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MicroRNAs(miRNAs) REEZEYH R M —EXWIRIERIRGEEINEERIFRMAZ RNA, EHX/IMKE
18~25 MZEER, ALY miRNAs R HBKAWIRERIMET — R EEBRSITIMIm 4N, MBEA
¥ RNA BSRINEAESH, BYREEHNCXIISINIREE mRNA, FRIEEHNEENREESINEE
BURIERREE mRNA & FRIBEE mRNA RUEIE(1], RIEAVIASZREE mRNA 52X MRENETIRER,
ERE. meihi. EMERE. SEMK. MESENET. BIhEE.

1.1 ZEYIEHA miRNA RZpEiZiE

AR, miRNA EEZHMAZAR RNA BEEE 1l (pol INEERM, BEITHZARYZE miRNA B9%]
TR (pri-miRNA) , pri-miRNA 7£#%E4#§ Drosha RERT, 2T miRNA RIBTK (pre-miRNA)
pre-miRNA TSI EBRMERT, NAERHENARRY, B—MAEEE Dicer GHEIF4EL07 22
MEZEERIER miIRNA:MIRNA*EE &A1& 1b Ai7x[2]. Drosha # Dicer 82 RNaselll RIEAHR,
BIX5E RNA s REAZBRATIES, IXFIXUGESE SRS ISHNTTBESKRRISC) E&KH, Hh—5Kak
2AVEEHE MIRNA (RBEX—EA7kT, BRI miRNA 52| 5SEE#MI mRNA B s i EE X3 1E
EERRIK,

EEYMAR, K £ # & ¥ miRNAs giff(pri-miRNA)FETFEHBBHEREIT, #2E RNA
polymerase lI(Pol I)3#&RmMAk[3]. F42E RNA 45EER DAWDLE (DDL)EBE miRNA HENZII T
D-bodies, # D-bodies #1 DCL1 EgFIXUsE RNA 55 H HYPONASTIC LEAVEST (HYL1)ZEZmEEIAT
/NRNAINTE&MEN, FHE C2H2 $E845/9EH SERRATE (SE) LUK CBCHY # B T 45 pri-miRNA
tIEIRE miIRNA:mMIRNA*, # & miRNA:miRNA*IGEAARRg 2' 3RS 3-72E7 HENT(Hua Enhancer 1)
TERTREREN, XESESEMEZY < . # &, mIiRNA: miRNA*fE HST (Hasty)fIEfthEF

RUESEN T ROZEEIAMER . EAP— miRNA*#/)\ RNA [Ef#E8(SDN)BERE, BIM—"TBRRIREL



miRNA 5 AGO EH(Argonaute)Z6 RNA ESASREBES

R(RISC), RISC ARy miRNA BEYIEIE#MEC

XIAYEE mMRNA SEIH ERIENE, NMERERERETEER, WE 1a Frxl4l.

miFNA gene
+ Polll
Pri-minNa ~ : )

DeLt @
Fre-m: RhA Pre-mifhA
Ve d@®
miRNA-mMEANA"  F e
duplex Al st |
§
Methylated
miRNA-mEaNA |, T S
dupiles .
mm ......
Mucheus
— ) | €
Cytplosm
u....uw . L
Mature miRNA - MiANA® degradodon
berong g S,
cccccc AGOT
trget mARA -
Target bansorpt cleavage
{and sometimes
reduced ranslason]
target mANA 8-
) targat mAMA 3.
-
e
AGON

1 SIFIEIAA mi

1.2 ZEYIFA miRNA (ERHE

TEEAY, microRNA &35 mRNA (9 3

AR mRNA BERIER FAZHDHE mRNA BhEERRITHEE

55 AGO BHZHEGHIREGTE mRNA B 3" UTR XiE40E 1,

Transcription 1

inhibition or mRNA

e
3'UTR

NUCLEUS

E miRNA gene

pri-miRNA
— Drasha

s TR

Cropping l

EIPQI'! pre-miRNA
— Expiorin-S
Ran-GTF

Dicing l

I'I'IIRNA’ Ago I RISC

Translation

degradation

CYTOPLASM

RNA BIFZpLRIE

IRAYEEMEX (Untranslated Regions, UTR) 1B&4,

o —HRAEAET microRNA B9 seed #FX

FF XIS miRNA B 5" w2l 3" iF

1Y 2-8 (A EER., PR microRNA FIRIEEML B, 2~8 A seed FF XK R, mRNA

FPRREFEMXEFEERR. HXLHEE microRNA f1 AGO ERAEEYIRT, A7 3" i

& (B 1 FAEeRrR) I mRNA RIEHE(S].

=89 UTR X



miRNAs 3

i Seed 5
Seed mRNAs
3 )
ﬁ/%,f\ 3
5 l
O|:|“: 3'UTR
o | I MIRISC miRISC 3'tail
GO llIlﬂﬁ‘lll!lll AAAAAAAA

AGO = l AGO

Translational repression

2 RS miRNA B9/EFHN IR
EEPAR, microRNA £33 mRNA #17551], mRNA A EMISERRIIRE., BIAKR,
microRNA BEAS AGO EBFESY), SIEERIEES, FHEME microRNA RHERNES AR
HEHTEIE 2, ZFEMER miRNAK S imF 3" w5 10-11 ZEE. 23 mRNA #IEH#K

FRE, EimBEARITIEEITISIHKI6].

miRNA

SOOI 4094900409602 ROV

Target mRNA : :

m7Gppp AAAAAAAAA

L I L |
5’ cleaved fragment 3’ cleaved fragment

3 &R miRNA FO/ERHLE

miRNA JUIFFZ miRNA FARERRISAFER, FH miRNA UFERRENT

/-'—'-« Vel _'\\
(del RNA —) ;f:% Ei*fsA )—) é:;;) e “/PAGHjI _) " f*’:ﬂlﬁ ﬂ - (mﬁ;ﬂﬁ J
. &=

B 4: E# miRNA U FRE

HTXECEZSEES PCRY G, 2SI PCR Duplications (HF PