mi RNA 2839Ua¥3.

¢ yol() UhiBNAUgadeasgUOUUs GU “"eoaaU ayY U a 0UUU
U a dJduwagldy iiRNASY¥e ) Ua 3 U Uy e 6 (o3l ayWdie; Wi o
arvlUsoac 6oddhws 2l tosigdheliz e U3z Uzyy; 0qUU. Y0} a”
mRNA Gge U} salUebUsseys¥s toUoe3slsUal 3 Ua
Us tUeoe3slsUasl istragebia iitwsicd aniRNA, s Udy Us g 3 Us Us Y
g 6 o s(Marditgetal, 2013) G Uesgd 6 sasgdaldeadey zddgdog
“Uy Yoe3 BUdy 3olgpadUdidd € OUUGeld.0 Ubls di Galgd
g 6093dUis oaUs “~Wddys¥Ys cegl U UbpaniRNAsag sU & d 30
igloaseasgosoae o UU Y(addevindtal.p2011:Danhiarmitet dil, 2017)

ZUO ey0l0Uo) Ullsafh U a UVie, U;e 68 eoedabeeg GUq
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ey dhUqUU oaUs DysORRIBoxi 000G OU®g 89 oaUs 0, 82,

window size| ML model| pos |negative | threshold | AllinPos | AlinNEg [ TP FP TN FN precision | sensilivity | accuracy | specificity | 1-specificity | fpr tpr

54| CC+TIS |10000| 10000 0.5 10000 10000| 8186 1014 8986 1814 0.89 0.82 0.86 0.90 0.10 0.10 | 0.82
54| CCHTIS |10000| 10000 0.9 10000 10000| 5988 173 9827 4012 0.97 0.60 0.79 0.98 0.02 0.02 | 0.60
54| CC+TIS (10000 200000 0.5 10000| 2000008186 18175 181825 1814 0.31 0.82 0.90 0.91 0.09 0.09 | 0.52
54| CC+TIS |10000| 200000 0.9 10000| 200000|5988 2880( 197120 4012 0.68 0.60 0.97 0.99 0.01 0.01 0.60
99| CC+TIS |10000| 10000 0.5 10000 10000| 8894 513 9487 1106 0.95 0.89 0.92 0.95 0.05 0.05 | 0.89
99| CC+TIS [10000| 10000 0.9 10000| 100007412 116 9884 2588 0.98 0.74 0.86 0.99 0.01 0.01 0.74
99| CC+TIS |10000| 200000 0.5 10000| 200000| 8834 10107( 189833 1106 0.47 0.89 0.95 0.95 0.05 0.05 | 0.89
99( CC+TIS |10000| 200000 0.9 10000| 200000|7412 2318 197682 2588 0.76 0.74 0.98 0.99 0.01 0.01 0.74
180| CC+TIS |10000| 10000 0.5 10000 10000| 9571 235 9765 429 0.98 0.96 0.97 0.98 0.02 0.02 | 0.96
180| CC+TIS | 10000 10000 0.9 10000| 100008531 63 9937 1469 0.99 0.85 0.92 0.99 0.01 0.01 0.55
180| CC+TIS |10000| 200000 0.5 10000| 200000|9571 4464 195336 429 0.68 0.96 0.98 0.98 0.02 0.02 | 0.96
180| CC+TIS | 10000| 200000 0.9 10000| 200000|8531 1233| 1987635 1469 0.87 0.85 0.99 0.99 0.01 0.01 0.85
54 cc 10000 10000 0.5 10000 10000| 8277 1186 8814 1723 0.87 0.83 0.85 0.88 0.12 0.12 | 0.83
54 CcC 10000( 10000 0.9 10000 10000| 3447 128 9872 4553 0.98 0.54 077 0.99 0.01 0.01 0.54
54 cc 10000 200000 0.5 10000| 200000 (8277 22113 177887 1723 0.27 0.83 0.89 0.89 0.1 0.1 0.83
54 cc 10000( 200000 0.9 10000| 200000| 5447 2766 197234 4553 0.66 0.54 0.97 0.99 0.01 0.01 0.54
99 cc 10000( 10000 0.5 10000 100009170 709 9291 830 0.93 0.92 0.92 0.93 0.07 0.07 | 092
99 cc 10000 10000 0.9 10000| 100007488 164 9836 2512 0.98 0.75 0.87 0.98 0.02 0.02 | 0.75
89 cc 10000( 200000 0.5 10000| 200000|9170 13603( 186397 830 0.40 0.92 0.93 0.93 0.07 0.07 | 0.92
99 ccC 10000( 200000 0.9 10000| 200000|7488 3251 196749 2512 0.70 0.75 0.97 0.98 0.02 0.02 | 0.75
180 CcC 10000 10000 0.5 10000 10000| 9606 360 9640 394 0.96 0.96 0.96 0.96 0.04 0.04 | 0.96
180 CcC 10000 10000 0.9 10000| 100008608 102 9898 1392 0.99 0.86 0.93 0.99 0.01 0.01 0.56
180 cc 10000( 200000 0.5 10000| 200000| 9606 6038 193962 394 0.61 0.96 0.97 0.97 0.03 0.03 | 0.96
180 CcC 10000( 200000 0.9 10000| 200000| 8608 1938| 198062 1392 0.82 0.86 0.98 0.99 0.01 0.01 0.86
TIS 0.5 10000 10000| 7072 1837 8163 2928 0.79 071 0.76 0.82 0.18 0.18 | 0.71

Tis 0.9 10000 10000| 2618 167 9833 7382 0.94 0.26 0.62 0.98 0.02 0.02 | 0.26
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e sa¥y3 d UgleyUslGd €U j9basliLeU0U yecbDs ~Us
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FLOSS ORFscorePhyloP, PhastCohn

K h<s DSORB I N >'" ' ¢s SORFEMHIMAMY- T A w0 =~

~

ioho AT AT L ep3BUTRS -BTR, exoricandintronjc, intergenic

INcRNAY ( Ecee U 31 ).

[ 7Tt S>wAT ADsORF> ¢ ¢ 7~ " ' 8 '>8 7 ' Cw. sorfsorg = h " h
B~ <w, ' Ch A . SORF® S84 W AN <XKiuuphw. ™ A .7 <
_ ' Bnsembl. - 8. _Ne=83766)(Olexiouk Van Criekingeand Menschaert2018)

(FceeU 31d).

r— —— exon 3 | 3UTR |/%

 —

D-sORF>0.5 PhyloP>0.4 PhastCon>0.7 OrfScore>6 Floss<0.2

Annotation Positive/Total % Positive/Total % Positive/Total % Positive/Total % Positive/Total %
3UTR 11685/30352  38.5 22069/30352 72.71 13613/30352 44.85 15315/30352  50.46 10902/30352 35.92

NMD 89644 / 138956 64.51 131825/ 138956 94.87 91920/ 138956 66.15 84188 /138956 60.59 122726/ 138956 88.32

TEC 106 / 228 46.49 132/228 57.89 73/228 32.02 114/228 50 172/228 75.44

itror 749 /2404 31.16 2288 /2404 95.17 1435/2404 59.69 526 /2404 21.88 1564 /2404 65.06

pseudogene  241/381 63.25 263 /381 69.03 184 /381 48.29 157 /381 41.21 208 /381 54.59

Totals 545244 / 106723¢ 51.09 969132/ 106723¢90.81 691396 / 106723 64.78 423301/ 106723¢ 39.66 908644 / 106723¢ 85.14
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Ensembl sORF (N=766) Intronic SORF (N=2404)

A
LOSS Floss

Fce26WennisUoy Yee UUU 9895313 “~jeboyydORBS e¢gUU3
Useoacsggs G§UGBRFedldash alB) 3 ¢soBFs @ed)s ey} ca3 U
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UU 6 egUcBeoH&UUa Useyd 29U (fFasUdl clesedl ¢ ( Ubyy
U f Qdgaeg e bsae 25U UBs@RFHocdratelab mitibechssification of

experimentally detected sORFs agated to the translational machinery])
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3.1.1PARCLU

¢ 6PARACLU (Frith et al., 2007)U3 Uos @9 atigg UV Usa UUL 3 cUeda
"ge3hUdUUd oaUs ¢ Uoyda oglhistering o Wiles ) CAGEG QU U 6 °
Ugy i UU3 Ud " Uyseeyd eU byddegolsUdpFWe@UPUE
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3.1.2RECLU

¢ GRECLU (Ohmiyaetal., 2014)U" s UUaUa esU U y PARAGLY Wgg Uc
Uass U0 U dydd sols oy dlieflidaeydisld) cheses UUd Uss
(IDR) (Li etal., 2011)s Us U Uliyes w3 @gdd Uy UeyUyegd o9 U I
U0asot 3 U gUUaUGeYUxrs.

3.1.3CAGER

¢ GCAGER (Haberleetal., 2015\ U ¢ UUaUa y3U "~ 98 ~J RAOGGUUG ¢
UsYaGAGEo Us Uds U3z UoBSSy sBIdUayRUsxrdde 6 d UG Uy ¢
GoalUy;¥Yy90ceU VUeofhpglUgs e g o UsGUWIGHH o adlay e
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Stochastic Gradient Boosting model for 2™ Training Set
combining the individual SVM models Positives: 1,524
trained on the DNA structural features Negatives: 1,793
Stochastic Gradient Boosting model for combining the 3 more abstract features
3™ Training Set
Positives: 1,143
Negatives: 1,344
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predictions
algorithm
H9 cells K562 cells

Number of CTSS 1.249.782 833.483

FANTOM clusters 65.141 47.377

ADAPT-CAGE (0.5) 41.511 31.177

ADAPT-CAGE (0.9) 32.268 25.741

CAGER 14.876 14465

RECLU 14.749 11558

PARACLU 12.948 9453

TOMETOOLS 41558 30689
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ChromHMMa Ud g lido g i & USDAPTECAGE®DIUs0 g ia 6 UYe Uz v¥3 Uac

ZUU U s d UUe jrReadmafEpigenosipgRaadmarEpigenomicsConsortiumet

al., 2015)a UBNCODE (ENCODE Project Consortium 2012)tis UUd ) ei 3 UUs U
eU0Uo) Ulied oaUs Uémp®UWdsossdsy s Ulgfs BROW DU GU
gydeed " eshUdqUUgsetbBL sVUaPeszagpPglUhd 6 ~ aoci
Ud s UsY Ugad “"e6egY¥Yysdeys g 8acoslUsal 3 =
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State No MNEMONIC [DESCRIPTION
1|TssA Active TSS
2| TssAFInk Flanking Active TSS
3| TxFInk Transcr. at gene 5' and 3'
4{Tx StronTssAg transcription
5[TxWk Weak transcription
6|EnhG Genic enhancers
7|Enh Enhancers
8|ZNF/Rpts ZNF genes & repeats
9|Het Heterochromatin
10| TssBiv Bivalent/Poised TSS
11]BivFInk Flanking Bivalent TSS/Enh
12|EnhBiv Bivalent Enhancer
13|ReprPC Repressed PolyComb
14|ReprPCWK |Weak Repressed PolyComb
15|Quies Quiescent/Low
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Overlapping with

Histone marks Active)

transcription Histone marks weak

transcription

algorithm TxWk ReprPCWK, Quies,
Tx, Het, ZNF/Rpts, EnhG,
@ Cluster Of TSY  TssA, TssAFInk, En, TssBiv,BivFInk,
(predictions) TXFInk EnhBiv, ReprPC TFBS H3K4me3
(b) (© (d) (e) ®
H9 K562
H9 K562 H9 K562 H9 K562 [ H9 K562
cells cells
ADAPT (0.9) | 32268| 25741 30609 25103 1654 628 30918( 25412| 29520| 23775
CAGER 14876| 14465 12595 12195 2250 2215 13234|12681| 12417 11732
PARACLU 12948| 9453 11719 8868 1212 565 12067| 9006 | 11587| 8702
RECLU 14749| 11558 12570 10773 2152 767 13076| 10902| 12315( 10397
TOMETOOLS | 41558 30689 36151 28395 5387 2272 38195(29296| 36139| 27044
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A Active Transcription B Weak TranscripionRepressed
ChromHMM Chromatin States (H9 cells) ChromHMM Chromatin States (H9 cells)
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Enrichment of different algorithms® predictions in ChromHMM-defined Chromatin States (H9 cells)
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Algorithm Default values Range of tested parameter and score cutoff values

0.2,0.3,04,05, 0.6, 0.7,0.8, 0.9, 0.91, 0.92, 0.93, 0.9,
0.96, 0.97, 0.98, 0.99, 0.995, 09

ADAPT-CAGE |Score threshold=0.9

Number ofreads=30 Num of reads (30)
PARACLU
density=2 Density (2,32,320,1000)
tpm=0.1 all pairs Tpm (0.1,0.5, 1, 5, 10, 30) for idr 0.1
RECLU
idr=0.1 all pairs idr (0.001, 0.05, 0.1, 0.5, 1) for tpm 0.1
threshold = 0.5 (tpm filter)
CAGER Method=PARACLU all pairs threshold (0.1, 0.5, 1, 10, 50) for maxDist 20

Max distance=20 all pair maxDist (1, 10) for tpm 1.0

TOMETOOLS |Score threshold=0.228 score threshold 0.15, 0.228, 0.25, 0.30, 0.40, 0.50
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TP length =500b

TP length =1kb

speciff sensit| preci speci|sensitj precisi
Algorithm params |TP FN FP |TN |icity [ivity [sion [|TP FN FP |TN |ficity |vity [on
ADAPT-CAGE
(score) 0.9 7776 2713 147| 4551 0.969 0.7410.981 | 8283 3131 120[41050.972 0.72 0.986
ADAPT-CAGE 0.5 9502 987| 228| 3711 0.942 0.904 0.977] [ 10257 1157 195| 3530/0.948 0.899 0.981
ADAPT-CAGE 0.99 4346] 6143 61(5514) 0.989 0.4140.986/ | 4568 6846 46|4761(0.990 0.400 0.990
ADAPT-CAGE 0.996 2724 7765 37(5837] 0.994 0.260/0.987| | 2861 8553 29| 49820.994 0.251] 0.990
ADAPT-CAGE 0.2 9902 587 324(3370| 0.9120 0.944/0.968 | 10720 694 289|3260/0.919 0.939 0.974
ADAPT-CAGE 0.3 9807 682 284(3497] 0.925 0.9350.972 |10599 815/ 251|3360/0.930 0.929 0.977
ADAPT-CAGE 0.4 9660 829 250( 3596 0.935 0.921]0.975 |10439 975| 217|3442/0.941 0.915 0.980
ADAPT-CAGE 0.6 9308 1181 206| 3860 0.949 0.887/0.978 | 10025 1389 176(36420.954 0.878 0.983
ADAPT-CAGE 0.7 9099 1390 191| 3980 0.954 0.867/0.979 | 9780 1634 162[3720/0.958 0.8571 0.984
ADAPT-CAGE 0.8 8669 1820 170| 4211 0.961f 0.8260.981] | 9287 2127 141|38850.965 0.814 0.985
ADAPT-CAGE 0.91 7594 2895 141| 4609 0.970 0.7240.982 | 8081 3333 117(41420.973 0.708 0.986
ADAPT-CAGE 0.92 7346 3143 133[4692) 0.972 0.7000.982 | 7807 3607 112|41980.974 0.68| 0.986
ADAPT-CAGE 0.93 7207 3282 1244754 0.975 0.6870.983 | 7652 3762 104|4241/0.97¢ 0.670 0.987
ADAPT-CAGE 0.94 7037 3452 118( 4804 0.976 0.6710.984) | 7464 3950 99| 427310.977| 0.654 0.987
ADAPT-CAGE 0.95 6905 3584 116(4853 0.977 0.658 0.983 | 7319 4095 97|43080.978 0.641 0.987
ADAPT-CAGE 0.96 6567 3922 109| 4965 0.979 0.626 0.984| | 6947| 4467| 91|43830.980 0.609 0.987
ADAPT-CAGE 0.97 6081 4408 89(5109 0.983 0.5800.986 | 6423 4991 73|4487/0.984 0.563 0.989
ADAPT-CAGE 0.98 5531 4958 79(5243 0.985 0.5270.986| | 5833 5581 63|45810.986( 0.511 0.989
ADAPT-CAGE 0.995 3262 7227 44(5754 0.992 0.3110.987| | 3423 7991 35|49280.993 0.300 0.990
PARACLU
(reads,density) 30,2 5768 4721 183[5291f 0.967 0.550 0.969 | 5957| 5457| 174|4494/0.963 0.522 0.972
PARACLU_30_32[ 30,32 3460 7029 1015746 0.983 0.3300.972| | 3535 7879 98| 48220.980 0.310 0.973
PARACLU_30_32
0 30, 320 1617| 8872 53|6056 0.991) 0.1540.96¢ | 1640 9774 51(5077(0.990 0.144 0.970
PARACLU_30_10
00 30, 1000 919 9570 32|6170 0.995 0.088 0.966 924(10490 31|516910.994( 0.081 0.968
CAGER
(num of replicates,
tpm,max distance) 1,0.5,20| 6292 4197 351|4962 0.934 0.6000.947 | 6552 4862 336|42430.927 0.574 0.951
CAGER 1,0.1,20| 10103 386(2384] 1169 0.329 0.963 0.809 | 10919 495| 2344 1055/0.310 0.957] 0.823
CAGER 1,11 4123 6366 133|5561 0.977] 0.3930.969 | 4261 7153 128|47050.974 0.373 0.971
CAGER 1,1,10 4123 6366 133|5561 0.977] 0.3930.969 | 4261 7153 128|47050.974 0.373 0.971
CAGER 1,1,20 4123 6366 133|5561 0.977] 0.3930.969 | 4261 7153 128|47050.974 0.373 0.971
CAGER 1,5,20 1444 9045 31|6068 0.995 0.1380.979 | 1477 9937 30[5097(0.994 0.129 0.980
CAGER 1,10,2 4123 6366 133|5561 0.977] 0.3930.969 | 4261 7153 128|47050.974 0.373 0.971
CAGER 1,50,20| 1444 9045 31(6068 0.995 0.1380.979 | 1477 9937 30[5097(0.994| 0.129 0.980
CAGER 1,0.1,20| 92®| 1196(1711f2387| 0.582 0.886 0.845 | 9908 1506 1682 2056/0.550| 0.868 0.855
CAGER 2,0.5,20| 5402 5087 248|5202 0.954 0.5150.956 | 5621 5793 237|44350.949 0.492 0.960
CAGER 2,1,1 3832 6657] 1285614 0.978 0.3650.968 | 3971 7443 125|47580.974 0.348 0.969
CAGER 2,1,10 3832 6657 128|5614 0.978 0.3650.968 | 3971 7443 125(4758/0.974 0.348 0.969
CAGER 2,1,20 3832 6657| 1285614 0.978 0.3650.968 | 3971 7443 125|47580.974 0.348 0.969
CAGER 2,5,20 1332 9157 27(6072 0.996| 0.1270.980| | 136510049 26(5100[0.995 0.120 0.981
CAGER 2,10,2 3832 6657| 1285614 0.978 0.3650.968 | 3971 7443 125|47580.974 0.348 0.969
CAGER 2,50,20| 1332 9157] 27|6072 0.996 0.127/0.980 | 136510049 26|5100/0.995 0.120 0.981]
RECLU
(tpm, idr) 0.1,0.1 5716 4773 285|5124 0.947] 0.5450.953 | 5933 5481 275[4356(0.941 0.520 0.956)
RECLU 05,0.1 4026 6463 139|5627 0.97¢ 0.384/0.967| | 4143 7271 132|4747/0.973 0.363 0.969
RECLU 1,01 3172 7317| 110( 5798 0.981 0.302 0.966 | 3245 8169 105|48690.979 0.284 0.969
RECLU 5,01 1221 9268 48(6087 0.992 0.1160.962 | 124510169 46(5104{0.991 0.109 0.964
RECLU 10,0.1 687| 9802 26|6160 0.99¢ 0.065 0.964) 700( 10714 25|5163)0.995 0.061 0.966
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RECLU 30,01 | 250 1023d 8|6217 0.99 0.0240.969 | 25111164  8|52070.99d 0.024 0.969
RECLU 01,05 | 5912 4577 3425028 0.936 0.5640.045 | 6140 5274 3324272{0.928 0.539 0.949

RECLU 01,1 | 6029 4460 3584975 0.933 0.5750.944 | 6269 5145 347[42370.924 0549 0.949

RECLU 01,0001 9622 8672154 1619 0.42d 0.9170.817 [ 10379 1089| 2119 1431{0.403 0.904 0.830

RECLU 0.1,005| 9622 8672154 1615 0.428 0.9170.817 [10379 1039 2119 1431/0.403 0.90d 0.830
TOMETOOLS

(score) 01 | 10172 317|1449 1916 0.569 0.9700.875 | 11074 340| 1408| 1804/0.574 0.970 0.887
TOMETOOLS 015 | 10034 453 779[2913] 0.78d 0.9570.928 10864 552 740|2814]0.792 0.959 0.936
TOMETOOLS 0228 | 9354 1135 463]3980] 0.894 0.8970.953 | 9908 1506 437]35920.899 0.86d 0.959
TOMETOOLS 025 | 9048 1441 4144236 0.911] 0.8630.956 | 9518 1896 394|3760[0.905 0.834 0.960
TOMETOOLS 03 8240 2249 332[ 4636 0.933 0.7860.961] | 8603 2811 318]4034/0.927] 0.754 0.964
TOMETOOLS 04 | 6001 4488 2005186 0.969 0.5790.96d | 6257 5157 191[44480.95d 0.548 0.970
TOMETOOLS 05 2094 7495 965739 0.984 0.2890.969 | 3124 8200 92| 4866/0.981] 0.274 0.971
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Gene oriented set of predictions positive zone size: 1,000b and negative zone size: 100kb

Default
values
usal [Algorithm params (TP FP
'default |ADAPT-CAGE (score) 0.9 3828 117
I ADAPT-CAGE 0.5 4150 166
ADAPT-CAGE 0.99 2957 61
ADAPT-CAGE 0.996 2197 42
I DAPT-CAGE 0.2 4266 279
ADAPT-CAGE 0.3 4206 203
ADAPT-CAGE 0.4 4180 184
I ADAPT-CAGE 0.6 4108 157
' ADAPT-CAGE 0.7 4069 147
ADAPT-CAGE 0.8 3972 130
I ADAPT-CAGE 0.91 3799 113
I ADAPT-CAGE 0.92 3735 109
ADAPT-CAGE 0.93 3705 102
ADAPT-CAGE 0.94 3676 98
I ADAPT-CAGE 0.95 3642 96
ADAPT-CAGE 0.96 3567 89
ADAPT-CAGE 0.97 3442 78
I ADAPT-CAGE 0.98 3319 72
' ADAPT-CAGE 0.995 2463 46
PARACLU
default |[(reads,density) 30,2 3064 136
I PARACLU_30_32 30, 32 2578 98
' PARACLU_30_320 30, 320 1573 57
PARACLU_30_1000 30, 1000 973 35
‘default |CAGER (num of replicates, tpm,max distance| 1, 0.5, 20 3307 248
I CAGER 1,0.1, 20 4291 1204
CAGER 1,1,1 2671 105
CAGER 1,1,10 2671 105
I CAGER 1,1,20 2671 105
' CAGER 1,5,20 1415 35
CAGER 1,10,2 2671 105
I CAGER 1, 50, 20 1415 35
I CAGER 1,0.1, 20 4069 905
CAGER 2,0.5, 20 3137 175
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CAGER 2,1,1 2605 107
CAGER 2,1,10 2605 107
CAGER 2,1,20 2605 107
CAGER 2,5,20 1339 31
CAGER 2,10,2 2605 107
CAGER 2,50, 20 1339 31
‘default |RECLU (tpm, idr) 0.1,0.1 3094 216
I RECLU 0.5,0.1 2436 122
RECLU 1,0.1 2096 103
RECLU 5,0.1 1051 54
RECLU 10,0.1 655 28
RECLU 30,0.1 269 9
RECLU 0.1,0.5 3189 246
RECLU 0.1,1 3246 257
RECLU 0.1, 0.001 4227 1162
RECLU 0.1, 0.05 4227 1162
'default |[TOMETOOLS (score) 0.228 4202 336
Idefault TOMETOOLS 0.1 4433 942
I TOMETOOLS 0.15 4395 531
TOMETOOLS 0.25 4081 303
TOMETOOLS 0.3 3733 236
TOMETOOLS 0.4 2837 149
TOMETOOLS 0.5 1706 78
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i) UaU0d) s h UstatBEsgYatpetpl., 20L)
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https://paperpile.com/c/cb6zYQ/E3gA
https://paperpile.com/c/cb6zYQ/E3gA
https://paperpile.com/c/cb6zYQ/E3gA
https://paperpile.com/c/cb6zYQ/E3gA
https://paperpile.com/c/cb6zYQ/o7QO
https://paperpile.com/c/cb6zYQ/o7QO
https://paperpile.com/c/cb6zYQ/o7QO
https://paperpile.com/c/cb6zYQ/M2kp
https://paperpile.com/c/cb6zYQ/M2kp
https://paperpile.com/c/cb6zYQ/M2kp
https://paperpile.com/c/cb6zYQ/1yz5
https://paperpile.com/c/cb6zYQ/1yz5
https://paperpile.com/c/cb6zYQ/1yz5
https://paperpile.com/c/cb6zYQ/1yz5
https://paperpile.com/c/cb6zYQ/dReL
https://paperpile.com/c/cb6zYQ/dReL
https://paperpile.com/c/cb6zYQ/dReL
https://paperpile.com/c/cb6zYQ/XrXx
https://paperpile.com/c/cb6zYQ/XrXx
https://paperpile.com/c/cb6zYQ/XrXx
https://paperpile.com/c/cb6zYQ/S0j4
https://paperpile.com/c/cb6zYQ/S0j4
https://paperpile.com/c/cb6zYQ/S0j4
https://paperpile.com/c/cb6zYQ/S0j4
https://paperpile.com/c/cb6zYQ/E3gA
https://paperpile.com/c/cb6zYQ/E3gA
https://paperpile.com/c/cb6zYQ/E3gA
https://paperpile.com/c/cb6zYQ/frte
https://paperpile.com/c/cb6zYQ/3FIe
https://paperpile.com/c/cb6zYQ/3FIe
https://paperpile.com/c/cb6zYQ/3FIe

4.1.2CircuitsDB

¢ CircuitsDB(Friardetal., 2010)8 £l i ¢ ~ meantRNA U ~ @ miiRBasev9.2(Griffiths-
Jonestal., 2006) U U3 U UgTSSdld diwixq Ueg 5Nj Yoy eg
Bs UaadaUTF mMRNAI B &FF : 9639lUarys UsUs asasl
6y didseas 851 3U00d TRBWsap U Uy halaiydd digs g Us g} af fy ¥«
TSS U¥3 osomwli 6513 o963slaramR¥A UBd UUsedely »i
mRNA: 03 sta¥ya3 aUUUoy YiesUUs U UbamétScande 6 g
(Grimsonetal., 2007)s U sTargetMiner(BandyopadhyagndMitra, 2009)

4.1.3TFmIR

¢ TFmIiR (Hamea et al., 2015) Ua 3 Us ¢ o Ul slMilsyocUsi ey 6 g Us
"adyelice)ald UsomiNAUs th Yelbsls Ulwsd UUey sU aUs
Bolaadal sl YUR a)de yoyassesklilbfgy 3Us d b YIRANSFACU Ul 6 ¢
(Matysetal., 20@8) , OregAnno(Griffith etal., 2008)s UTRED (Liberzonetal., 2015) B s
0y TEMIRNAU3 Uae d d o OmnsiiR(Tongétalgd2019)s UGhIPBasYang

et al., 2013) Bs UeoadaiRNAdg ¥sWedgs ycegs Usidrel
miRTarBaséHsuetal., 2011) TarBasgKaragkounietal., 2018) miRecordy 2 8 (Xi&0)

et al.,, 2009)o UstarBase( 1 5 §Yangetal., 2011) U3z 1 65 UenaRNAU s}y

miRNA" J 8 ¥ } G 6 3 PtdmR( 2 9 f{SadupteandBandyopadhyay2011)

4.1.4TMREC

¢ eTMREC .(Wang et al, 2015) 6§ disece 6o 0dWsfMilga3ddc ad8d y 3
O stUdeeaosayd UdeecgtsUi GUsd ) e anRdNAFriaddy 3 U
gosUad oaUs " Udeasgosayd a2U00UGUYOGUsd 25U ~ o

4.1.5TransmiR

¢ TransmiR(J. Wangetal., 2010)(Tongetal., 2019)¢ } ddse e 6o Ua U3 Ua U
eU UMREC UsayY UstGreUUiL3Us "~ adjeiteyald U f

idectolUi GU¥3 .
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https://paperpile.com/c/cb6zYQ/o7QO
https://paperpile.com/c/cb6zYQ/o7QO
https://paperpile.com/c/cb6zYQ/o7QO
https://paperpile.com/c/cb6zYQ/Wa9b
https://paperpile.com/c/cb6zYQ/Wa9b
https://paperpile.com/c/cb6zYQ/Wa9b
https://paperpile.com/c/cb6zYQ/Wa9b
https://paperpile.com/c/cb6zYQ/tWaC
https://paperpile.com/c/cb6zYQ/tWaC
https://paperpile.com/c/cb6zYQ/tWaC
https://paperpile.com/c/cb6zYQ/eHZK
https://paperpile.com/c/cb6zYQ/M2kp
https://paperpile.com/c/cb6zYQ/M2kp
https://paperpile.com/c/cb6zYQ/M2kp
https://paperpile.com/c/cb6zYQ/xLGe
https://paperpile.com/c/cb6zYQ/xLGe
https://paperpile.com/c/cb6zYQ/xLGe
https://paperpile.com/c/cb6zYQ/21VI
https://paperpile.com/c/cb6zYQ/21VI
https://paperpile.com/c/cb6zYQ/21VI
https://paperpile.com/c/cb6zYQ/rkq1
https://paperpile.com/c/cb6zYQ/rkq1
https://paperpile.com/c/cb6zYQ/rkq1
https://paperpile.com/c/cb6zYQ/XrXx
https://paperpile.com/c/cb6zYQ/XrXx
https://paperpile.com/c/cb6zYQ/XrXx
https://paperpile.com/c/cb6zYQ/E3gA
https://paperpile.com/c/cb6zYQ/E3gA
https://paperpile.com/c/cb6zYQ/E3gA
https://paperpile.com/c/cb6zYQ/E3gA
https://paperpile.com/c/cb6zYQ/vvSL
https://paperpile.com/c/cb6zYQ/vvSL
https://paperpile.com/c/cb6zYQ/vvSL
https://paperpile.com/c/cb6zYQ/igXw
https://paperpile.com/c/cb6zYQ/igXw
https://paperpile.com/c/cb6zYQ/igXw
https://paperpile.com/c/cb6zYQ/QWmh
https://paperpile.com/c/cb6zYQ/QWmh
https://paperpile.com/c/cb6zYQ/QWmh
https://paperpile.com/c/cb6zYQ/QWmh
https://paperpile.com/c/cb6zYQ/3FIe
https://paperpile.com/c/cb6zYQ/3FIe
https://paperpile.com/c/cb6zYQ/3FIe
https://paperpile.com/c/cb6zYQ/hOZs
https://paperpile.com/c/cb6zYQ/1yz5
https://paperpile.com/c/cb6zYQ/1yz5
https://paperpile.com/c/cb6zYQ/1yz5
https://paperpile.com/c/cb6zYQ/dReL
https://paperpile.com/c/cb6zYQ/dReL
https://paperpile.com/c/cb6zYQ/dReL
https://paperpile.com/c/cb6zYQ/XrXx
https://paperpile.com/c/cb6zYQ/XrXx
https://paperpile.com/c/cb6zYQ/XrXx

4.1.6TSmIR

¢ aTSmiR(Guoetal., 2014) U} sy e Us UaoadolP mRilAss Uded o 068U
763s5Uar3 MRNAITSH Uwvnede @3 dij Ul 8 gUTSH 9 edyyticleasdU U
Uhp Ud bos@Wametal) 20ib(Chienetal, 2011) Bs Uy GUsd uUyle
eU0Uo) Ulisata "~ Uy Uohsfrya Uyessyysb Cbe8esd@gy U0
oel(iddoaUSENGODEo B3 aUdy3sU U Uesgd saUesi d Udc
"Usj3 UeUUsoayY U UmiBNAUQ 89 3 Ud v & ¢ yhiRfjesBdise(lgsued Y & U s
al., 2011) s UmiRecords(Xiao et al., 2009) s Us g e a6os0Usayd | a
TargetScarfGrimsonetal., 2007)
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https://paperpile.com/c/cb6zYQ/S0j4
https://paperpile.com/c/cb6zYQ/S0j4
https://paperpile.com/c/cb6zYQ/S0j4
https://paperpile.com/c/cb6zYQ/1yz5
https://paperpile.com/c/cb6zYQ/1yz5
https://paperpile.com/c/cb6zYQ/1yz5
https://paperpile.com/c/cb6zYQ/SaOa
https://paperpile.com/c/cb6zYQ/SaOa
https://paperpile.com/c/cb6zYQ/SaOa
https://paperpile.com/c/cb6zYQ/vvSL
https://paperpile.com/c/cb6zYQ/vvSL
https://paperpile.com/c/cb6zYQ/vvSL
https://paperpile.com/c/cb6zYQ/vvSL
https://paperpile.com/c/cb6zYQ/QWmh
https://paperpile.com/c/cb6zYQ/QWmh
https://paperpile.com/c/cb6zYQ/QWmh
https://paperpile.com/c/cb6zYQ/tWaC
https://paperpile.com/c/cb6zYQ/tWaC
https://paperpile.com/c/cb6zYQ/tWaC

42MiRGenV.4) " edUUey; a8 g 8a93dqUits aU
Uy UohRsUxs.

¢ ¢ DIANA-miRGen v4 (www.micrornagr/mirgenv ) UslGvyeUUL 300 ddyi
eU0UomRledeag UUgUe eseddeaUs UsUeaies3lUUd 0O
CAGE" } 6 U} clh eR0 318 3tissuel U 6 oy Wley cayidiffesf( o Us ~j v Ua:
ot UUpgnary delly . €U UUaoeUUU UsUseddoalUs U f{

FANTOM. Bs ToSUnlgRMAG gl UUaGUdaUs €U GeeasUlcec
e U0Uo ) Ul oo 3 traistliptibhdahtar bindiag sifesTFBS), 0 s U ~ Uy s a f U
U h 280 eUUUosj3 UGoseesgid ~UjyyoesesUUd, 36Uy} ch
Urvs o UdyllssedrBUeliNB@DEUJGa ey 3 vas UCHPSeqUs i 58 UL
“310d G} Y 65 ogU¥dg»asBla ddszwyd @wUHBHd )y 3 U
UymiRNAee Ulie 8s9e8i 3UUs GU GgaUyulUd aUs "~ Ujag
cyealUd UsU UGVdgaeluU g oapdiliNiemRGenyd @esoasg)y |
GU0ds aUD&BHaa® U Ud didgd sdmald W dly ob slslioey 3eU0U (
U8veUUL3630Ud ~ady) cie) mBENAs UaWUeBelyydli ¥vg  coagsls
Ui " v3 oaUs GgadcecUUatlUsd eU "~ Usjy UeUUsay U 9b
Uy Uo ATFBBr 3 (

g6 Uao g} odeABAPH-CAGE (Gedigakilas Perdikopanisand Hatzigeorgou,

2020)00G U} e haUdoa U G UWCAGE Dolg70 ati 8Ss3 @@y " Uy sa G h UU,
1.500miRNAs. Bos {(rmiBNAsdg 60 Ud) actdg¥dglda))y Ge Wiso
BE ¥y 3 ¥3 36 8Chl-Segm= rTB9%BU s DNadeSeq" e g U3 Usa Uedda U
e U’ e dBNO®DE (ENCODE Project Consortium 2012) H e Ude U e &6 2 a
"8 Ui ~ v 0 dfdotpintng) e gli U} ¢ A 0 B a3 UG W& 30 MNAseSed) e ¥ Uy
Usd Gllss aUBpg8aé&¥d yoo3 U0 Upkdloesa jeosiids Edl a borssl
y O plogitiofweightmatrix- PWMs) U " JASPAR(Khanetal., 2018).

O O Cc C <«

¢ "3 hGbLUGd GUd bYOd tGUUeeysys U sUgoc¥YsUU!
GUsU UGe sGUesi. ¢ byYOld yecUs Ue o gl® 60Uy ¥
UdRANTOM, U a jOWdUiFgY &G ddse e 6851 3 WBEE) UUe pthé B e
0 g 06y TFaniR§IA ( ChiP-SeqDNaseSeqe U~ ae Uz UgseUddadd e£e6Uab
"6g UglGeUUageegs mBNYA cdlsg dlg Jigdib eBea 90y d o Ut
o UWU0YGUsd oUs Ggsuyldey U dPANABhaagkdligpaljow U o

etal., 2013) (Karagkouniet al., 2018) (Vlachosetal., 2015) @GsU Uds 6 U9 aa
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https://paperpile.com/c/cb6zYQ/wwi0
https://paperpile.com/c/cb6zYQ/wwi0
https://paperpile.com/c/cb6zYQ/htZt
https://paperpile.com/c/cb6zYQ/vhfB
https://paperpile.com/c/cb6zYQ/vhfB
https://paperpile.com/c/cb6zYQ/vhfB
https://paperpile.com/c/cb6zYQ/Nlk9
https://paperpile.com/c/cb6zYQ/Nlk9
https://paperpile.com/c/cb6zYQ/Nlk9
https://paperpile.com/c/cb6zYQ/Nlk9
https://paperpile.com/c/cb6zYQ/igXw
https://paperpile.com/c/cb6zYQ/igXw
https://paperpile.com/c/cb6zYQ/igXw
https://paperpile.com/c/cb6zYQ/KFtm
https://paperpile.com/c/cb6zYQ/KFtm
https://paperpile.com/c/cb6zYQ/KFtm

U gUUaU0G0eyYUx3s yaecUs Ude osac ghANA-chiRGen all s 0 U g
"1 893 YeeUUsd -~ UJbédSiEdedothedrmvesa) &Kandet at., 2002)

o o~

42 1 TUOUUoy UlGe dyaUysUwymiRNA3dd ¢ UUUo

o

1.027 wldeEesldy sieB3 8, "~ e6g UsUstUsscei s GU
178 os08Usid oaUs 543 “jyUsoUsze UUaoeUUU ag
U e d UBANFQ@Ms(Lizio etal., 2015) RFUda3 ~Ujya UrxlGd uUsoe YL
(timecours@ , ael(ddoaUs efhsae UU UyecUalU O ¥vjyu13. TY
G dgeWlWeeysys, [ rvd3sit(omslidgr uddamEainie o dtidd
aUUdoeyalU (900Rd, "~ 3 yvyUesoUse ai UUU; U © aglUl
"Udeasgosaer) aUs Uds “yeyaUgld (Uude. ] ae
6} dioseca’ 6omxaifaUss UsyxsaasdUd daliddU lieCGABEails Us C
ChiP-Seq” Usj Ue YU~xs.

B Uea 9o i JAPAPT-BASE (Georgakilas Perdikopanisand Hatzigeorgioy 2020)
OdU;ehaUdalU 60U oY dCAGED icage seee (idWipdlsy sU¥sfh Us
FANTOM.Z U ABAPT-CAGE, 6} dloseas eoseddal aUULGas U’
U¥s3 UUessat 3 U sUUaUGeYU¥s "~ egTS8Sys@yobedUO0
Uao e ®@gUUd)dd .d BoCAGEURgUg 00RO UWE g} Wd
50 AUU) bp tlyo v B@® Uz GU y3U ee3Utossah OGget
Ggua®suU Bs stusUalUUy Ud -~ a78Feaylossida Wiy 3T28(HisleYY
5 U0 joddbd a0th 3 Us ~ jUad(gb Yitedde dJ Geeydl w G U i .

Cc —~ ™ cc

s U Uas3s ¢ Uy 30SSENdmpiRNA e Aadll d d oplesmiRNAsic U U3 dj 1~ @
U’ f miBBhsev22.1(KozomaraandGriffiths-Jones2004) EU 3 edoaei ¢ Us Ud
Uy U0dpy Wsed Uars U Upri-miBNAYes jeU il e g s ¥Ydlggs ceoaacd
10kb (Georgakilaetal., 2014) ¢ ~ Uy UUe) did Ug@wl @as da U
miRGenvd, 30U GgfaU) 88 TESEbeB3sMiRNAG 6 g ~J ey cga3 Ul
CAGEGU eaU " Ujysece ~6g pénaRNASUS Utk dg8q
Usguapsttan( Udd dylGdd. YGAGH aesgs 30l GUJe3ssci asl dU e
(kds &6 0 0 BHAPTUGAGE s Us U3 UsU ablgtlBUdldéd ~ Uy scce
"o0deUase3tB3s)emiBNAGUHUsbYOd UUleeys¥s. | 3
U omiRNA Gg O URAGEG ) as UUUs T8YUsdy dlystUdmiBNAGde 6 6 g
G0y UUdoosee cUY hats UdesCAGEDEEEY v O egUscel(daligd dU
Ur3s kidissOUg e s ai 3 Us e UayUUd "6g GecUUases3UUs ¢

]

C O

Co
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https://paperpile.com/c/cb6zYQ/vT2h
https://paperpile.com/c/cb6zYQ/vT2h
https://paperpile.com/c/cb6zYQ/vT2h
https://paperpile.com/c/cb6zYQ/LSJb
https://paperpile.com/c/cb6zYQ/LSJb
https://paperpile.com/c/cb6zYQ/LSJb
https://paperpile.com/c/cb6zYQ/wwi0
https://paperpile.com/c/cb6zYQ/frte
https://paperpile.com/c/cb6zYQ/oVld
https://paperpile.com/c/cb6zYQ/oVld
https://paperpile.com/c/cb6zYQ/oVld

e /| aUs UdqUAUsamsieglitleadissmndley @U GgooalUsay) secys
(tissuespecifi . pmtiRNA 6 g Us Ue ase3 UUs glgU asrdildjofps sl
"3 vUU0:30d € 683 Ua 30U €693 Y¥s630Us Us3s alse
Usgd g eeyalals illes alise s3Uj fhsse. ¢ ~3eU3U0GUy
Uds "~ Uj sccg dgo lisiihee® Ukjtede-Ue b Y3 Bs UaWdlagad Ui a

42 2 F¥UUUoj; UlGe GmRNAUUaGU¥3 TF

¢ Udeossgyoal Usg TRUWERNAS Blg e les@ilebuntROan G Ue
vi bUBalGUdeaU U €90 Uy UUdosoae Uy €hi®Seh de YU
0B JBs(BYBa3U®UJU i Ues Ude fENE@DE (ENGODE Project
Consortium 2012)

miRGen v4upplementary material

ATF4 GATA2 NFATC1 SREBF2
BHLHE40 GATA3 NFE2 SRF
CEBPB HNF1A NFIC STAT1
CLOCK HNF4G NFYA STAT3
CREB1 HSF1 NFYB TBP
CREB3L1 IRF2 NR2C2 TBX21
CTCF IRF4 NR2F1 TCF3
CTCFL IRF5 NR3C1 TCF7L2
CuXx1 JUN NRF1 TEADA4
E2F1 JUNB PAXS5 TFAP4
E2F4 JUND PBX3 THAP1
E2F6 KLF16 POU2F2 USF1
E2F7 KLF5 PRDM1 USF2
EBF1 LEF1 RELB YY1
EGR1 MAFF REST ZBTB33
ELF1 MAFK RFX1 ZBTB7B
ELF4 MAX RFX5 ZEB1
ELK1 MEF2A RUNX1 ZNF143
ELK4 MEF2C RUNX3 ZNF282
ETS1 MEIS2 SOX13

ETV4 MGA SP1

FOS MITF SP2
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https://paperpile.com/c/cb6zYQ/htZt
https://paperpile.com/c/cb6zYQ/htZt

FOSL1 MYB SP4

FOSL2 MYC SPI1
FOXAL NEUROD1  SREBF1
das UGgUUGpaca ~Uj YoesUUJd mRGenWIFsa B U0UegaB8U
U sbUbUsryeyalUd dyaUschiPsgghtGuUdaddqd U h “~Usy yYeUUU

B Ueao f MaaRe (Fegfig et al, 2012) ( "} e U saUoeys3Ud Jgdeal
)y disee 8oseddal o050 Uess Uz Us sGHPPeqhUpgaact
UgUf tU3s UacUENCOBEDs elid U " f Uds

gU; UUdyedde @ BpPs diRyhEkeadDEVUa 3 Us d y dedafpea U
UoUlGey UUs o TBUasiUbL 36 Uksd¥oe. {dsU 30U g UjyaUy¥yYh
3U UsdreUOULGegeU U} s0TFHdiRNADG UBBag &Us 80
GOlUeeyaU “~ 3 eUy) chBNaseSkeq U B Uo@d)lse BBGBEBR GUe U ae:
DNaseseqU = fj EN@QDE(ENCODEProjectConsortium2012)° e g U3 Us G Ug s 6
25 os0Usid, 14 ogUUUjsayd GUs;yd ol0B.B22 Ui
Uy UaUdyatiehd Uvr3s 1036 3ldaj Bar 8 £% 3 vBNaseIedyfoessstl

e U Ue aoHaner{Heinzefal, 2010) Edy @UsB UzxvUyy ¥ )¢
"Uyesseyd oUs UcDNaseSed)y jeardie e o e ¢ WiWedingtor) a0 f
(Piperetal., 20140 s U Uds Us Uo 3 } Wdtpints) ~ €68 g  BNa¥el s d (
UsUstGUsacecsalidq Uxs U eUg’  ¥e Y UootprintiiRI * a0 o6y dlt o
OGdU); eheesUUdp dHBME FIWNG oBgiley et al., 2015)a Us UU €6 U
eU0Uo) Ulisat a3 " Uy Uohablag3sASPAR 0U4d b ¥ g o aliciic
U eUg¥zseyU

Goys U eUovye=s 8&3dU¥3 uUsoeyYUrys (?2€hPe27) U
DNaseSeq i UENCODE ¢ U Us UaGUssece ogUUUysafh Ui @
0gsuyTEUeRNA aUs 95U UgUyd sUbdUdsU;) sadp fild gy
G0lUceyawsegg /ageddo UFIMO e HPEB deEgdg U3 UGU) dy 3|
JASPAR9 s U 3U aUjyvydUa e9U ‘kpehlBde ) stigysd U
"1 e8ba¥pUeg; syoagyUs U ABPAPT-08GEaglid U U

118


https://paperpile.com/c/cb6zYQ/wTWb
https://paperpile.com/c/cb6zYQ/wTWb
https://paperpile.com/c/cb6zYQ/wTWb
https://paperpile.com/c/cb6zYQ/htZt
https://paperpile.com/c/cb6zYQ/jkH6
https://paperpile.com/c/cb6zYQ/jkH6
https://paperpile.com/c/cb6zYQ/jkH6
https://paperpile.com/c/cb6zYQ/rcPy
https://paperpile.com/c/cb6zYQ/rcPy
https://paperpile.com/c/cb6zYQ/rcPy
https://paperpile.com/c/cb6zYQ/BFMu
https://paperpile.com/c/cb6zYQ/BFMu
https://paperpile.com/c/cb6zYQ/BFMu

tissue Primary Cell line
adrenal gland |amniotic epithelial cell Al72
brain bronchial epithelial cell Caco-2
cerebellum cardiac fibroblast GM12878
eye ciliary epithelial cell H1

globus pallidus |endothelial cell of umbilical vein HelaS3
heart epithelial cell of prostate HepG2
heart left

ventricle fibroblast of dermis HL60
kidney fibroblast of gingiva HT-1080
lung fibroblast of lung K562
medulla

oblongata fibroblast of pulmonary artery MCF7
ovary fibroblast of the aortic adventitia NCI-H226
pancreas fibroblast of the conjunctiva NCI-H460
placenta fibroblast of villous mesenchyme PC-3
pons hepatic stellate SK-N-MC
putamen hepatocyte

retina iris pigment epithelial cell

small intestine

keratinocyte

spinal cord natural killer cell

spleen osteoblast

stomach renal cortical epithelial cell

testis retinal pigment epithelial cell

thymus smooth muscle cell of the brain vasculature
tongue

uterus

vagina

a3 Ud¥d 695 UDNasesey Ux 3
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42 3 FTUUUo2; UlelUyBdgy UOGegagt 3 ~ Uy UohsUxs
GoU Uds @caediiedis &Jeld yoly UGdd Uxs grRYU U0y U
Gy disee 8oeddol 6 oUPNMU®®s  awde gl@sslirstl) mlahasf
CAGE " 6g byyddeaUs 30U UesadasU soalUai Us®EUs ¢
U¥s eUU0UUo; Ul s &Kavmjietald p004 h #@¥ 3 § 6 ( a o THROIA jo iddd
aglsoae GU0sy ¥, sGUfR ®© Usy vylee Umy g G s0ei cU U W |
aUs U g} o9 oBANAUMRGen WMs,g afhor Udd Usy, Udadd
TEMRNAU f UgUfR. K s oaye3 yeUs UsedUa GUsgd ¢
Uy yUeeUUU bYQGUB 4eyidd BRdg & dUiedd

42 4 @oUUiUdd&iqUB3 vaUd bYld uUUUueeys3v¥s
¢ “addij U ~aod) ciimaemsrB3ciaUUs GU0d byYad ul
eU00U0mRNA BB UU0UsaY U Usd U s ULaUsd G0
a0U00GUYOUsd U ' 63 diddeos dlocglidabton dyiom@Nag Us d
dyGUsd y3U0; 39 eUnBUmmbiegdhtsg ~ Us) Us UUs oY
U obUbUsvye FEBYJ Uadgdi Ug § 6 omiRNAUsylyd « v 3a Us UU (
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miRGen v.4

miRNA Transcription Factor

(A)

hsa-let-7a-1

Clear A

5) cell line: U-937 DE<4 x | chronic myelogenous leukemia

Human | Mouse || All | Healthy Disease || All | Only Closest TSS
(C) Sample oriented mode miRNA oriented mode |I Execute Search
e miRNAnames

hsa-let-7a-1 [£' chr9:94175957-94176036 [+] mT TB InE InP mP

(D)

Cluster Code Coordinates

196365 chr9:94030146-94031143 [+]

(E)

196369 chr9:94165757-94167280 [+]

IE No of Binding Sites
List of TFs for current TSS.

SP1 11

E2F4 4

(F) E2F4

Motif logo (click to enlarge) : gGCGGG Aéﬁ:g

Expression in (TPM) : 10.6
Ensembl Gene IDs : ENSG00000205250; ENSMUSG00000014859

# Distance Coordinates

Displays overlaps between selected cluster and the search criteria for the above selected type/tissue.

1 891 chr9:94166648-94166658 [-]

Footprint name: - Footprint algorithm: Fixed Length 3000bp
Binding site start relative to foolprint: -
(G) Binding site end relative to footprint: -

2 90 chr9:94165847-94166370

Footprint name: - Footprint algorithm: Chip_seq
Binding site start relative to footprint: -
Binding site end relative to footprint: -
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(A) Sample oriented mode | miRNA oriented mode | S CNCEEE ]
mIRNA name# Coordinates® Sample Type# Sample Tissue® Healthy/Disease® DIANA Links
Hformation about he retated mTTNA
A
hsa-let-7a-1 £ chr8:94175957-94176036 [+] cell Line blood = mT TB InE InP mP
MirBase JO__MI0000060 A
Sample Description Healthy/Disease
— _—
Information about Samples.
~
(C) acute myeloid leukemia (FAB M5) cell line: U-937 DE-4 @ [ Disoase |
A
chronic myelogenous leukemia cell line: KU812 @ =
TSS Cluster:hsa-let-7a-1; hsa-| \el 7f-1; hsa-let-7d
LICSC link.
Che ISS.Stad T;;: ISS.Scan ISS.D ceNam Lianecoot Nao Mearged Clucter
Related TSS clus(els. view as track on UCSC genome browser, information about the TSS. Also a section where you can search overlaps between selected cluster and specific cell lines/tissues.
chrg 94030812 94030813 0.9955 chr9_tc_28447 PTPDC1 ENST00000650567 196365 A
(D) chrd 94166257 94166258 0.9984 chr9_tc_29488 196369 4
chrd 94166844 94166845 0.955 chr9_tc_29490 196369 ~
chrg 94167011 94167012 0.9959 chrg_tc_29491 196369 A
chrg 94167150 94167151 0.9442 chr9_tc_29492 196369 o~
Samples having same miRNA TSS TFs overlapping TSS region
(E)Samp s having same MRNA TSS
In this section you can search for overlaps between selected cluster and other sample fypes andior tissues. TFs overlapping TSS region
Tipae:3 W [ Mheasmec % i gland x This lab contains information aboul expressed TF's (above TPM threshold assigned) for the current selected miR}
boxes indicate all TF's found while white boxes stand for potential TF binding site.
Fel
Downstream
Upstream: 3000 500
P-value (not
(@)
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= R
Reset Fillers |

I o of Binding Sit
List of TFs for cument TSS
ZNF143 2 ¥ u
(H) MY 1 2
Bren 2 v "‘C ()]
\" VT
NFYA 2 b
st g & D: 136997; ENSMU!

&Jig ) o Usdmplé¥e ool e
8 Us;arppgadnmmotﬁmdm e UU
a8 U Equweﬂoug ’

Useae eadudU
U U eUUayicedl
U0 s U BgcuteBearctd
B Y ¥ 3 eUs sUUYaUUGd go
a~ @G

m@MAs TF, Ui U ) Jya U0 :
fedddavUd 6 g fprenmiRNAc aBalBUsUis U8 Uba
af »

a0 jeyalgl c{g’&(]fdal‘D (Jg 0B a ) d/3 @ﬂﬂd]&‘a&‘og'l)‘sﬁlfixsy“
8 g jeitiose)y asUUUs (kbeys aupstregis WosriiRNAIW ST d @i 1B WG €
0’99(1353’315300 Yo DAYA CY hAsYagUYlose U tUgUUy Uiegs3slUU &
premRNM a YdU GUaoeUUs(, 'G’Sﬁablespvsauwujlss UeUass ¢
U sUUaU00evYUxs GUs 1 oy Wesclp) -’ W;Uet)eYoqwqqsgngaaysesCUfb
aUslasg Ueg ayYdU UDOQSUUGQ’ e 6y Udsss U ¥ed U
ce3slsvyeUUsayd G9aUUYWEdig W dhossdissU lﬂll]Ja]g’oesLmuseGU
UlGiey gi 3 Gp‘ﬂe—nﬁh&l,@seoﬂjslﬁ’yaUU&'ESSeau‘?ﬁde 8'0a 3l ad)FpHI } Uy o L
] yoGUUye) “oadjeie) Ua Bégd)apsgblyd osdd

Doys3 ¢ aU, Uy aU
echyl BaUff e ) sley 3
s (' g§ sglitay esUgfPapaiiig 4

124



125



5qp¢ 7 BELAIEALE
TOUY Uds UsYpoeaUsU Uddg tUsuUsaUsyseed usUUy
U stdUdeesosoat 3 UdeasloalUi aUxys 65 68 ealUd ~ Uy L
GJe3eae0a90e 0Us; Y

1 3Uo31 31 908d UyaUxs y¥3W3S3ddg Udd eUU0Uo, Uded

1. *DiIS-TSS: An Annotation Agnostic Algorithm for TSS Identification. Grigoriadis

D. Rer di k op,aGedrgitilasNGAK., Hatzigeorgiou A. (2020)Bioinformatics and
Biomedical Engineering. IWBBIO 2026ttps://doi.org/10.1007/978-030-45385-5 55
AThese authors contributed equally: Grigor
K osaycddagsPihodleaosU g 6balbded Udige BnO)Uelslics

Bioinformatics

2. Solving the transcription start site identification problem with ADAPT-CAGE: a
Machine Learning algorithm for the analysis of CAGE data. Georgakilas, G.K,
Perdikopanis, NA & Hatzigeorgiou, A.. Sci Rep 10, 877 (A2
https://doi.org/10.1038/s4159805781%3

AThese authors contributed equally: G.kedBgakilas and N. Perdikopanis.

| ~edUleywal y3 Uy 3dd miRWBdpUjigdesdlUssat a3 ~ Uy U

1. DIANA-miRGen v4: Indexing promoters and regulators for more than 1,500
mictoRNAs.Ni k 0 s P e r,GeokgopKaGeorgalkdlas Dimitris Grigoriadis,
Vasilis Pierros, loannis Kavakioti®anagotis Alexiou and Artemis Hatzigeorgi¢u
AcceptedNucleic Acids Research October 2020
https://doi.org/10.1093/nar/gkaal060

AThese authors contributed equally: Nikos Perdikopanis and Georgios K. Georgakilas

gUs3 hedld e901 13 Usabalmamgslh aclbalberke jel)

1. D-sORF: Accurate ab initio classification of experimentally detected sORFs
associated to the translational machinery. Nikos Perdikopanisintonis Giannakakis,

loannis Kavakiotis and Artemis Haggiorgiou¢ " @ 6 b,& 8B 6 g2071)9 6 d

Eoo] Ulle aU0GUaUar3s bosboaars

1. Identifying Pri -miRNA Transcription Start Sites. Georgakilas G.Perdikopanis N.,
Hatzigeorgiou A.G. (2018) In: miRNA Biogenesis. Methods in Molecular Biology, vol
1823. Springer, New Y&, NY. https://doi.org/10.1007/978-493386248 2

126


https://doi.org/10.1007/978-3-030-45385-5_55
https://doi.org/10.1007/978-3-030-45385-5_55
https://doi.org/10.1038/s41598-020-57811-3
https://doi.org/10.1038/s41598-020-57811-3
https://doi.org/10.1038/s41598-020-57811-3
https://doi.org/10.1007/978-1-4939-8624-8_2

6)] 7] UBAKE

Abee|T.etalo Hnny 0 WDSYSNARO Sdzl F NBE2GAO O2NB LINRY2GS
5 b ! Gaome researchl8(2), pp. 31€323.

Agarwal, Veta.o H nMp 0 Wt NEBRAOGAY 3 S&F FASYO I IDVSY YiakieNye wxow b !
4. doi:10.7554/eLife.05005

LfaYFYS wd . @ onHnnnO W9 RA G2 N Bfiefings.indzA £ RAy 3 & dzO
Bioinformatics pp. 45. doi: 10.1093/bib/5.1.4

Andrews, S. J. and Rothndgé W® | @ OHAamn O WeOfddNictionavpEptidks” S NH A y 3
SyO2RSR 06& &Kz NI NatudSRevieMB GeRetigipd286284: d6iS 4 Q
10.1038/nrg3705

Ansorge, Wetal.ld Mmcpy T 0O W! dzi2YlF GSR 5b! &SIjdz2SyOAay3ay dz &N
0l YR& RdzNA y 3 Ndle® AdidslRekaddh, HNIHaRMEDT) doi:

10.1093/nar/15.11.4593

Bailey, T.letal.o H n Mp 0  W¢ K SNucef acds resezxch38N1 Y pp. W3@49.

. FYRB2LIRKEIRT {® FyR aAlGN}T wod oHnndd Wel NBS
identification of tissuespecific negati@ S E | Bbilifd®ndatizg, 25(20), pp. 26232631.

NI SEZ 5@ t ® 6H A bingenedls hedhaBsmban &F Yizy D) REB(Z)IPE A
281¢297.

. FNISEYX 50 td OHNnNd0 WYRAORPWD I 8 ¥ N&) bpSHAEG wS $a B
doi: 10.1016/j.cell.2009.01.002

Bazzini, A. fetal.o H nmn U WL RSWINORFsANQ¢rtabkaey usidg Fibosdowprinting
YR S@2f dzii A 2 y THRREMBDBWNa) pNIBEIAIA dbiyl @ID0Zembj.201488411

. StEEYEYS wod 6 wmdc c U Sciericgpy. BA3XK. Goi:1t0. MR GAsbidnoe Y58 B 73134

Bemley,Joy 2 RI (S0 Wi 21K bDIORD d/PS domAiitsdsacaion Reyiral
Networks. Proceedings (Cat. N0.99CH363$8)10.1109/ijcnn.1999.830885

Bernstein, B.Eetd. O H nnH0 ANaABIXKBIKANaG2YS 1o [@8&d n Ay O2R
Proceedings of the NationAcademy of Sciences of the United Stafe&merica 99(13) pp.
86958700.

Bhattacharyya, Metal.o H A MH O Wa A ONRBwb! NI y withNbltl-dbjdcavg a G I N
TSI GdzNB  Siafisticsl Guplicatioh€id genetics and maikee biology 11(1), p. Article 6.

. 2NOKSNI X D adx [YASNE 2 YR 51 BARazyz . o
Y A ONZ WatdredstuEtural & molecular biologg3(12), pp. 10971101.

. NBAYFYS [ ® 6 M dddachine Leadidighpy 123 1MONBIR A O 2 NB Q=
10.1007/bf00058655

CNBAYEYS [ © 6HAAMBEHddil0.K0RAS01DIBI4NF2A Y I QT LILID
Brennecke, Btal.lo H n np 0 Wt NA Yy OGRILHBS( 2 NBLOSAEHOBPEEBD f. ¢853.5

/[ TAE - ®X | F3ISR2NYyz / & | & | yR [ dzisdedipi capped, wd O H
127


http://paperpile.com/b/cb6zYQ/LKAK
http://paperpile.com/b/cb6zYQ/LKAK
http://paperpile.com/b/cb6zYQ/LKAK
http://paperpile.com/b/cb6zYQ/LKAK
http://paperpile.com/b/cb6zYQ/LKAK
http://paperpile.com/b/cb6zYQ/LKAK
http://paperpile.com/b/cb6zYQ/Deag
http://paperpile.com/b/cb6zYQ/Deag
http://paperpile.com/b/cb6zYQ/Deag
http://paperpile.com/b/cb6zYQ/Deag
http://paperpile.com/b/cb6zYQ/Deag
http://paperpile.com/b/cb6zYQ/Deag
http://dx.doi.org/10.7554/eLife.05005
http://paperpile.com/b/cb6zYQ/Deag
http://paperpile.com/b/cb6zYQ/w3fs
http://paperpile.com/b/cb6zYQ/w3fs
http://paperpile.com/b/cb6zYQ/w3fs
http://paperpile.com/b/cb6zYQ/w3fs
http://dx.doi.org/10.1093/bib/5.1.4
http://paperpile.com/b/cb6zYQ/w3fs
http://paperpile.com/b/cb6zYQ/glQP
http://paperpile.com/b/cb6zYQ/glQP
http://paperpile.com/b/cb6zYQ/glQP
http://paperpile.com/b/cb6zYQ/glQP
http://paperpile.com/b/cb6zYQ/glQP
http://dx.doi.org/10.1038/nrg3705
http://paperpile.com/b/cb6zYQ/glQP
http://paperpile.com/b/cb6zYQ/e9Ii
http://paperpile.com/b/cb6zYQ/e9Ii
http://paperpile.com/b/cb6zYQ/e9Ii
http://paperpile.com/b/cb6zYQ/e9Ii
http://paperpile.com/b/cb6zYQ/e9Ii
http://paperpile.com/b/cb6zYQ/e9Ii
http://paperpile.com/b/cb6zYQ/e9Ii
http://dx.doi.org/10.1093/nar/15.11.4593
http://paperpile.com/b/cb6zYQ/e9Ii
http://paperpile.com/b/cb6zYQ/BFMu
http://paperpile.com/b/cb6zYQ/BFMu
http://paperpile.com/b/cb6zYQ/BFMu
http://paperpile.com/b/cb6zYQ/BFMu
http://paperpile.com/b/cb6zYQ/BFMu
http://paperpile.com/b/cb6zYQ/eHZK
http://paperpile.com/b/cb6zYQ/eHZK
http://paperpile.com/b/cb6zYQ/eHZK
http://paperpile.com/b/cb6zYQ/eHZK
http://paperpile.com/b/cb6zYQ/4A2n
http://paperpile.com/b/cb6zYQ/4A2n
http://paperpile.com/b/cb6zYQ/4A2n
http://paperpile.com/b/cb6zYQ/4A2n
http://paperpile.com/b/cb6zYQ/cacV
http://paperpile.com/b/cb6zYQ/cacV
http://paperpile.com/b/cb6zYQ/cacV
http://paperpile.com/b/cb6zYQ/cacV
http://dx.doi.org/10.1016/j.cell.2009.01.002
http://paperpile.com/b/cb6zYQ/cacV
http://paperpile.com/b/cb6zYQ/lLmi
http://paperpile.com/b/cb6zYQ/lLmi
http://paperpile.com/b/cb6zYQ/lLmi
http://paperpile.com/b/cb6zYQ/lLmi
http://paperpile.com/b/cb6zYQ/lLmi
http://paperpile.com/b/cb6zYQ/lLmi
http://dx.doi.org/10.1002/embj.201488411
http://paperpile.com/b/cb6zYQ/lLmi
http://paperpile.com/b/cb6zYQ/EKG8
http://paperpile.com/b/cb6zYQ/EKG8
http://paperpile.com/b/cb6zYQ/EKG8
http://dx.doi.org/10.1126/science.153.3731.34
http://paperpile.com/b/cb6zYQ/EKG8
http://paperpile.com/b/cb6zYQ/BjJC
http://paperpile.com/b/cb6zYQ/BjJC
http://paperpile.com/b/cb6zYQ/BjJC
http://paperpile.com/b/cb6zYQ/BjJC
http://dx.doi.org/10.1109/ijcnn.1999.830885
http://paperpile.com/b/cb6zYQ/BjJC
http://paperpile.com/b/cb6zYQ/0yDR
http://paperpile.com/b/cb6zYQ/0yDR
http://paperpile.com/b/cb6zYQ/0yDR
http://paperpile.com/b/cb6zYQ/0yDR
http://paperpile.com/b/cb6zYQ/0yDR
http://paperpile.com/b/cb6zYQ/0yDR
http://paperpile.com/b/cb6zYQ/0yDR
http://paperpile.com/b/cb6zYQ/FO2K
http://paperpile.com/b/cb6zYQ/FO2K
http://paperpile.com/b/cb6zYQ/FO2K
http://paperpile.com/b/cb6zYQ/FO2K
http://paperpile.com/b/cb6zYQ/FO2K
http://paperpile.com/b/cb6zYQ/FO2K
http://paperpile.com/b/cb6zYQ/i6KN
http://paperpile.com/b/cb6zYQ/i6KN
http://paperpile.com/b/cb6zYQ/i6KN
http://paperpile.com/b/cb6zYQ/i6KN
http://paperpile.com/b/cb6zYQ/lbxC
http://paperpile.com/b/cb6zYQ/lbxC
http://paperpile.com/b/cb6zYQ/lbxC
http://paperpile.com/b/cb6zYQ/lbxC
http://dx.doi.org/10.1007/bf00058655
http://paperpile.com/b/cb6zYQ/lbxC
http://paperpile.com/b/cb6zYQ/daUe
http://dx.doi.org/10.1023/a:1010933404324
http://paperpile.com/b/cb6zYQ/daUe
http://paperpile.com/b/cb6zYQ/MMwG
http://paperpile.com/b/cb6zYQ/MMwG
http://paperpile.com/b/cb6zYQ/MMwG
http://paperpile.com/b/cb6zYQ/MMwG
http://paperpile.com/b/cb6zYQ/MMwG
http://paperpile.com/b/cb6zYQ/EOPt

polyadenylated transcripd G KF G OF y | f aRNAROA2) OppALE5§1966.4 Ywb! & Q

[ F NYAYOAST t di YORMENS WvNBNA REcRircippSA0EE9KdRix
10.1093/dnares/dsq014

Casson,S.&tal.lé H nnH O W¢KS Ardbiddpsislefcodass yredicedrpegticequired
T2NJ O2NNBOG NB2{G 3INE 6 (iThe RlayitRelld(8)) pp. 18E @D dzf + NI LI+ i

ChanutDelalande, Hetal.6 H nmn 0 Wt NRA  adtdSslafieddiRséna forlthdFEmporaliR A
control2 T R S @S Nawdc8bidlaygle(11), pp. 10351044

Chen, Zetal.o H n m n 0 -14BYhiibitonorsmall cell lung cancer cell proliferation by targeting
c-a & JQurnal of expémental & clinical cancer research:,@RB, p. 151.

Chien,GH.etal6 H A MM0O WLRSYGATE@AYI GNIYAONRLIA2YLE ai
highi K NB dz3 K LJdzi & $lljctib atiGsirebegh 3(21), bpQ I3459356.

/| 2KSYysZ {® ad 6Hnamn0 WIGSNEGKAY A TREMBOAaungf S¢ | 3
pp. 93%938.

I 2yA2NIAdZYS MGKS LYGSNYFGAZ2YEE 1 FLYFL YR XeEK
Internationall I LJa | LJ tNAtRre@.@89@36. doi:10.1038/nature02168

Corcoran,D.letalo H nncpv WCSIF (dzNBa 2F ovisaméigéfiohy YA ONR wb
polymerase Il chromatih Y Y dzy 2 LINS O A LBloS ongdd2 p/eS87B.G I QX

Couso,dt ® Iy R t I NI Ijd@awns AtOd GARym o/ RY/Ffdzy OliA2zy 2F
Nature reviews. Molecular cell biolagh8(9), pp 575589.

Loz A

/| 20SNE ¢ YR $a&NIYESi DK e LINEER Briiabtdris brda & A TA OF |
Information Theorypp. 2X%27.doi: 10.1109/tit.1967.1053964

Crappé, talo H nAnMo U W/ 2YOAYAYy3 Ay aiftAidz2 LINDigeA OUAz2Y
A8 NDK F2N y208t BMdiGetokdd 648 dofin REMA12E641MC 3 QT
648.

I NARO1Z Co ompT a0 W/ S N&Fepl 268563. do2 T a2t SOdzf | NJ
10.1038/227561a0

Daniunaite, Ketal.(H n M T 0 YghificAngeofOniRINA Bost gene promoter methylation in
LINE & G I G Sumar mpldcibkgenetic86(13), pp. 24532461,

Dedes, K. &t al.6 H n m m U-reddlatidngof/the miRNA mast regulators Drosha and Dicer is
associagd with specifiéi dzo 3 NP dzLJa 2 FEumpeanljoarial cbdant@INpps 138
150.

Denli, A Metal,o Hnnno Wt N2OSaaAy3da 2F LINAYIFNE YAONRwb!
Nature, pp. 23%235. doi:10.1038/nature03049

Dong, Xetalo H n Mo 0 WY%YdpnylLumE SyO2RSR 0@ | &aK2NI 2LJ
in pollen tube growth as a profilin ligand ¥l A UoBr@s of experimental botang4(8), pp.

23592372.

Durgabai, R.P.L.and Y, RB.amn 0 WCSI G§dzNBE { St SAQIARGPp.dza Ay 3 w!
82158218. doi:10.17148/ijarcce.2014.31031

128


http://paperpile.com/b/cb6zYQ/EOPt
http://paperpile.com/b/cb6zYQ/EOPt
http://paperpile.com/b/cb6zYQ/EOPt
http://paperpile.com/b/cb6zYQ/m1ct
http://paperpile.com/b/cb6zYQ/m1ct
http://paperpile.com/b/cb6zYQ/m1ct
http://paperpile.com/b/cb6zYQ/m1ct
http://dx.doi.org/10.1093/dnares/dsq014
http://paperpile.com/b/cb6zYQ/m1ct
http://paperpile.com/b/cb6zYQ/mEkY
http://paperpile.com/b/cb6zYQ/mEkY
http://paperpile.com/b/cb6zYQ/mEkY
http://paperpile.com/b/cb6zYQ/mEkY
http://paperpile.com/b/cb6zYQ/mEkY
http://paperpile.com/b/cb6zYQ/mEkY
http://paperpile.com/b/cb6zYQ/WLKR
http://paperpile.com/b/cb6zYQ/WLKR
http://paperpile.com/b/cb6zYQ/WLKR
http://paperpile.com/b/cb6zYQ/WLKR
http://paperpile.com/b/cb6zYQ/WLKR
http://paperpile.com/b/cb6zYQ/WLKR
http://paperpile.com/b/cb6zYQ/P6QU
http://paperpile.com/b/cb6zYQ/P6QU
http://paperpile.com/b/cb6zYQ/P6QU
http://paperpile.com/b/cb6zYQ/P6QU
http://paperpile.com/b/cb6zYQ/P6QU
http://paperpile.com/b/cb6zYQ/P6QU
http://paperpile.com/b/cb6zYQ/SaOa
http://paperpile.com/b/cb6zYQ/SaOa
http://paperpile.com/b/cb6zYQ/SaOa
http://paperpile.com/b/cb6zYQ/SaOa
http://paperpile.com/b/cb6zYQ/SaOa
http://paperpile.com/b/cb6zYQ/SaOa
http://paperpile.com/b/cb6zYQ/OBo7
http://paperpile.com/b/cb6zYQ/OBo7
http://paperpile.com/b/cb6zYQ/OBo7
http://paperpile.com/b/cb6zYQ/OBo7
http://paperpile.com/b/cb6zYQ/pBFW
http://paperpile.com/b/cb6zYQ/pBFW
http://paperpile.com/b/cb6zYQ/pBFW
http://paperpile.com/b/cb6zYQ/pBFW
http://dx.doi.org/10.1038/nature02168
http://paperpile.com/b/cb6zYQ/pBFW
http://paperpile.com/b/cb6zYQ/M5EV
http://paperpile.com/b/cb6zYQ/M5EV
http://paperpile.com/b/cb6zYQ/M5EV
http://paperpile.com/b/cb6zYQ/M5EV
http://paperpile.com/b/cb6zYQ/M5EV
http://paperpile.com/b/cb6zYQ/M5EV
http://paperpile.com/b/cb6zYQ/o01e
http://paperpile.com/b/cb6zYQ/o01e
http://paperpile.com/b/cb6zYQ/o01e
http://paperpile.com/b/cb6zYQ/o01e
http://paperpile.com/b/cb6zYQ/eGxn
http://paperpile.com/b/cb6zYQ/eGxn
http://paperpile.com/b/cb6zYQ/eGxn
http://paperpile.com/b/cb6zYQ/eGxn
http://dx.doi.org/10.1109/tit.1967.1053964
http://paperpile.com/b/cb6zYQ/eGxn
http://paperpile.com/b/cb6zYQ/mxAj
http://paperpile.com/b/cb6zYQ/mxAj
http://paperpile.com/b/cb6zYQ/mxAj
http://paperpile.com/b/cb6zYQ/mxAj
http://paperpile.com/b/cb6zYQ/mxAj
http://paperpile.com/b/cb6zYQ/mxAj
http://dx.doi.org/10.1186/1471-2164-14-648
http://dx.doi.org/10.1186/1471-2164-14-648
http://paperpile.com/b/cb6zYQ/mxAj
http://paperpile.com/b/cb6zYQ/ZOr3
http://paperpile.com/b/cb6zYQ/ZOr3
http://paperpile.com/b/cb6zYQ/ZOr3
http://paperpile.com/b/cb6zYQ/ZOr3
http://dx.doi.org/10.1038/227561a0
http://paperpile.com/b/cb6zYQ/ZOr3
http://paperpile.com/b/cb6zYQ/Delo
http://paperpile.com/b/cb6zYQ/Delo
http://paperpile.com/b/cb6zYQ/Delo
http://paperpile.com/b/cb6zYQ/Delo
http://paperpile.com/b/cb6zYQ/Delo
http://paperpile.com/b/cb6zYQ/Delo
http://paperpile.com/b/cb6zYQ/LrO4
http://paperpile.com/b/cb6zYQ/LrO4
http://paperpile.com/b/cb6zYQ/LrO4
http://paperpile.com/b/cb6zYQ/LrO4
http://paperpile.com/b/cb6zYQ/LrO4
http://paperpile.com/b/cb6zYQ/LrO4
http://paperpile.com/b/cb6zYQ/LrO4
http://paperpile.com/b/cb6zYQ/BdXy
http://paperpile.com/b/cb6zYQ/BdXy
http://paperpile.com/b/cb6zYQ/BdXy
http://paperpile.com/b/cb6zYQ/BdXy
http://paperpile.com/b/cb6zYQ/BdXy
http://paperpile.com/b/cb6zYQ/BdXy
http://dx.doi.org/10.1038/nature03049
http://paperpile.com/b/cb6zYQ/BdXy
http://paperpile.com/b/cb6zYQ/wiJc
http://paperpile.com/b/cb6zYQ/wiJc
http://paperpile.com/b/cb6zYQ/wiJc
http://paperpile.com/b/cb6zYQ/wiJc
http://paperpile.com/b/cb6zYQ/wiJc
http://paperpile.com/b/cb6zYQ/wiJc
http://paperpile.com/b/cb6zYQ/wiJc
http://paperpile.com/b/cb6zYQ/dzb7
http://paperpile.com/b/cb6zYQ/dzb7
http://paperpile.com/b/cb6zYQ/dzb7
http://paperpile.com/b/cb6zYQ/dzb7
http://dx.doi.org/10.17148/ijarcce.2014.31031
http://paperpile.com/b/cb6zYQ/dzb7

9FNRYS . OomdpTt v W. 220 a0 NI LI Bh8 AnkadtsRiSwtisticgp2 G K S NJ
1¢26. doi:10.1214/a0s/1176344552

/ h59 t NR2SOG /2yaz2NlAdzy o6HnmMHO Wy AyaGaSaNI
Y 2, XN&8uee, 489(741), pp. 5274.

m T

9
3
INYy&aGZ Wod yR YSEfAAZ ad o matatediscoddly BNR Y1 aayY | dz
OK I NI OG Sunkird methdd29(B)XRpp. 216216.

FANTOM Consortiuand the RIKEN PMI and CLST (BEA)6 H nmn 0 WleveLINB Y 2 (G S NJ
YIEYYLFf ALY SEINABSRNRI), ppUeA7G Q=

Feng,Jetal6 H A MH 0 WL REBYIjI AF¥ R AK Y &WaturedRétdcylshp. 4728 { Q=
1740. doi:10.1038/nprot.2012.101

Fies, Wetalo MmpT c 0 W/ 2YLX SGS ydz0ft S20ARS aSlasy0S 27
secondary structure of the replicasé ¢ $l&de pp. 50@507. doi:10.1038/260500a0

CAGOKXZ Co® . ompnnd W2 | NNBYy {o® al/dzt 20K YR
in nervous activity. Bulletin of mathematical biogsics, vol. 5 (1943), pp. 1d% o ddumal of
Symbolic Logigpp. 4%50. doi:10.2307/2268029

Florquin, Ket al.0 H n n p Gscal ptrudiiEISanalysis of the core promotermammalian ad
LI | yi 3IduacaSos @search3(13), pp. 42564264,

Freund, Y. athSchapire, RE 06 M p 0-th&btetic §eheralizator? of ofine learning and
'y F LILX A OF G Aécyire Kiakes in @onpute ASEichie>23.37. doi 10.1007/3540-
591192 166

Friard, Oetal.lo HAamMn 0 W/ ANDdzAGas5.Y | RIGlol&aS -2F YAESR
F2NBFNR NBIdz | §2NB O BMDmzkfarmiatics Y1, pKA®BY' y | YR Y 2 dza

CNASRYFYZ W | & 0HAnH OCoMutatralfStatistic&Datd Ndalyip.Sy i 0
367¢378. doi:10.1016/s016/9473(01)@065-2.

Friedman, R. @tal.o H nny 0 Wallm@niRNASIaN ¥onserved targets of mittdRa Q =
Genome Researchp. 92;105.doi: 10.110¥gr.082701.108

Frith, M. Cetal.(200r 0 W! O2RS FT2NJ 0N} YY¥ONR LW \@PyRYSanE i,
Researchpp. X12. doi:10.1101/gr.6831208

Fukue, Yetal.o H nnn o W/ 2NB LINE Y 2 ic §eNds BaveSai§hyy distincve S dz] | N.
YSOKLF YA OF NucleiNaitls3eNaagB(I9), pp. 583%6840.

Galindo, M. letal.2on T 0 Wt SLIGARSAa SyO2RSR o0& aK2NI hwcCa
neg Sdzl I NB 2 i A PLoSIb®MdB(GK p. ¥186 & QX

Gan, Y., Guan, J. and Zhou, S. (2912) O2 YLJ NRA a2y & (i dzR BNAStyuctwed I ( dzNB
LINE LISNII A $& T2 NJ BUCEBIiafdrBande LANGDIROL (86/ 34211051 3-4.

Garcia, D. Metal.o H n MM O WpaBinig tabiit$ éhdRhigh targedite abundance decrease
the proficiency ofIsg I Y R 2 i K S Natwelsubtiral & rholecut&r biayy, 18(10), pp.
113%1146.

Geng, Yetal.6 H n m U -9 @ah vehulate prolifation and apoptosis of human granulosa
cellsviatargtingIGFMw Ay L} f & O@ a (JodnaldiZssited repddididnBndS Q >

129


http://paperpile.com/b/cb6zYQ/f4pB
http://paperpile.com/b/cb6zYQ/f4pB
http://paperpile.com/b/cb6zYQ/f4pB
http://paperpile.com/b/cb6zYQ/f4pB
http://dx.doi.org/10.1214/aos/1176344552
http://paperpile.com/b/cb6zYQ/f4pB
http://paperpile.com/b/cb6zYQ/htZt
http://paperpile.com/b/cb6zYQ/htZt
http://paperpile.com/b/cb6zYQ/htZt
http://paperpile.com/b/cb6zYQ/htZt
http://paperpile.com/b/cb6zYQ/rl4H
http://paperpile.com/b/cb6zYQ/rl4H
http://paperpile.com/b/cb6zYQ/rl4H
http://paperpile.com/b/cb6zYQ/rl4H
http://paperpile.com/b/cb6zYQ/eHqe
http://paperpile.com/b/cb6zYQ/eHqe
http://paperpile.com/b/cb6zYQ/eHqe
http://paperpile.com/b/cb6zYQ/eHqe
http://paperpile.com/b/cb6zYQ/eHqe
http://paperpile.com/b/cb6zYQ/eHqe
http://paperpile.com/b/cb6zYQ/wTWb
http://paperpile.com/b/cb6zYQ/wTWb
http://paperpile.com/b/cb6zYQ/wTWb
http://paperpile.com/b/cb6zYQ/wTWb
http://paperpile.com/b/cb6zYQ/wTWb
http://paperpile.com/b/cb6zYQ/wTWb
http://dx.doi.org/10.1038/nprot.2012.101
http://paperpile.com/b/cb6zYQ/wTWb
http://paperpile.com/b/cb6zYQ/kzzv
http://paperpile.com/b/cb6zYQ/kzzv
http://paperpile.com/b/cb6zYQ/kzzv
http://paperpile.com/b/cb6zYQ/kzzv
http://paperpile.com/b/cb6zYQ/kzzv
http://paperpile.com/b/cb6zYQ/kzzv
http://dx.doi.org/10.1038/260500a0
http://paperpile.com/b/cb6zYQ/kzzv
http://paperpile.com/b/cb6zYQ/0GW3
http://paperpile.com/b/cb6zYQ/0GW3
http://paperpile.com/b/cb6zYQ/0GW3
http://paperpile.com/b/cb6zYQ/0GW3
http://paperpile.com/b/cb6zYQ/0GW3
http://dx.doi.org/10.2307/2268029
http://paperpile.com/b/cb6zYQ/0GW3
http://paperpile.com/b/cb6zYQ/yE1P
http://paperpile.com/b/cb6zYQ/yE1P
http://paperpile.com/b/cb6zYQ/yE1P
http://paperpile.com/b/cb6zYQ/yE1P
http://paperpile.com/b/cb6zYQ/yE1P
http://paperpile.com/b/cb6zYQ/yE1P
http://paperpile.com/b/cb6zYQ/Xgvb
http://paperpile.com/b/cb6zYQ/Xgvb
http://paperpile.com/b/cb6zYQ/Xgvb
http://paperpile.com/b/cb6zYQ/Xgvb
http://dx.doi.org/10.1007/3-540-59119-2_166
http://dx.doi.org/10.1007/3-540-59119-2_166
http://paperpile.com/b/cb6zYQ/Xgvb
http://paperpile.com/b/cb6zYQ/o7QO
http://paperpile.com/b/cb6zYQ/o7QO
http://paperpile.com/b/cb6zYQ/o7QO
http://paperpile.com/b/cb6zYQ/o7QO
http://paperpile.com/b/cb6zYQ/o7QO
http://paperpile.com/b/cb6zYQ/o7QO
http://paperpile.com/b/cb6zYQ/eVmK
http://paperpile.com/b/cb6zYQ/eVmK
http://paperpile.com/b/cb6zYQ/eVmK
http://paperpile.com/b/cb6zYQ/eVmK
http://dx.doi.org/10.1016/s0167-9473(01)00065-2
http://paperpile.com/b/cb6zYQ/eVmK
http://paperpile.com/b/cb6zYQ/ii0l
http://paperpile.com/b/cb6zYQ/ii0l
http://paperpile.com/b/cb6zYQ/ii0l
http://paperpile.com/b/cb6zYQ/ii0l
http://paperpile.com/b/cb6zYQ/ii0l
http://paperpile.com/b/cb6zYQ/ii0l
http://dx.doi.org/10.1101/gr.082701.108
http://paperpile.com/b/cb6zYQ/ii0l
http://paperpile.com/b/cb6zYQ/jNnf
http://paperpile.com/b/cb6zYQ/jNnf
http://paperpile.com/b/cb6zYQ/jNnf
http://paperpile.com/b/cb6zYQ/jNnf
http://paperpile.com/b/cb6zYQ/jNnf
http://paperpile.com/b/cb6zYQ/jNnf
http://dx.doi.org/10.1101/gr.6831208
http://paperpile.com/b/cb6zYQ/jNnf
http://paperpile.com/b/cb6zYQ/7ejq
http://paperpile.com/b/cb6zYQ/7ejq
http://paperpile.com/b/cb6zYQ/7ejq
http://paperpile.com/b/cb6zYQ/7ejq
http://paperpile.com/b/cb6zYQ/7ejq
http://paperpile.com/b/cb6zYQ/7ejq
http://paperpile.com/b/cb6zYQ/7WyP
http://paperpile.com/b/cb6zYQ/7WyP
http://paperpile.com/b/cb6zYQ/7WyP
http://paperpile.com/b/cb6zYQ/7WyP
http://paperpile.com/b/cb6zYQ/7WyP
http://paperpile.com/b/cb6zYQ/7WyP
http://paperpile.com/b/cb6zYQ/pGjV
http://paperpile.com/b/cb6zYQ/pGjV
http://paperpile.com/b/cb6zYQ/pGjV
http://paperpile.com/b/cb6zYQ/pGjV
http://dx.doi.org/10.1186/1471-2105-13-4
http://paperpile.com/b/cb6zYQ/pGjV
http://paperpile.com/b/cb6zYQ/FMlb
http://paperpile.com/b/cb6zYQ/FMlb
http://paperpile.com/b/cb6zYQ/FMlb
http://paperpile.com/b/cb6zYQ/FMlb
http://paperpile.com/b/cb6zYQ/FMlb
http://paperpile.com/b/cb6zYQ/FMlb
http://paperpile.com/b/cb6zYQ/FMlb
http://paperpile.com/b/cb6zYQ/0Uma
http://paperpile.com/b/cb6zYQ/0Uma
http://paperpile.com/b/cb6zYQ/0Uma
http://paperpile.com/b/cb6zYQ/0Uma
http://paperpile.com/b/cb6zYQ/0Uma

genetics 36(2, pp. 21£221.

Georgakilas, Gt al.6 H n M n UTSSY AcaueatdBhicroRNA transcription sség identification
reveals a significant number divergent priY’ A w b Naduf® Eommunications, p. 00.

DS2NHBHI{AflI &S D® YPT t SNRA12LIYAEAS bd FyR |Gl
site identification problem with ADARTAGE: a Machine Learning algorithm for the analysis of
CAGRR I (i9ciéniific reports10(1), p. 877.

Graveley,B.Rtalo HnMMU0O We¢KS RS@GSE2LIVSyYydlf GNI yaONA L2
Nature 471(7339), pp. 4&379.

Griffith, O. Letal,l6 H n ny 0 Wh w S Jaccgsg SoivimityydrivénltdSoyirce for regulatory
annotali A NYARIE acids researcB6(Database issue), pp. D£Q3.

Griffiths-Jones, Setalo H nnc 0 WYAw. I 8SY YAONRwb! aSljdsSyoSaz
Nucleic acids researcB4(Database issue), pp. D£40

Grimson, Aetal6 H nnT 0O WaAONRwb! GFNBSGAY3I ALISOATFTAOAGER
LI A NVolscaler Eell27(1), pp. 94105.

Guenther, M. Getal,o H nnT 0 W! OKNRYIl GAy fithtgRaymodt] F y R G NI
LINE Y2 (0 SNB A, el KXY py. 78St 4 Q

Gu, JetaldHnnc?0d Wt NAYINE GNIyaONRLIiAa FyR SELINB&AA:
detected by mapping ESTs to th&if I y 1 A y 3 Mafrjatiad gefoséofiicial journal of
the International Mammalian Genome Sociely (10), pp. 1033L041.

Guo, Zetal.ld H n MmN 0 -WdeSyARyoitissuspecific microRNA and transcription factor
regulatory networksk y M H  Scikridific oSoes®, p. 5150.

Guttman, M.et al.0 H n n ¢ matiVigkaliB: reveals over a thousand highly conserved large
nonrO2 RAY 3 whb ! & Natuyg py. RBEX2Y. tai1Q.X038/nature07672

Haberle, Vetalo H nmp 0 W/ ! D9 N)Y LINB OA &eésolutigh pronioterdnie NI G NA S
mink Y3 T2 NJ AY {0 SNutldic hdid@dsearofd(s), p.a58.4 Q =

Hafner, M.et al.6 H n Miranscrigtbmewide identification of RNAInding protein and microRNA
target sites by PAR [ LCel1Z1(1), pp. 12€141.

Hamed, Metalé6 HnmMp 0O WECYAwWY | 6S06 &SNIISNIsgeafid 02y a i N
transcription factor ananiRNA ceNB 3 dzf | { 2 NBuclgicadids 2ebEhrAS(W1), pp.
W2838.

Hanada,Ketalo H nnT 0 W! I NBHS yguVopehhdhgfrayies@dighe O2RA Y 3
intergenic regions of the Arabidopsis thaliana genome are transcribed andfer purifying
a St S (eiégrforre/Rasearchp. 632,640. doi:10.1101/gr.5836207

Hanada, Ketalo H nmMn 0 WA hwC paksgets iNgntifylsmalidaRradadingrras
WA 0 K KA 3JK O 2BoinfgrahatitsIppl 34004 doifl@1D93/bioinbrmatics/btp688

Han, Jetal.6 H n RaptNI Y 2 ONR LJG A2y £ ONP & & NB 3 dzfQel[ilB621y, 0 S 6
pp. 7584.

HannonG.OH Nnno0 WCI Odzf G& hLIAYyA2ya NBO2YYSYRIFGAZ2Y
& 0 NI y Racdity OpaienEg PostPublication Peer Review of the Bioriwadl Literature doi:

130


http://paperpile.com/b/cb6zYQ/0Uma
http://paperpile.com/b/cb6zYQ/0Uma
http://paperpile.com/b/cb6zYQ/oVld
http://paperpile.com/b/cb6zYQ/oVld
http://paperpile.com/b/cb6zYQ/oVld
http://paperpile.com/b/cb6zYQ/oVld
http://paperpile.com/b/cb6zYQ/oVld
http://paperpile.com/b/cb6zYQ/oVld
http://paperpile.com/b/cb6zYQ/wwi0
http://paperpile.com/b/cb6zYQ/wwi0
http://paperpile.com/b/cb6zYQ/wwi0
http://paperpile.com/b/cb6zYQ/wwi0
http://paperpile.com/b/cb6zYQ/wwi0
http://paperpile.com/b/cb6zYQ/yPda
http://paperpile.com/b/cb6zYQ/yPda
http://paperpile.com/b/cb6zYQ/yPda
http://paperpile.com/b/cb6zYQ/yPda
http://paperpile.com/b/cb6zYQ/yPda
http://paperpile.com/b/cb6zYQ/yPda
http://paperpile.com/b/cb6zYQ/21VI
http://paperpile.com/b/cb6zYQ/21VI
http://paperpile.com/b/cb6zYQ/21VI
http://paperpile.com/b/cb6zYQ/21VI
http://paperpile.com/b/cb6zYQ/21VI
http://paperpile.com/b/cb6zYQ/21VI
http://paperpile.com/b/cb6zYQ/Wa9b
http://paperpile.com/b/cb6zYQ/Wa9b
http://paperpile.com/b/cb6zYQ/Wa9b
http://paperpile.com/b/cb6zYQ/Wa9b
http://paperpile.com/b/cb6zYQ/Wa9b
http://paperpile.com/b/cb6zYQ/Wa9b
http://paperpile.com/b/cb6zYQ/tWaC
http://paperpile.com/b/cb6zYQ/tWaC
http://paperpile.com/b/cb6zYQ/tWaC
http://paperpile.com/b/cb6zYQ/tWaC
http://paperpile.com/b/cb6zYQ/tWaC
http://paperpile.com/b/cb6zYQ/tWaC
http://paperpile.com/b/cb6zYQ/OU5N
http://paperpile.com/b/cb6zYQ/OU5N
http://paperpile.com/b/cb6zYQ/OU5N
http://paperpile.com/b/cb6zYQ/OU5N
http://paperpile.com/b/cb6zYQ/OU5N
http://paperpile.com/b/cb6zYQ/OU5N
http://paperpile.com/b/cb6zYQ/rYjU
http://paperpile.com/b/cb6zYQ/rYjU
http://paperpile.com/b/cb6zYQ/rYjU
http://paperpile.com/b/cb6zYQ/rYjU
http://paperpile.com/b/cb6zYQ/rYjU
http://paperpile.com/b/cb6zYQ/rYjU
http://paperpile.com/b/cb6zYQ/rYjU
http://paperpile.com/b/cb6zYQ/S0j4
http://paperpile.com/b/cb6zYQ/S0j4
http://paperpile.com/b/cb6zYQ/S0j4
http://paperpile.com/b/cb6zYQ/S0j4
http://paperpile.com/b/cb6zYQ/S0j4
http://paperpile.com/b/cb6zYQ/S0j4
http://paperpile.com/b/cb6zYQ/DTA6
http://paperpile.com/b/cb6zYQ/DTA6
http://paperpile.com/b/cb6zYQ/DTA6
http://paperpile.com/b/cb6zYQ/DTA6
http://paperpile.com/b/cb6zYQ/DTA6
http://paperpile.com/b/cb6zYQ/DTA6
http://dx.doi.org/10.1038/nature07672
http://paperpile.com/b/cb6zYQ/DTA6
http://paperpile.com/b/cb6zYQ/jc33
http://paperpile.com/b/cb6zYQ/jc33
http://paperpile.com/b/cb6zYQ/jc33
http://paperpile.com/b/cb6zYQ/jc33
http://paperpile.com/b/cb6zYQ/jc33
http://paperpile.com/b/cb6zYQ/jc33
http://paperpile.com/b/cb6zYQ/X2Wi
http://paperpile.com/b/cb6zYQ/X2Wi
http://paperpile.com/b/cb6zYQ/X2Wi
http://paperpile.com/b/cb6zYQ/X2Wi
http://paperpile.com/b/cb6zYQ/X2Wi
http://paperpile.com/b/cb6zYQ/X2Wi
http://paperpile.com/b/cb6zYQ/M2kp
http://paperpile.com/b/cb6zYQ/M2kp
http://paperpile.com/b/cb6zYQ/M2kp
http://paperpile.com/b/cb6zYQ/M2kp
http://paperpile.com/b/cb6zYQ/M2kp
http://paperpile.com/b/cb6zYQ/M2kp
http://paperpile.com/b/cb6zYQ/M2kp
http://paperpile.com/b/cb6zYQ/dDHq
http://paperpile.com/b/cb6zYQ/dDHq
http://paperpile.com/b/cb6zYQ/dDHq
http://paperpile.com/b/cb6zYQ/dDHq
http://paperpile.com/b/cb6zYQ/dDHq
http://paperpile.com/b/cb6zYQ/dDHq
http://paperpile.com/b/cb6zYQ/dDHq
http://dx.doi.org/10.1101/gr.5836207
http://paperpile.com/b/cb6zYQ/dDHq
http://paperpile.com/b/cb6zYQ/cIZv
http://paperpile.com/b/cb6zYQ/cIZv
http://paperpile.com/b/cb6zYQ/cIZv
http://paperpile.com/b/cb6zYQ/cIZv
http://paperpile.com/b/cb6zYQ/cIZv
http://paperpile.com/b/cb6zYQ/cIZv
http://dx.doi.org/10.1093/bioinformatics/btp688
http://paperpile.com/b/cb6zYQ/cIZv
http://paperpile.com/b/cb6zYQ/ZEOR
http://paperpile.com/b/cb6zYQ/ZEOR
http://paperpile.com/b/cb6zYQ/ZEOR
http://paperpile.com/b/cb6zYQ/ZEOR
http://paperpile.com/b/cb6zYQ/ZEOR
http://paperpile.com/b/cb6zYQ/ZEOR
http://paperpile.com/b/cb6zYQ/6lV1
http://paperpile.com/b/cb6zYQ/6lV1
http://paperpile.com/b/cb6zYQ/6lV1
http://paperpile.com/b/cb6zYQ/6lV1

10.3410/f.1005361.200171

Hashimoto, Yetalo H nn M0 W! NB&aOdzS FlLOG2NI o2t AakKAy3ad yS
FIEYAETALFE | f1 KSKYRNDBr&eRimSdf theS\atdralyASailemy of Sciences of
the United States of Ames, 98(11), pp. 633 341.

He,Cetalo HnMHO W, 2dzy3 AY(iNr3ISYyAO YAwb!a INBE fSaa
implications of miRNAostI Sy § O 2 SMugldicdrtids ®3e@cA0(9), pp. 4004012,

Heinz, Setallo H nmn v W{ AYLX S / 2D¥térrighy Trdngcyption Ragtord PkingeS | 3 S
ciswS3dzf F 12NBE 9f SYSyida wSl dzA NB R Md@leeuar Gellp b2 LIK 1 3 S
589. doi:10.1016/j.molcel.2010.05.004

| 2SNI X & 90 YR YSyYyyl NRXZ dEsimatich fooNodorthogonaWw A R3S
t NR o f TectiroMeiricspp. 5%67. doi:10.108000401706.1970.10488634

Hopfield, J. J.andTy 1 2 5® 2 OmMbpyp0v WadbSdzNI ¢ O2YLdzil GA:
LINE 6 f Biolgice EyberneticS23), pp. 14£152.

|25 ¢d Yd o6y2 RI (S 0ProdeedingsRE3M Inieriaiidnal Eodfgrenge NS & G & Q
Document Analysis and Recognitidoi: 10.1109/icdar.1995.598994

Hsu,SD.etalo H AMMO WYYAweEFNI FasSy + RFEGFOFAaS -Grgelld GSa
Ay (i S NI NDdleic 2cis résEarcB9(Database issue), pp. C3ES.

| dZNBRGE [ ® 5d OHAnNHO WEKS YI kY3 duiiAigky&M RALF Iy 2a
genetics: TIG18(9), p. 486.

Ingolia, N. Tetal6 H nMn 0 WwA 0 2 & 2 Y S asivéNBrElatibnioyiside diBnddtated & LIS N
protein-O 2 RA y 3 Céll RgolsB(8)Zpp. 13661379.

LYGSNYFGA2YyFE 1dzYly DSy2YS {SljdSyOAy3 / 2y a2 N
aSljdzSy0S 27F { KSatuiéda1(7011),Ds 93PS Q>

Jacobs,R. &tal.d Mmcppm 0O W! RI LIGA @S a Webrdl @ndputatiohpp. 7¢8.0F f 9 E L
doi: 10.1162/neco0.1991.3.1.79

Johnson,D. ®talo H N AT O -WdeSdpEPINgDfinvivo proteib b ! A y (1 S¢ienGel A 2 y 4 Q
316(5830), pp. 1481502.

Jou,W.Metal,o MpT HUO Wb dzOf S2GARS {SljdzSyO0S 2 WMS2Cke&d DSy
t NP (i Nafung Oz 82:88. doi:10.1038/237082a0

YIYKSNB: '@ FyR . lFyaltxs ad onwnnp0 W{ {NHzOG dzNI f
0SS0 6SSYy LINRI1 I NE 2 KBldic atids ReseSrcB3(10)N{Ep 23068476. 5

Karagkouni, Detal.(2n my 0 WéarBasel/8: a decadieng collection of experimentally

supported miRNA Sy S A y i MubldicQdids gseardde{D1), pp. DEcD245

YFaGdSyYHaSNE Wo t® OoHnnclO WCdzyOdA2ylt ISy2YAO
Ay { @ OGeNIE@Resehrtpf.Q6%373. doi:10.1101/gr.4355406

KawajiH.eta.o H nmn 0 W/ 2 Y LI NR asBofrar@cfiptome @ddiling ugiig) clanklly

amplified and singlenolecule nexta Sy S NI (i A 2 Y Gen&rip deSedr Ok () FpP. 08
717.

131


http://dx.doi.org/10.3410/f.1005361.200171
http://paperpile.com/b/cb6zYQ/6lV1
http://paperpile.com/b/cb6zYQ/sc46
http://paperpile.com/b/cb6zYQ/sc46
http://paperpile.com/b/cb6zYQ/sc46
http://paperpile.com/b/cb6zYQ/sc46
http://paperpile.com/b/cb6zYQ/sc46
http://paperpile.com/b/cb6zYQ/sc46
http://paperpile.com/b/cb6zYQ/sc46
http://paperpile.com/b/cb6zYQ/OnUS
http://paperpile.com/b/cb6zYQ/OnUS
http://paperpile.com/b/cb6zYQ/OnUS
http://paperpile.com/b/cb6zYQ/OnUS
http://paperpile.com/b/cb6zYQ/OnUS
http://paperpile.com/b/cb6zYQ/OnUS
http://paperpile.com/b/cb6zYQ/jkH6
http://paperpile.com/b/cb6zYQ/jkH6
http://paperpile.com/b/cb6zYQ/jkH6
http://paperpile.com/b/cb6zYQ/jkH6
http://paperpile.com/b/cb6zYQ/jkH6
http://paperpile.com/b/cb6zYQ/jkH6
http://paperpile.com/b/cb6zYQ/jkH6
http://dx.doi.org/10.1016/j.molcel.2010.05.004
http://paperpile.com/b/cb6zYQ/jkH6
http://paperpile.com/b/cb6zYQ/fesX
http://paperpile.com/b/cb6zYQ/fesX
http://paperpile.com/b/cb6zYQ/fesX
http://paperpile.com/b/cb6zYQ/fesX
http://dx.doi.org/10.1080/00401706.1970.10488634
http://paperpile.com/b/cb6zYQ/fesX
http://paperpile.com/b/cb6zYQ/b2PQ
http://paperpile.com/b/cb6zYQ/b2PQ
http://paperpile.com/b/cb6zYQ/b2PQ
http://paperpile.com/b/cb6zYQ/b2PQ
http://paperpile.com/b/cb6zYQ/m8Iz
http://paperpile.com/b/cb6zYQ/m8Iz
http://paperpile.com/b/cb6zYQ/m8Iz
http://paperpile.com/b/cb6zYQ/m8Iz
http://dx.doi.org/10.1109/icdar.1995.598994
http://paperpile.com/b/cb6zYQ/m8Iz
http://paperpile.com/b/cb6zYQ/vvSL
http://paperpile.com/b/cb6zYQ/vvSL
http://paperpile.com/b/cb6zYQ/vvSL
http://paperpile.com/b/cb6zYQ/vvSL
http://paperpile.com/b/cb6zYQ/vvSL
http://paperpile.com/b/cb6zYQ/vvSL
http://paperpile.com/b/cb6zYQ/FPIk
http://paperpile.com/b/cb6zYQ/FPIk
http://paperpile.com/b/cb6zYQ/FPIk
http://paperpile.com/b/cb6zYQ/FPIk
http://paperpile.com/b/cb6zYQ/JNZp
http://paperpile.com/b/cb6zYQ/JNZp
http://paperpile.com/b/cb6zYQ/JNZp
http://paperpile.com/b/cb6zYQ/JNZp
http://paperpile.com/b/cb6zYQ/JNZp
http://paperpile.com/b/cb6zYQ/JNZp
http://paperpile.com/b/cb6zYQ/53d9
http://paperpile.com/b/cb6zYQ/53d9
http://paperpile.com/b/cb6zYQ/53d9
http://paperpile.com/b/cb6zYQ/53d9
http://paperpile.com/b/cb6zYQ/RfxY
http://paperpile.com/b/cb6zYQ/RfxY
http://paperpile.com/b/cb6zYQ/RfxY
http://paperpile.com/b/cb6zYQ/RfxY
http://paperpile.com/b/cb6zYQ/RfxY
http://paperpile.com/b/cb6zYQ/RfxY
http://dx.doi.org/10.1162/neco.1991.3.1.79
http://paperpile.com/b/cb6zYQ/RfxY
http://paperpile.com/b/cb6zYQ/eMxF
http://paperpile.com/b/cb6zYQ/eMxF
http://paperpile.com/b/cb6zYQ/eMxF
http://paperpile.com/b/cb6zYQ/eMxF
http://paperpile.com/b/cb6zYQ/eMxF
http://paperpile.com/b/cb6zYQ/eMxF
http://paperpile.com/b/cb6zYQ/wMx7
http://paperpile.com/b/cb6zYQ/wMx7
http://paperpile.com/b/cb6zYQ/wMx7
http://paperpile.com/b/cb6zYQ/wMx7
http://paperpile.com/b/cb6zYQ/wMx7
http://paperpile.com/b/cb6zYQ/wMx7
http://dx.doi.org/10.1038/237082a0
http://paperpile.com/b/cb6zYQ/wMx7
http://paperpile.com/b/cb6zYQ/Koh9
http://paperpile.com/b/cb6zYQ/Koh9
http://paperpile.com/b/cb6zYQ/Koh9
http://paperpile.com/b/cb6zYQ/Koh9
http://paperpile.com/b/cb6zYQ/igXw
http://paperpile.com/b/cb6zYQ/igXw
http://paperpile.com/b/cb6zYQ/igXw
http://paperpile.com/b/cb6zYQ/igXw
http://paperpile.com/b/cb6zYQ/igXw
http://paperpile.com/b/cb6zYQ/igXw
http://paperpile.com/b/cb6zYQ/LiLb
http://paperpile.com/b/cb6zYQ/LiLb
http://paperpile.com/b/cb6zYQ/LiLb
http://paperpile.com/b/cb6zYQ/LiLb
http://dx.doi.org/10.1101/gr.4355406
http://paperpile.com/b/cb6zYQ/LiLb
http://paperpile.com/b/cb6zYQ/NN0F
http://paperpile.com/b/cb6zYQ/NN0F
http://paperpile.com/b/cb6zYQ/NN0F
http://paperpile.com/b/cb6zYQ/NN0F
http://paperpile.com/b/cb6zYQ/NN0F
http://paperpile.com/b/cb6zYQ/NN0F
http://paperpile.com/b/cb6zYQ/NN0F

Kent, W.Jetalo H nnH U WE¢KS KdzYl y 3 6ef@né Gesear®R(8)appa98c | G ! / |
1006.

Khan, Aetal.o H My 0 WW! {t | w H n-acye¥s datzbiide df tansaigh fadtec S 2 LISy
binRAYy 3 LINRPTFTAf Sa | yNBcleit dicils resGach6MNIpYDR282 NJ QX

Kondo, Tetal.o H nn T 0 W{ Yl tt LIS LbiadedcBll medrbgizietisieachided by & | O (i
LJ2 f & OA & (i NEagire &Il Bioldyd(6), Pp. 660665.

Y20f F NE 5@ 6 Hon bydSpectidlR&tafidhleasurds RNe® Meéthod for Identifying
Proein/ 2 RA Y 3 Gédrke Refealtbi:10.1101gr.1261703

Y2T 112 ad OmMpyy@yOrRANVAI BSHUABYDBApINBY cohpp 98
Nucleic acids research5(20), pp. 81288148.

Kozomara, A. and Griffithd/2 y S&a = { ® ¢ Dictionary of Bioihfomatics ané Q =
Computational Biologydoi: 10.1002/9780471650126.dob0993

YdzZNB X ad . d3 WHY(126a1A2 Kl §&FRONIZRTAN] GSI § deNJ
Fundamenta Informatae pp. 27%285. doi:10.3233/fr2010288.

Lam,H. Y. talé H A MH 0O WO NNI GdzYyY / 2 NNR ISy Rdzyevome S NIF 2 N |
a Sl dzSy OA y Natude Bidieghdlogly @pBB2562. doi:10.1038/nbt0612562e

[ FYRGKFETSNE ad> IfOAYS !'® YR ¢dzaOKfX ¢® OHnN
gene 8 and Its D. melanogaster homolog are requiredfarwb | 6 A Edrényt®bdy:3Ca >
14(23), pp. 21622167.

Langevin, S. Metal.o H n MM 0O WIB7ApdiM&ewnrbethylation is associated with poorer
2OSNFff adzNBAGIE Ay LI GASYydGa oA KCadcdytzr(W,2 dza OS
pp. 14541462.

Lee, CetalO H N M

puv WY¢
YR NBRdzOSa 2
(o)

S-deNvadipepiviOyr R Mdntoties metabolic homeostasis
0Sa

K
S & A (i @ell mefaBolism3AB)zp. A4k45MB a A aiGl yOSQx

[ §S2 wo / YR ' YONRAS +d O0HAANMKIBIRA (SERGI Sy Sad
Science294(5543), pp. 8GB64.

Lee, R. C., Feinbaum, R. L. and Ambi@s, ¥ m ppo 0 WE¢ KS / & St 8éhtodes K S S
small RNAs with antisense complementarity teMim Cel 75(5), pp. 848354.

Lee,Yetalo H nnHO WaAONRwb! YIFGdzNF GA2YY a0SLIM& &S LIN
EMBO journal21(17), pp. 46631670.

Liberzon, Aetalo H nmp 0 W¢E¢ KS a2f SOdzZ I NB) halinthsk beinadzsbtS & 51 G 0
O2 f t Sl systesh<D(B), pp. 417425.

Lio, P. and Vannucci, Mi @ n n 0 W2 | @fdift fradictlomdfiyNd S/ & YSY O NI Yy S LINE (
Bioinformatics 16(4), pp. 376382.

Li Qetalo H n MmO Wa S| & dzNA y 30 KBRWLAE R didrh o TREARIEING FFy KA OF
Applied Statisticgpp. 17521779. doi:10.1214/1taoas466

Lizio,Metalo v nmMmp 0 WDI GSgl&a (G2 GKS C!bt¢hap AMBY23S]
Genome bitmgy, 16, p. 22.

132


http://paperpile.com/b/cb6zYQ/vT2h
http://paperpile.com/b/cb6zYQ/vT2h
http://paperpile.com/b/cb6zYQ/vT2h
http://paperpile.com/b/cb6zYQ/vT2h
http://paperpile.com/b/cb6zYQ/vT2h
http://paperpile.com/b/cb6zYQ/vT2h
http://paperpile.com/b/cb6zYQ/vhfB
http://paperpile.com/b/cb6zYQ/vhfB
http://paperpile.com/b/cb6zYQ/vhfB
http://paperpile.com/b/cb6zYQ/vhfB
http://paperpile.com/b/cb6zYQ/vhfB
http://paperpile.com/b/cb6zYQ/vhfB
http://paperpile.com/b/cb6zYQ/q8Rj
http://paperpile.com/b/cb6zYQ/q8Rj
http://paperpile.com/b/cb6zYQ/q8Rj
http://paperpile.com/b/cb6zYQ/q8Rj
http://paperpile.com/b/cb6zYQ/q8Rj
http://paperpile.com/b/cb6zYQ/q8Rj
http://paperpile.com/b/cb6zYQ/wIit
http://paperpile.com/b/cb6zYQ/wIit
http://paperpile.com/b/cb6zYQ/wIit
http://paperpile.com/b/cb6zYQ/wIit
http://dx.doi.org/10.1101/gr.1261703
http://paperpile.com/b/cb6zYQ/wIit
http://paperpile.com/b/cb6zYQ/X2UW
http://paperpile.com/b/cb6zYQ/X2UW
http://paperpile.com/b/cb6zYQ/X2UW
http://paperpile.com/b/cb6zYQ/X2UW
http://paperpile.com/b/cb6zYQ/frte
http://paperpile.com/b/cb6zYQ/frte
http://paperpile.com/b/cb6zYQ/frte
http://paperpile.com/b/cb6zYQ/frte
http://dx.doi.org/10.1002/9780471650126.dob0993
http://paperpile.com/b/cb6zYQ/frte
http://paperpile.com/b/cb6zYQ/h0X4
http://paperpile.com/b/cb6zYQ/h0X4
http://paperpile.com/b/cb6zYQ/h0X4
http://paperpile.com/b/cb6zYQ/h0X4
http://dx.doi.org/10.3233/fi-2010-288
http://paperpile.com/b/cb6zYQ/h0X4
http://paperpile.com/b/cb6zYQ/MI3y
http://paperpile.com/b/cb6zYQ/MI3y
http://paperpile.com/b/cb6zYQ/MI3y
http://paperpile.com/b/cb6zYQ/MI3y
http://paperpile.com/b/cb6zYQ/MI3y
http://paperpile.com/b/cb6zYQ/MI3y
http://dx.doi.org/10.1038/nbt0612-562e
http://paperpile.com/b/cb6zYQ/MI3y
http://paperpile.com/b/cb6zYQ/4fqx
http://paperpile.com/b/cb6zYQ/4fqx
http://paperpile.com/b/cb6zYQ/4fqx
http://paperpile.com/b/cb6zYQ/4fqx
http://paperpile.com/b/cb6zYQ/4fqx
http://paperpile.com/b/cb6zYQ/lZqG
http://paperpile.com/b/cb6zYQ/lZqG
http://paperpile.com/b/cb6zYQ/lZqG
http://paperpile.com/b/cb6zYQ/lZqG
http://paperpile.com/b/cb6zYQ/lZqG
http://paperpile.com/b/cb6zYQ/lZqG
http://paperpile.com/b/cb6zYQ/lZqG
http://paperpile.com/b/cb6zYQ/KiL5
http://paperpile.com/b/cb6zYQ/KiL5
http://paperpile.com/b/cb6zYQ/KiL5
http://paperpile.com/b/cb6zYQ/KiL5
http://paperpile.com/b/cb6zYQ/KiL5
http://paperpile.com/b/cb6zYQ/KiL5
http://paperpile.com/b/cb6zYQ/qPjg
http://paperpile.com/b/cb6zYQ/qPjg
http://paperpile.com/b/cb6zYQ/qPjg
http://paperpile.com/b/cb6zYQ/qPjg
http://paperpile.com/b/cb6zYQ/HQwy
http://paperpile.com/b/cb6zYQ/HQwy
http://paperpile.com/b/cb6zYQ/HQwy
http://paperpile.com/b/cb6zYQ/HQwy
http://paperpile.com/b/cb6zYQ/H33l
http://paperpile.com/b/cb6zYQ/H33l
http://paperpile.com/b/cb6zYQ/H33l
http://paperpile.com/b/cb6zYQ/H33l
http://paperpile.com/b/cb6zYQ/H33l
http://paperpile.com/b/cb6zYQ/H33l
http://paperpile.com/b/cb6zYQ/rkq1
http://paperpile.com/b/cb6zYQ/rkq1
http://paperpile.com/b/cb6zYQ/rkq1
http://paperpile.com/b/cb6zYQ/rkq1
http://paperpile.com/b/cb6zYQ/rkq1
http://paperpile.com/b/cb6zYQ/rkq1
http://paperpile.com/b/cb6zYQ/sdzA
http://paperpile.com/b/cb6zYQ/sdzA
http://paperpile.com/b/cb6zYQ/sdzA
http://paperpile.com/b/cb6zYQ/sdzA
http://paperpile.com/b/cb6zYQ/3RnB
http://paperpile.com/b/cb6zYQ/3RnB
http://paperpile.com/b/cb6zYQ/3RnB
http://paperpile.com/b/cb6zYQ/3RnB
http://paperpile.com/b/cb6zYQ/3RnB
http://paperpile.com/b/cb6zYQ/3RnB
http://dx.doi.org/10.1214/11-aoas466
http://paperpile.com/b/cb6zYQ/3RnB
http://paperpile.com/b/cb6zYQ/LSJb
http://paperpile.com/b/cb6zYQ/LSJb
http://paperpile.com/b/cb6zYQ/LSJb
http://paperpile.com/b/cb6zYQ/LSJb
http://paperpile.com/b/cb6zYQ/LSJb
http://paperpile.com/b/cb6zYQ/LSJb

[ dzy R 9 owunnnov WCI Odz G & h LIhes Are tyadscriddl BYyRNA Sy R
LJ2 f @ Y S RacdtPOplnibn§ FostPublication Peer Review of the Biomedical Literatdoé
10.3410/f.1021204.250679

Magny, E. Getalo H n Mo 0 W/ 2igtienSNIar8iae Cavciim tiptake by Peptides Encoded
Ay {YItft hLISy SceSckpR AYIEL120 Ndi: D03 EEIsTience.1238802

Mallanna, S. K. andiRi Ay 23X | & 6 u n of microRNAsYIIHeHhtyoDf eMBrforSca
siSy O0Stfta IyR (KS 3ISySNI iARefeloprientd hidbg@IE R, LI dzNA
pp. 16;25.

Marsico, Aetal.6 Hnmo U Wt whYAwb! Y I coghfiah maftfoduindovelsii@ Y 2 G S N
comL SE NB3IAdz | (A 2 yGeRome HolodyMBY A RB4. YA wb! 4 Q3

Marson, Aetal,o H nny o W/ 2yySOGAy3 YAONRBwb! 3ISySa G2 i
OANDdzA G NBE 2 F SQeil NBB(2),pp. 62453830 SY OSttaqQx

Matys, Vetalo H nno0 We¢w! b{ C¥/ XBaANZX yVadBKEI F MHEcic LI G G SN
acids research31(1), pp. 374378.

Maxam,! ® a® | yR DAfOSNIXZ 2 ® O mdpT T Proctétingyddthe YS (i K2 F
National Academy of Sciences of the United States of Amedea, pp. 56@564.

aODS20K> 5& Wd omMdpyp0 Why G(KS LINS RKGraseattB NB O2
3(3), pp. 27t286.

MendizabalRuiz, Getal.o6 H n M T U W h gcal Brdsentytidzd ®r genomic similarity
O 2 Y LJdzii PldSloaey2(BY, p. e0173288.

Michdski, R oMy c 0 WIOYSNHAY I LINKogebdingsfoihe AGM/SIGARTOK A ¥ S
international symposium on Methodologies for intelligent systendsi:10.1145/12808.12841

Mitchell, T. M. (199¥Machine Learning

az2z2NBs 50 | & dmMmpyT0 W £ &aATFA Qlerdnde?yFriddrgaR, NI I NS
Richard A. Olshen, artharles J. Stone. Brooks/Cole Publishing, Monterey, 1984,358 pages,
P H T dQptpniz&y, pp. 534535. doi:10.1002/cyt0.990080516

a2NBHIYyZ 50 td [yR {O2FASt RS i dzNB © Néwaliih @6 A ¥ { 0
Networks and Speech Processipg. 168201.doi: 10.1007/9781-461539506 6.

Mortazavi, Aetal.o H nny 0 Wal LILJA y 3 lajaRrtraljsddptyimiesioy BNAS H Q¥ Y'Y
Nature methods5(7), pp. 624628.

Nelder, J. A.and WeddattNY/ = wd 2 & ad dmPpT H O JoUDBof BNRojalh | SR |
Statistical Sdety. Series A (Generagl). 370. doi10.2307/2344614

Ohmiya, Hetal,o Hamn o Ww9/ [ 'Y | LIALISEtAYS G2 RAaAO020OSNI
GKSANI £ SNV GAGPS NBIdzA F GA2Y dza ABMB geddmicgklB R | v |
p. 269.

h Q[ SI N&a.(2019¥w ©F S NB

[ 4 y OS Sacddpiitase @tSICR: wubrdnt status,
GFE2Yy2YAO SELI YyaArAzys

Nugleig acilsimsEntrhdeDy) | ppD733¢5/ 2 G I i A 2

Olexiouk, Vetal.o H n Mc 0 W& Iposi©y df aMbORFS idemdified by riBo¥' S LINB FTA T A Y
Nucleic acids researchi4(D1), pp. D324.

133


http://paperpile.com/b/cb6zYQ/j1py
http://paperpile.com/b/cb6zYQ/j1py
http://paperpile.com/b/cb6zYQ/j1py
http://paperpile.com/b/cb6zYQ/j1py
http://paperpile.com/b/cb6zYQ/j1py
http://dx.doi.org/10.3410/f.1021204.250679
http://paperpile.com/b/cb6zYQ/j1py
http://paperpile.com/b/cb6zYQ/gC3a
http://paperpile.com/b/cb6zYQ/gC3a
http://paperpile.com/b/cb6zYQ/gC3a
http://paperpile.com/b/cb6zYQ/gC3a
http://paperpile.com/b/cb6zYQ/gC3a
http://paperpile.com/b/cb6zYQ/gC3a
http://dx.doi.org/10.1126/science.1238802
http://paperpile.com/b/cb6zYQ/gC3a
http://paperpile.com/b/cb6zYQ/cCmW
http://paperpile.com/b/cb6zYQ/cCmW
http://paperpile.com/b/cb6zYQ/cCmW
http://paperpile.com/b/cb6zYQ/cCmW
http://paperpile.com/b/cb6zYQ/cCmW
http://paperpile.com/b/cb6zYQ/NFIz
http://paperpile.com/b/cb6zYQ/NFIz
http://paperpile.com/b/cb6zYQ/NFIz
http://paperpile.com/b/cb6zYQ/NFIz
http://paperpile.com/b/cb6zYQ/NFIz
http://paperpile.com/b/cb6zYQ/NFIz
http://paperpile.com/b/cb6zYQ/jR0V
http://paperpile.com/b/cb6zYQ/jR0V
http://paperpile.com/b/cb6zYQ/jR0V
http://paperpile.com/b/cb6zYQ/jR0V
http://paperpile.com/b/cb6zYQ/jR0V
http://paperpile.com/b/cb6zYQ/jR0V
http://paperpile.com/b/cb6zYQ/xLGe
http://paperpile.com/b/cb6zYQ/xLGe
http://paperpile.com/b/cb6zYQ/xLGe
http://paperpile.com/b/cb6zYQ/xLGe
http://paperpile.com/b/cb6zYQ/xLGe
http://paperpile.com/b/cb6zYQ/xLGe
http://paperpile.com/b/cb6zYQ/BS3v
http://paperpile.com/b/cb6zYQ/BS3v
http://paperpile.com/b/cb6zYQ/BS3v
http://paperpile.com/b/cb6zYQ/BS3v
http://paperpile.com/b/cb6zYQ/sXt6
http://paperpile.com/b/cb6zYQ/sXt6
http://paperpile.com/b/cb6zYQ/sXt6
http://paperpile.com/b/cb6zYQ/sXt6
http://paperpile.com/b/cb6zYQ/UYR0
http://paperpile.com/b/cb6zYQ/UYR0
http://paperpile.com/b/cb6zYQ/UYR0
http://paperpile.com/b/cb6zYQ/UYR0
http://paperpile.com/b/cb6zYQ/UYR0
http://paperpile.com/b/cb6zYQ/UYR0
http://paperpile.com/b/cb6zYQ/4Hd3
http://paperpile.com/b/cb6zYQ/4Hd3
http://paperpile.com/b/cb6zYQ/4Hd3
http://paperpile.com/b/cb6zYQ/4Hd3
http://dx.doi.org/10.1145/12808.12841
http://paperpile.com/b/cb6zYQ/4Hd3
http://paperpile.com/b/cb6zYQ/CPPf
http://paperpile.com/b/cb6zYQ/CPPf
http://paperpile.com/b/cb6zYQ/CPPf
http://paperpile.com/b/cb6zYQ/HK3q
http://paperpile.com/b/cb6zYQ/HK3q
http://paperpile.com/b/cb6zYQ/HK3q
http://paperpile.com/b/cb6zYQ/HK3q
http://paperpile.com/b/cb6zYQ/HK3q
http://dx.doi.org/10.1002/cyto.990080516
http://paperpile.com/b/cb6zYQ/HK3q
http://paperpile.com/b/cb6zYQ/uQXG
http://paperpile.com/b/cb6zYQ/uQXG
http://paperpile.com/b/cb6zYQ/uQXG
http://paperpile.com/b/cb6zYQ/uQXG
http://dx.doi.org/10.1007/978-1-4615-3950-6_6
http://paperpile.com/b/cb6zYQ/uQXG
http://paperpile.com/b/cb6zYQ/zw3s
http://paperpile.com/b/cb6zYQ/zw3s
http://paperpile.com/b/cb6zYQ/zw3s
http://paperpile.com/b/cb6zYQ/zw3s
http://paperpile.com/b/cb6zYQ/zw3s
http://paperpile.com/b/cb6zYQ/zw3s
http://paperpile.com/b/cb6zYQ/oQlw
http://paperpile.com/b/cb6zYQ/oQlw
http://paperpile.com/b/cb6zYQ/oQlw
http://paperpile.com/b/cb6zYQ/oQlw
http://dx.doi.org/10.2307/2344614
http://paperpile.com/b/cb6zYQ/oQlw
http://paperpile.com/b/cb6zYQ/cLug
http://paperpile.com/b/cb6zYQ/cLug
http://paperpile.com/b/cb6zYQ/cLug
http://paperpile.com/b/cb6zYQ/cLug
http://paperpile.com/b/cb6zYQ/cLug
http://paperpile.com/b/cb6zYQ/cLug
http://paperpile.com/b/cb6zYQ/cLug
http://paperpile.com/b/cb6zYQ/uPPe
http://paperpile.com/b/cb6zYQ/uPPe
http://paperpile.com/b/cb6zYQ/uPPe
http://paperpile.com/b/cb6zYQ/uPPe
http://paperpile.com/b/cb6zYQ/uPPe
http://paperpile.com/b/cb6zYQ/uPPe
http://paperpile.com/b/cb6zYQ/31c9
http://paperpile.com/b/cb6zYQ/31c9
http://paperpile.com/b/cb6zYQ/31c9
http://paperpile.com/b/cb6zYQ/31c9
http://paperpile.com/b/cb6zYQ/31c9
http://paperpile.com/b/cb6zYQ/31c9

Olexiouk, V., Van Criekinge, Wdavienschaert, G. (2018)! ¥ dzLJRI 4 S 2y &hwCa d2 |
2F aYFtf hwCa ARSY (i NickiSaidsaesealdo@®D, P2 BOXDIONE F A £ A Y

Ozsolak, Fetalo H nny 0 W/ KINENB GIAW fagiaN3z20 A RS gands®eé YA wb !
development22(22), pp. 317¢3183.

OzsolakC® | YR aAf2az t o ard | R wMS a8w bOK | & S IjSaySySGA yf -
Nature reviews. Genetic$2(2), pp. 8798.

Paraskeopoulou, M. Detal.6 H 1 m 0 U -migt&TLweetbskerver v5.0: service integration into
mMiRNA fundbnaland € a A & ¢ Rud@ictatidd cesefxr@1(Web Server issue), pp. Wtg3.

Pasquindi, A B> oHnmnO Wa2f SOdzA IiNG NaPAGRT RRSAIShCRpMIANER YT Y A W
1495.

Pauli, Aetalo H nmMmn 0 WE¢2RRESNY 'y SYONR2YAO airdaylf GKI
NB O S LEcienedB43(B5172), p. 1248636.

Perdas, Eetalo H nmc U W¢ KS  vagiliarg Thgrdid Céricev im the Goptext of miRNA
Lett CI Wterhadiddal Journal of Molecular Sciences909. doi10.3390/ijms17060909

Piper,Jetalo H nmn 0o W2 SttAy3a2yyY + y20St YSiwrmRc F2NI
footprints from DNasei S Ij  Rllicigit AxE Researclpp. 1127211272. doi:
10.10®B/nar/gku727.

Pircher, A., Gebetsberger W | y R t 2 f | OS fasSocibtekl ncdRMASMAN émetgingh 6 2 & 2
Ot aa 27F (NI yRNABIGldgwpp 13888 IBelzbolk (1 2 NE QX
10.1080/15476286.2014.996459

A L oA =

Pollard, K. tal.,o H nmn v W5SGSOGA2Y y2 WNIyYiSyay ¢l NGFY Ya dzoral (yA
Genome Researchp. 11@121. doi:10.1101/gr.097857.Q9.

Project, A. S. H. L. E. T. and i#yrix/Cold Spring Harbor Laboratory ENCODE Transcriptome
t N22SO0 &Mt/ yERONRILHAR Yl f LINE OS anodifigddon@aBd/sBatl (i S a
wb ! Haue pp. 10281032. doi:10.1038/nature07759

VAZA Y | vI WRRzOWA 20/m ByFc RaSHbIA Yedrdngop. BNIB6SdoiQ) =
10.1007/bf00116251

wkEko2NYys wd ¢d FyR . NBYRSEZI +d t®d® dHnmdpy W aiy
LyaSou mMstyodsin3riblecklar biologyl858, pp. 96116.

Roadmap Epigenomics Consortietral.0 H nmMmp 0 WLY i§S3IANI GABS Fylfeara
S LJA 3 S yNair§ 81Q(7539), pp. 31B30.

Rodriguez, Aetal.o H nnn 0 WL RS yhindligh Mi€rdRINA Kbst geReE and transddpt
dzy” A GeddME resear¢i4(10A), pp. 19G2910.

Rohrig, Hetal.o v nnu o W{280SlFy 9bh5nn SyO2RS&a (g2 LISLIW
Proceedings of the National Academy aéBces of the United States of Amerie8(4), pp. 1916
1920.

w2al > D® WP ad o H sstieal earnihy:O&ta Mirfing, WengricaicaPeediction 4 | § A
68 11 {¢L9S ¢ds ¢L.{I| RometbchpD. 181@1B15/dgif0.1OWUME a! b =
0420.2010.01516.x

134


http://paperpile.com/b/cb6zYQ/4gkB
http://paperpile.com/b/cb6zYQ/4gkB
http://paperpile.com/b/cb6zYQ/4gkB
http://paperpile.com/b/cb6zYQ/4gkB
http://paperpile.com/b/cb6zYQ/urz6
http://paperpile.com/b/cb6zYQ/urz6
http://paperpile.com/b/cb6zYQ/urz6
http://paperpile.com/b/cb6zYQ/urz6
http://paperpile.com/b/cb6zYQ/urz6
http://paperpile.com/b/cb6zYQ/urz6
http://paperpile.com/b/cb6zYQ/tHic
http://paperpile.com/b/cb6zYQ/tHic
http://paperpile.com/b/cb6zYQ/tHic
http://paperpile.com/b/cb6zYQ/tHic
http://paperpile.com/b/cb6zYQ/Nlk9
http://paperpile.com/b/cb6zYQ/Nlk9
http://paperpile.com/b/cb6zYQ/Nlk9
http://paperpile.com/b/cb6zYQ/Nlk9
http://paperpile.com/b/cb6zYQ/Nlk9
http://paperpile.com/b/cb6zYQ/Nlk9
http://paperpile.com/b/cb6zYQ/xTqY
http://paperpile.com/b/cb6zYQ/xTqY
http://paperpile.com/b/cb6zYQ/xTqY
http://paperpile.com/b/cb6zYQ/xTqY
http://paperpile.com/b/cb6zYQ/HB5i
http://paperpile.com/b/cb6zYQ/HB5i
http://paperpile.com/b/cb6zYQ/HB5i
http://paperpile.com/b/cb6zYQ/HB5i
http://paperpile.com/b/cb6zYQ/HB5i
http://paperpile.com/b/cb6zYQ/HB5i
http://paperpile.com/b/cb6zYQ/zIkT
http://paperpile.com/b/cb6zYQ/zIkT
http://paperpile.com/b/cb6zYQ/zIkT
http://paperpile.com/b/cb6zYQ/zIkT
http://paperpile.com/b/cb6zYQ/zIkT
http://paperpile.com/b/cb6zYQ/zIkT
http://dx.doi.org/10.3390/ijms17060909
http://paperpile.com/b/cb6zYQ/zIkT
http://paperpile.com/b/cb6zYQ/rcPy
http://paperpile.com/b/cb6zYQ/rcPy
http://paperpile.com/b/cb6zYQ/rcPy
http://paperpile.com/b/cb6zYQ/rcPy
http://paperpile.com/b/cb6zYQ/rcPy
http://paperpile.com/b/cb6zYQ/rcPy
http://paperpile.com/b/cb6zYQ/rcPy
http://dx.doi.org/10.1093/nar/gku727
http://paperpile.com/b/cb6zYQ/rcPy
http://paperpile.com/b/cb6zYQ/A3ac
http://paperpile.com/b/cb6zYQ/A3ac
http://paperpile.com/b/cb6zYQ/A3ac
http://paperpile.com/b/cb6zYQ/A3ac
http://paperpile.com/b/cb6zYQ/A3ac
http://dx.doi.org/10.1080/15476286.2014.996459
http://paperpile.com/b/cb6zYQ/A3ac
http://paperpile.com/b/cb6zYQ/z63V
http://paperpile.com/b/cb6zYQ/z63V
http://paperpile.com/b/cb6zYQ/z63V
http://paperpile.com/b/cb6zYQ/z63V
http://paperpile.com/b/cb6zYQ/z63V
http://paperpile.com/b/cb6zYQ/z63V
http://dx.doi.org/10.1101/gr.097857.109
http://paperpile.com/b/cb6zYQ/z63V
http://paperpile.com/b/cb6zYQ/5Kty
http://paperpile.com/b/cb6zYQ/5Kty
http://paperpile.com/b/cb6zYQ/5Kty
http://paperpile.com/b/cb6zYQ/5Kty
http://paperpile.com/b/cb6zYQ/5Kty
http://dx.doi.org/10.1038/nature07759
http://paperpile.com/b/cb6zYQ/5Kty
http://paperpile.com/b/cb6zYQ/bB0r
http://paperpile.com/b/cb6zYQ/bB0r
http://paperpile.com/b/cb6zYQ/bB0r
http://paperpile.com/b/cb6zYQ/bB0r
http://dx.doi.org/10.1007/bf00116251
http://paperpile.com/b/cb6zYQ/bB0r
http://paperpile.com/b/cb6zYQ/hMZA
http://paperpile.com/b/cb6zYQ/hMZA
http://paperpile.com/b/cb6zYQ/hMZA
http://paperpile.com/b/cb6zYQ/hMZA
http://paperpile.com/b/cb6zYQ/QM8I
http://paperpile.com/b/cb6zYQ/QM8I
http://paperpile.com/b/cb6zYQ/QM8I
http://paperpile.com/b/cb6zYQ/QM8I
http://paperpile.com/b/cb6zYQ/QM8I
http://paperpile.com/b/cb6zYQ/QM8I
http://paperpile.com/b/cb6zYQ/fNeA
http://paperpile.com/b/cb6zYQ/fNeA
http://paperpile.com/b/cb6zYQ/fNeA
http://paperpile.com/b/cb6zYQ/fNeA
http://paperpile.com/b/cb6zYQ/fNeA
http://paperpile.com/b/cb6zYQ/fNeA
http://paperpile.com/b/cb6zYQ/6Ts2
http://paperpile.com/b/cb6zYQ/6Ts2
http://paperpile.com/b/cb6zYQ/6Ts2
http://paperpile.com/b/cb6zYQ/6Ts2
http://paperpile.com/b/cb6zYQ/6Ts2
http://paperpile.com/b/cb6zYQ/6Ts2
http://paperpile.com/b/cb6zYQ/6Ts2
http://paperpile.com/b/cb6zYQ/293U
http://paperpile.com/b/cb6zYQ/293U
http://paperpile.com/b/cb6zYQ/293U
http://paperpile.com/b/cb6zYQ/293U
http://dx.doi.org/10.1111/j.1541-0420.2010.01516.x
http://dx.doi.org/10.1111/j.1541-0420.2010.01516.x
http://paperpile.com/b/cb6zYQ/293U

Rumelhart, D. E., Hinton, G. E. and Williams, R.& 19 W[ SIF Ny Ay 3 NBLINBaASYy (il i
propl 3 G A y NatGrépP5B@R53B 5d0i:10.1038/23533a0

{FYdSSESE 1 [ omMmppdpd W{2YS {(dzRAS& IBWJownalOKAY S
of Research and Developmepp. 21@229. doi:10.1147/rd.33.0210

S AISNE Cod>X . NRgyftSS: Do -fdensioyaRractidnatidn®rocedire. ® D @
FT2NJ NI RA 2 O GIbughdl ofyWokd il Riaiofp. 8ZRMNE. doi:10.1016/s0022
2836(65)801048.

Sanger, F., Nicklen, /& / 2dzf a2y 3> ! @ wd O mMdpreminawg b! &SI dzsSy
A Y K A 6Pragezditigsytthe National Academy of Sciences of the United States ofaAmeric
74(12), pp. 54686467.

SantosRosa, Hetal.o H n A H O W! O Anetiyy/lateRS yf Sia YINNE Natd® a 12y S 1 o
419(6905), pp. 407411.

{ OKFLIANBI wod 90T ombhh 0 $ackR L cnbnibgBol 18 TRE7. ddi:
10.1007/bf00116037

Schapire, R. Etal.d Mmtbpy 0 W. 2 2 & (nkweRplaialcd forvhe Rffgdtiwenesslof voting
Y $§ (i K ZrResAanals of Statisticp. 165t1686. do: 10.1214/a0s/1024691352

Schwab, S.Rtalé Hnnov W/ 2yadAddzia@dS RAaLIX & 2F ONELI.
Y2t S O8ibnSeBOLE5638), pp. 1361371.

{Sy3dzLJil = 5 FyR .lIyRé2LI RKélrésx {®d oHnmmL Wt |
extraction of microRNA'A ONB wb |  NWoRBadbrlbidgstems a(6),5p. 19661973.

Sharma,Detalo v nnn 0 W{ LISOGNIf wSLISIG CAYRSNI 6{wCU0Y
C 2 dzNA S NJ (i NBiginiofmtddA0@)App. L4DE 412,

Shiraki, Tetal.l6 Hn no 0 W/ | Lixpkegsiort fér RighiroughRuyagalySis of
OGN} YAONRLIGAZ2YFE &dF NIAYy3 LI APyodeedingsRf thie R&ighal A TA O
Academy of 8ences of the United States of Ameyit@0(26), pp. 1574d5781.

Siepel, Aetal.(2005) W9 @2 f dzi A 2y I NA f & rtebOrate/ AsBMIISBR anfl fe8sy Sy 1 a
3 Sy 2 YGeroMeresearci5(8), pp. 10341050.

Simon,H.®& 6mdpyouv W21 { I h}| Mahine Learhingip92&37[d6i:! wb KQ X
10.1016/b9780-08-0510545.500066.

Smale, S.T.& YI R2y 3> Wd ¢d o6Hnnol (ENIDE reviewof LI2 f & Y
biochemistry 72, pp. 448479.

Smith, L. Metal.o mpy p0 W¢KS adeyiKSaAa 2F 2t A32ydz0f S20A
0KS p 0 S NY AW tdazYNR R O INKE a5:@! 21INRA YSNE NAckdic dza S Ay
Acids Researclpp. 239¢2412. doi:10.1093/nar/13.7.2399

{2y33 [ ® | YR [/ NI g FseghdhigheBotdtiod tachniquefon mapping &ctive &
3SyS NB3IdzZ F 62N St SYSyida I ONEaldSpingtbarba@Sy 2 Y
protocols 2010(2), p. db.prot5384.

S
S TN

{G0SAYSZ [® 5® oHnAMAWYyHEtRY QISyS2 AeaoeyRERGEVED U A 20¥ LQdz
doi: 10.1186/gb2010-11-5-207.

135


http://paperpile.com/b/cb6zYQ/Ofla
http://paperpile.com/b/cb6zYQ/Ofla
http://paperpile.com/b/cb6zYQ/Ofla
http://paperpile.com/b/cb6zYQ/Ofla
http://dx.doi.org/10.1038/323533a0
http://paperpile.com/b/cb6zYQ/Ofla
http://paperpile.com/b/cb6zYQ/wfzY
http://paperpile.com/b/cb6zYQ/wfzY
http://paperpile.com/b/cb6zYQ/wfzY
http://paperpile.com/b/cb6zYQ/wfzY
http://dx.doi.org/10.1147/rd.33.0210
http://paperpile.com/b/cb6zYQ/wfzY
http://paperpile.com/b/cb6zYQ/3RIR
http://paperpile.com/b/cb6zYQ/3RIR
http://paperpile.com/b/cb6zYQ/3RIR
http://paperpile.com/b/cb6zYQ/3RIR
http://dx.doi.org/10.1016/s0022-2836(65)80104-8
http://dx.doi.org/10.1016/s0022-2836(65)80104-8
http://paperpile.com/b/cb6zYQ/3RIR
http://paperpile.com/b/cb6zYQ/XXAw
http://paperpile.com/b/cb6zYQ/XXAw
http://paperpile.com/b/cb6zYQ/XXAw
http://paperpile.com/b/cb6zYQ/XXAw
http://paperpile.com/b/cb6zYQ/XXAw
http://paperpile.com/b/cb6zYQ/Glp4
http://paperpile.com/b/cb6zYQ/Glp4
http://paperpile.com/b/cb6zYQ/Glp4
http://paperpile.com/b/cb6zYQ/Glp4
http://paperpile.com/b/cb6zYQ/Glp4
http://paperpile.com/b/cb6zYQ/Glp4
http://paperpile.com/b/cb6zYQ/jWvJ
http://paperpile.com/b/cb6zYQ/jWvJ
http://paperpile.com/b/cb6zYQ/jWvJ
http://paperpile.com/b/cb6zYQ/jWvJ
http://dx.doi.org/10.1007/bf00116037
http://paperpile.com/b/cb6zYQ/jWvJ
http://paperpile.com/b/cb6zYQ/0bkm
http://paperpile.com/b/cb6zYQ/0bkm
http://paperpile.com/b/cb6zYQ/0bkm
http://paperpile.com/b/cb6zYQ/0bkm
http://paperpile.com/b/cb6zYQ/0bkm
http://paperpile.com/b/cb6zYQ/0bkm
http://dx.doi.org/10.1214/aos/1024691352
http://paperpile.com/b/cb6zYQ/0bkm
http://paperpile.com/b/cb6zYQ/CsOw
http://paperpile.com/b/cb6zYQ/CsOw
http://paperpile.com/b/cb6zYQ/CsOw
http://paperpile.com/b/cb6zYQ/CsOw
http://paperpile.com/b/cb6zYQ/CsOw
http://paperpile.com/b/cb6zYQ/CsOw
http://paperpile.com/b/cb6zYQ/hOZs
http://paperpile.com/b/cb6zYQ/hOZs
http://paperpile.com/b/cb6zYQ/hOZs
http://paperpile.com/b/cb6zYQ/hOZs
http://paperpile.com/b/cb6zYQ/taGJ
http://paperpile.com/b/cb6zYQ/taGJ
http://paperpile.com/b/cb6zYQ/taGJ
http://paperpile.com/b/cb6zYQ/taGJ
http://paperpile.com/b/cb6zYQ/taGJ
http://paperpile.com/b/cb6zYQ/taGJ
http://paperpile.com/b/cb6zYQ/ook5
http://paperpile.com/b/cb6zYQ/ook5
http://paperpile.com/b/cb6zYQ/ook5
http://paperpile.com/b/cb6zYQ/ook5
http://paperpile.com/b/cb6zYQ/ook5
http://paperpile.com/b/cb6zYQ/ook5
http://paperpile.com/b/cb6zYQ/ook5
http://paperpile.com/b/cb6zYQ/bbTr
http://paperpile.com/b/cb6zYQ/bbTr
http://paperpile.com/b/cb6zYQ/bbTr
http://paperpile.com/b/cb6zYQ/bbTr
http://paperpile.com/b/cb6zYQ/bbTr
http://paperpile.com/b/cb6zYQ/bbTr
http://paperpile.com/b/cb6zYQ/pnjl
http://paperpile.com/b/cb6zYQ/pnjl
http://paperpile.com/b/cb6zYQ/pnjl
http://paperpile.com/b/cb6zYQ/pnjl
http://dx.doi.org/10.1016/b978-0-08-051054-5.50006-6
http://paperpile.com/b/cb6zYQ/pnjl
http://paperpile.com/b/cb6zYQ/4GfI
http://paperpile.com/b/cb6zYQ/4GfI
http://paperpile.com/b/cb6zYQ/4GfI
http://paperpile.com/b/cb6zYQ/4GfI
http://paperpile.com/b/cb6zYQ/LqiQ
http://paperpile.com/b/cb6zYQ/LqiQ
http://paperpile.com/b/cb6zYQ/LqiQ
http://paperpile.com/b/cb6zYQ/LqiQ
http://paperpile.com/b/cb6zYQ/LqiQ
http://paperpile.com/b/cb6zYQ/LqiQ
http://paperpile.com/b/cb6zYQ/LqiQ
http://dx.doi.org/10.1093/nar/13.7.2399
http://paperpile.com/b/cb6zYQ/LqiQ
http://paperpile.com/b/cb6zYQ/XXLI
http://paperpile.com/b/cb6zYQ/XXLI
http://paperpile.com/b/cb6zYQ/XXLI
http://paperpile.com/b/cb6zYQ/XXLI
http://paperpile.com/b/cb6zYQ/XXLI
http://paperpile.com/b/cb6zYQ/gkxs
http://paperpile.com/b/cb6zYQ/gkxs
http://paperpile.com/b/cb6zYQ/gkxs
http://paperpile.com/b/cb6zYQ/gkxs
http://dx.doi.org/10.1186/gb-2010-11-5-207
http://paperpile.com/b/cb6zYQ/gkxs

{dziG2ys wod {d YR . FINI2Z ! & Do ¢ vEfEpHransatdenS A y F 2
on Neural Networkspp. 10541054. doi:10.1109/thn.1998.712192

SvetnikV.etalé Hnno0 Wwl yR2Y C2 NB a &sion Tool fof Qorfipaund A OF (0 A 2y
Classification and Q8A a 2 R Sdunal & QrEemical Information and Computer Sciemges
1947¢1958. doi:10.1@®1/ci0341609g

Takahashi, Het al.(2012) W pc@ntefeg ékpression profiling img) capanalysis gene
expression and nexd Sy S NI ( A 2 y NaiugelprdeScdlsT B)y 1. BAR561.

CAOAKANIYAZ wd Sdmdpdcv WwSINEB A dourdayfof thekRayaly 1 | 3 S |
Statistical Society: Series B (Methodologiqad) 26%288. doi:10.1111/j.2517
6161.1996.tb02080.x

Tong, Zetal.O H A MO WE NI YAYAW @H DY -nlicoRNEIdBuUlatioB R (1 NI y & (
RI G I oNuckeB s research47(D1), pp. D25D258.

C2y1AYZ WP YR w2aSYiGKIf I bd Micopeptp@RedulatgsS { Y I f
t S NF 2 NXell Médeddlisinpp. 51%516. doi:10.1016/j.anet.2015.03.013

Trapnell, Cetal.20m n 0 W¢ NI y &4 ONR LIG | & By RNASeq éevebls/uRannpideedy G A F A
transcripts and isoform switching during cell difiey” (i A INatare bjofechnology28(5), pp.

511¢515.

Vlachos, |. &tal.6 H n M p 0-miRBath v&0t decipheringicroRNA function with experimental
suppdNJIiNQdEic acids researc3(W1), pp. WA6GE.

Wad SNE / & { & | YR = ldyaRihibdFor 4 bactefiapsmAM®NAI 8gnSn 7 0 W!
performs base piringRSLISY RSy & NX3dz | GA2Yy | YR BrgcélimgSa | T
of the National Acdemy of Sciencepp. 2045420459. doi:10.1073/pnas.0708102104

Wang, Getal.,o H amno WYwb! LI2f&YSNI&S LL 6AYRAYy3 LI GGS
microRNA gene regul&tiy R}a5 ong5(11), p. e13798.

2} y33s DOPI ,dzZ ¢ P | YR %KI y@Bcriptidn facter bimdmgmot#s bg NR { LI
bulRAY 3  RAOUGAZ2YI NE NugeR acidsSréseEyCA3(\RDb Jerved isshieY; gp: NI =
WA412X6.

2} y33 Do | yR %Kl y33-baset appoach o camprahensive idéndfitagion t & & A &
FYR OKFNYOGSNATFGAZY 2 FGefods tblody2(§),pfRANS 3 dzf | { 2 NB

Wang,Jetal.o H AMAn 0O WYWE NI YA YAWYAKONERNIbY & A IdENtckM 2 ¥ R 2
acids researcl38(Database issue), pp. DL29.

Wang R.Fetal.o Mmppc 0 W! GATAT I GAZ2Y 2F +y FtftGSNYyFGAGS
generatingaavSt Kdzy | y Ol Th©IBWdallofexdparithényalriedicind3(3), pp.
1131¢1140.

Wang,Setalo Hanmp0 We¢aw9/Y ! 5FGFokFasS 2F ¢NFyaONR LI
I a0FRSA AY IPH&dnglO(D, h.2@P5228.4 Q =

Wang, Xet al.0 H 1 n g desoktion Haiidan corelINE Y2 G SNJ LINBRAOGAZ2Y GAGK
Genome researciio(2), pp. 266275.

Wang, Yetaldo H A Mo 0 W¢ KSH P T ISY R f Efdpgab Durnal G allDialpg
92(3), pp- 128128.

136


http://paperpile.com/b/cb6zYQ/PlHQ
http://paperpile.com/b/cb6zYQ/PlHQ
http://paperpile.com/b/cb6zYQ/PlHQ
http://paperpile.com/b/cb6zYQ/PlHQ
http://dx.doi.org/10.1109/tnn.1998.712192
http://paperpile.com/b/cb6zYQ/PlHQ
http://paperpile.com/b/cb6zYQ/6JGW
http://paperpile.com/b/cb6zYQ/6JGW
http://paperpile.com/b/cb6zYQ/6JGW
http://paperpile.com/b/cb6zYQ/6JGW
http://paperpile.com/b/cb6zYQ/6JGW
http://paperpile.com/b/cb6zYQ/6JGW
http://paperpile.com/b/cb6zYQ/6JGW
http://dx.doi.org/10.1021/ci034160g
http://paperpile.com/b/cb6zYQ/6JGW
http://paperpile.com/b/cb6zYQ/XYzl
http://paperpile.com/b/cb6zYQ/XYzl
http://paperpile.com/b/cb6zYQ/XYzl
http://paperpile.com/b/cb6zYQ/XYzl
http://paperpile.com/b/cb6zYQ/XYzl
http://paperpile.com/b/cb6zYQ/XYzl
http://paperpile.com/b/cb6zYQ/C5J7
http://paperpile.com/b/cb6zYQ/C5J7
http://paperpile.com/b/cb6zYQ/C5J7
http://paperpile.com/b/cb6zYQ/C5J7
http://dx.doi.org/10.1111/j.2517-6161.1996.tb02080.x
http://dx.doi.org/10.1111/j.2517-6161.1996.tb02080.x
http://paperpile.com/b/cb6zYQ/C5J7
http://paperpile.com/b/cb6zYQ/XrXx
http://paperpile.com/b/cb6zYQ/XrXx
http://paperpile.com/b/cb6zYQ/XrXx
http://paperpile.com/b/cb6zYQ/XrXx
http://paperpile.com/b/cb6zYQ/XrXx
http://paperpile.com/b/cb6zYQ/XrXx
http://paperpile.com/b/cb6zYQ/iB3c
http://paperpile.com/b/cb6zYQ/iB3c
http://paperpile.com/b/cb6zYQ/iB3c
http://paperpile.com/b/cb6zYQ/iB3c
http://dx.doi.org/10.1016/j.cmet.2015.03.013
http://paperpile.com/b/cb6zYQ/iB3c
http://paperpile.com/b/cb6zYQ/bUj7
http://paperpile.com/b/cb6zYQ/bUj7
http://paperpile.com/b/cb6zYQ/bUj7
http://paperpile.com/b/cb6zYQ/bUj7
http://paperpile.com/b/cb6zYQ/bUj7
http://paperpile.com/b/cb6zYQ/bUj7
http://paperpile.com/b/cb6zYQ/bUj7
http://paperpile.com/b/cb6zYQ/KFtm
http://paperpile.com/b/cb6zYQ/KFtm
http://paperpile.com/b/cb6zYQ/KFtm
http://paperpile.com/b/cb6zYQ/KFtm
http://paperpile.com/b/cb6zYQ/KFtm
http://paperpile.com/b/cb6zYQ/KFtm
http://paperpile.com/b/cb6zYQ/63AN
http://paperpile.com/b/cb6zYQ/63AN
http://paperpile.com/b/cb6zYQ/63AN
http://paperpile.com/b/cb6zYQ/63AN
http://paperpile.com/b/cb6zYQ/63AN
http://dx.doi.org/10.1073/pnas.0708102104
http://paperpile.com/b/cb6zYQ/63AN
http://paperpile.com/b/cb6zYQ/yqit
http://paperpile.com/b/cb6zYQ/yqit
http://paperpile.com/b/cb6zYQ/yqit
http://paperpile.com/b/cb6zYQ/yqit
http://paperpile.com/b/cb6zYQ/yqit
http://paperpile.com/b/cb6zYQ/yqit
http://paperpile.com/b/cb6zYQ/RNbR
http://paperpile.com/b/cb6zYQ/RNbR
http://paperpile.com/b/cb6zYQ/RNbR
http://paperpile.com/b/cb6zYQ/RNbR
http://paperpile.com/b/cb6zYQ/RNbR
http://paperpile.com/b/cb6zYQ/JETT
http://paperpile.com/b/cb6zYQ/JETT
http://paperpile.com/b/cb6zYQ/JETT
http://paperpile.com/b/cb6zYQ/JETT
http://paperpile.com/b/cb6zYQ/dReL
http://paperpile.com/b/cb6zYQ/dReL
http://paperpile.com/b/cb6zYQ/dReL
http://paperpile.com/b/cb6zYQ/dReL
http://paperpile.com/b/cb6zYQ/dReL
http://paperpile.com/b/cb6zYQ/dReL
http://paperpile.com/b/cb6zYQ/2M6C
http://paperpile.com/b/cb6zYQ/2M6C
http://paperpile.com/b/cb6zYQ/2M6C
http://paperpile.com/b/cb6zYQ/2M6C
http://paperpile.com/b/cb6zYQ/2M6C
http://paperpile.com/b/cb6zYQ/2M6C
http://paperpile.com/b/cb6zYQ/2M6C
http://paperpile.com/b/cb6zYQ/1yz5
http://paperpile.com/b/cb6zYQ/1yz5
http://paperpile.com/b/cb6zYQ/1yz5
http://paperpile.com/b/cb6zYQ/1yz5
http://paperpile.com/b/cb6zYQ/1yz5
http://paperpile.com/b/cb6zYQ/1yz5
http://paperpile.com/b/cb6zYQ/KjAf
http://paperpile.com/b/cb6zYQ/KjAf
http://paperpile.com/b/cb6zYQ/KjAf
http://paperpile.com/b/cb6zYQ/KjAf
http://paperpile.com/b/cb6zYQ/KjAf
http://paperpile.com/b/cb6zYQ/KjAf
http://paperpile.com/b/cb6zYQ/2sLN
http://paperpile.com/b/cb6zYQ/2sLN
http://paperpile.com/b/cb6zYQ/2sLN
http://paperpile.com/b/cb6zYQ/2sLN
http://paperpile.com/b/cb6zYQ/2sLN
http://paperpile.com/b/cb6zYQ/2sLN

Wang, Z., Gerstein, M. and Snyder, M. (3@0 YSecpd revolutionary tool for tad O NR LJG 2 YA O2
Nature reviews. Genetic$0(1), pp. 5763.

Watson, J. D. and Crick, FFHMCh(p o 0 Wa 2 f SOdzf | NI E:iASHzburafB 2 T b dz
582 E& N6 2 & S Naudz®p. 33%138. doioLb. F088F171737a0

22f LISNIZ 5@ | & 0O mddMNauralbegwiorksPp. 348259 8off SNI ¢ AT F GA 2y
10.1016/s08936080(05)80023.

Wu, Cetal.o MdT h0 WeKS OKNBYFGAY &GNHOGdNE 2F aLSOA
domains of defined DNA $ Ij dzSGEKPH.TIZ806. doi:10.1016/00928674(79)90095.

AL LA N LA A

Xiao, Fetalo H n n 0 WY A wS O2 NR a Yor higfoRNAT fi 81 181G (i § RGdRBIA D dzNIZ
acids research37(Database issue), pp. DxQb.

Yang, JH.etalo H AmMmM0O WA G NI | 8SY | REnmRNAihtera8tioFngaps) S E LI 2 |
from Argonaute CLIBeq and Degradomse S |j  Rllicleit a2iBls researcB9(Database issue),
pp. D2029.

Yang, H.etal.o H n Mo 0 W Hakabase. fdr deGodinglthe transcriptional regulation of long
non-coding RNA and microRNA genes from €hlj  Rucleit &2ifls researchl(Datalase
issue), pp. D17%B7.

PR

Yan,Metalo H AMH 0O W5&8&aNB3IdzZ | §SR 6 LNSES & &1 APRdjfolggts NEAZO S N

oncology research: POR3(2), pp. 348348.

Yosten, G. L. € al.6 H n ™M c-upsti¢dm spof2 open reading fragrencoded peptide regulates
angiotensintyJS Ml NB OS LJi 2 NJ LINE R dzGafrgdi2Ayy | Lyl Rived@abirBRyaf>t A y :
physiology 594(6), p. 160X 1605.

Wl £ SyT 5@ CAoH A QAY BRI SNaErd ppyl&1536iNY SR K A
10.1038/425015b

BKIE 23X - ®X %KEFy3Z | & | y R alysii & thd pioxirdakpromotais o' L RSy (i A
microRb ! ISy Sa A yGenolitshOl(B) 2phJASTIR0 ¥

Zhou, Xetalo H nnT 0O W/ KIFENIOGSNRATIGA2Y YR ARSYGATAOL I
Y2 RSt EPLIS OdmPuiafbRaidiogy, 3(3), p. €37.

137


http://paperpile.com/b/cb6zYQ/WAlk
http://paperpile.com/b/cb6zYQ/WAlk
http://paperpile.com/b/cb6zYQ/WAlk
http://paperpile.com/b/cb6zYQ/WAlk
http://paperpile.com/b/cb6zYQ/EX90
http://paperpile.com/b/cb6zYQ/EX90
http://paperpile.com/b/cb6zYQ/EX90
http://paperpile.com/b/cb6zYQ/EX90
http://dx.doi.org/10.1038/171737a0
http://paperpile.com/b/cb6zYQ/EX90
http://paperpile.com/b/cb6zYQ/yp27
http://paperpile.com/b/cb6zYQ/yp27
http://paperpile.com/b/cb6zYQ/yp27
http://paperpile.com/b/cb6zYQ/yp27
http://dx.doi.org/10.1016/s0893-6080(05)80023-1
http://paperpile.com/b/cb6zYQ/yp27
http://paperpile.com/b/cb6zYQ/fFLY
http://paperpile.com/b/cb6zYQ/fFLY
http://paperpile.com/b/cb6zYQ/fFLY
http://paperpile.com/b/cb6zYQ/fFLY
http://paperpile.com/b/cb6zYQ/fFLY
http://paperpile.com/b/cb6zYQ/fFLY
http://dx.doi.org/10.1016/0092-8674(79)90095-3
http://paperpile.com/b/cb6zYQ/fFLY
http://paperpile.com/b/cb6zYQ/QWmh
http://paperpile.com/b/cb6zYQ/QWmh
http://paperpile.com/b/cb6zYQ/QWmh
http://paperpile.com/b/cb6zYQ/QWmh
http://paperpile.com/b/cb6zYQ/QWmh
http://paperpile.com/b/cb6zYQ/QWmh
http://paperpile.com/b/cb6zYQ/3FIe
http://paperpile.com/b/cb6zYQ/3FIe
http://paperpile.com/b/cb6zYQ/3FIe
http://paperpile.com/b/cb6zYQ/3FIe
http://paperpile.com/b/cb6zYQ/3FIe
http://paperpile.com/b/cb6zYQ/3FIe
http://paperpile.com/b/cb6zYQ/3FIe
http://paperpile.com/b/cb6zYQ/E3gA
http://paperpile.com/b/cb6zYQ/E3gA
http://paperpile.com/b/cb6zYQ/E3gA
http://paperpile.com/b/cb6zYQ/E3gA
http://paperpile.com/b/cb6zYQ/E3gA
http://paperpile.com/b/cb6zYQ/E3gA
http://paperpile.com/b/cb6zYQ/E3gA
http://paperpile.com/b/cb6zYQ/J1MM
http://paperpile.com/b/cb6zYQ/J1MM
http://paperpile.com/b/cb6zYQ/J1MM
http://paperpile.com/b/cb6zYQ/J1MM
http://paperpile.com/b/cb6zYQ/J1MM
http://paperpile.com/b/cb6zYQ/J1MM
http://paperpile.com/b/cb6zYQ/kvnP
http://paperpile.com/b/cb6zYQ/kvnP
http://paperpile.com/b/cb6zYQ/kvnP
http://paperpile.com/b/cb6zYQ/kvnP
http://paperpile.com/b/cb6zYQ/kvnP
http://paperpile.com/b/cb6zYQ/kvnP
http://paperpile.com/b/cb6zYQ/kvnP
http://paperpile.com/b/cb6zYQ/Iypv
http://paperpile.com/b/cb6zYQ/Iypv
http://paperpile.com/b/cb6zYQ/Iypv
http://paperpile.com/b/cb6zYQ/Iypv
http://dx.doi.org/10.1038/425015b
http://paperpile.com/b/cb6zYQ/Iypv
http://paperpile.com/b/cb6zYQ/KKg8
http://paperpile.com/b/cb6zYQ/KKg8
http://paperpile.com/b/cb6zYQ/KKg8
http://paperpile.com/b/cb6zYQ/KKg8
http://paperpile.com/b/cb6zYQ/gbNV
http://paperpile.com/b/cb6zYQ/gbNV
http://paperpile.com/b/cb6zYQ/gbNV
http://paperpile.com/b/cb6zYQ/gbNV
http://paperpile.com/b/cb6zYQ/gbNV
http://paperpile.com/b/cb6zYQ/gbNV

nNe) N) N¢ggz)

Active Transcription

A ChromHMM Chromatin States (K562 cells) B

100% 30% -
90%
20% -
B ADAPT-CAGE
80% O PARACLU
H TOMETOOLS
O RECLU
O CAGER 10%
70%
60% || 0% - . IID

TssA  TesAFnk  TaFink

Enrichment of different algorithms' predictions in ChromHMM-

Weak Transcription/Repressed
ChromHMM Chromatin States (K562 cells)

TxWk , ReprPCWk, Buies , Tx , Het . ZNF/Rpts |
EnhG , Enh | TesBiv , BivFink , EnhBiv , ReprPC

defined Chromatin States (K562 cells)

c .
5
)
B
E{, 4 -t # ADAPT-CAGE
g Yoo e e | * PARACLU
=3 ¢ . . . M = | * TOMETOOLS
.o . . . es o | # RECLU
. - . + .:_ . L ~‘ . # CAGER
5 : .. =* -o ..
A A . T R E E B T B E LRGP
N - T % % % 2
YRR TR R R RR R LAN
¥ % "5%
D Percentage of each algorithm's predictions E Percentage of each algorithm’s predictions
overlapping at least one TFBS (K562 cells) overlapping H3K4me3 Peaks (K562 cells)
100% 100%
95% 90%
80% 80%
B5% l T0%
B ADAPT-CAGE [ PaRACLY [ TOMETOOLS [JRECLU [ CAGER
Fge oad) vyeUlgmfpeBBedadld Udd U huslidd Usat tlaoss
tUlseysys (GUds eg@ll&jbheludlo] FedsppUrs "eg Usa
'U;',g:zf]SVU3Cm’om§INgJ\/ghaUdaneJ&UY@Ueg’ ¢y vreUUasdd eU vau
i UUU,.0 s 620000U0ya0sd Udd oy ¥eiltdisxgd) ey alidld
G ggUUgsd{Jgﬁslaeg’OﬂwﬁJﬁuq; shUdqUAJ,» bsU oW duzsmlg’g’ el 3
gl"JUUo;Ul’jeg. ) @dﬁatle)g W3 Uae gnlg%ag’e(sae o avadeW o U
Usoesjadeesg GUsd Uias 5 8 TssB-8) & B 3 [ pQligi ﬂlg@&)ﬁ)pg’Ulﬁt
gUU‘tJf’ﬂﬂiJeg’ ¢y ¥eUUasdd Cfmog\HMM;ey};sﬁeéUf;Jsthdsf] }eba
Uadejadesg @69 U seUai Usgs UGQDQ»YGQ&EJ Ue=se gygallag
38y} ee3lUUs U f CHPsSpgys UHBEYanSB (E)i Utic e y 3 U

138



. . g
12 Signal peptide
> - _— .
r ] o T
P

m— 99

180

CACTCTCTCC... .CAAAC(iGCCACGATGGCGLTI'CC...K‘T AGCGCTEGAGGACTGGACTCTCGGAACACGAGGAC. ...

-1-6-5-4-3-2-112345

| ! \ | ‘ ‘ [
I I T I I
7 0 5 +90 +134
A | 0001
C | 0010 N Yy
- E 2[ o
—a ane 1 [ AAA
LHE 2 [ AAT 1[AAA
1 pos -7 AAC 2| AAT
2 pos -6 G;.‘;A AAG AAC
5
pos GoT AAG
pos -4
pos -2 GGT GGA
HEREEERERERE s [Gee o1
8 pos +4 - & w© > o 64 | GGG 63| GGC
8 @ S
9 pos +5 “ = 64 | GGG
’ ™~ 377 ) | ™~ ~ <4 O 7
Fge od) vyeUDAdGOo Foemed®U) DsORF } sUUs oL 3

139



200k

10k
accuracy i 10k positive 10k negative 1.0 10k positive 200k negative
0.9
08 >
L)f o
g g
3 <
<
0.7 . 0.4 — dir180Comb200k
— dirl80Comb10k . —  dir99Comb200k
— dir99Comb10k 03 —  dir54Comb200k
06 — dir54Comb10k —— dirl80Cp200k
. — dirl80Cp10k 0.2 — dir99Cp200k
— dir99Cpl0k dir54Cp200k
N ) . d|r54Cp10k‘ ' 0'%)‘0 0.2 0.4 0.6 0.8 1.0
%30 0.2 0.4 0.6 0.8 1.0 Threshold
Threshold
recision
p 1.0 10k positive 10k negative 1.0 10k positive 200k negative
0.9 0.8
0.8 0.6
c c
=] 2
o o
0.7 0.4
— dirl80Comb10k — dirl80Comb200k
— dir99Comb10k — dir99Comb200k
— dir54Comb10k — dir54Comb200k
o6 —  dirl80Cpl0k — dir180Cp200k
— dir99Cp10k — dir99Cp200k
dir54Cp10k dir54Cp200k
%30 0.2 0.4 0.6 0.8 1.0 %330 02 0.4 06 08 1.0
Threshold Threshold
10k positive 10k negative positive negative
senS|t|V|ty o b 5 Y 10k positive 200k ;
0.9 0.9f
0.8 0.8-
0.7 0.7
2 2z
3 3
Z 0.6) 206
93 dir180Comb10k 03— dir180Comb200k
— dir99Comb10k — dir99Comb200k
041 —  dirs4Comb10k 041 —  dirsaComb200k
~—— dirl80Cp10k —— dirl80Cp200k
03t —  dir99Cp10k 0.3t —  dir99Cp200k
dir54Cp10k dir54Cp200k
%30 0.2 04 0.6 0.8 1.0 025 02 04 06 08 10
Threshold Threshold

140




specificity

Specificity

10k positive 10k negative

0.8

o
Y

o
>

dirl80Comb10k
dir99Comb10k
dir54Comb10k

L dir180Cp10k
dir99Cp10k
dir54Cp10k

0.

0.0 0.2 0.4 06 0.8
Threshold

1.0

Fge od) vre UVBos app BBt Wasceoahodlidd BUBs dsGRESGJN U

141

u



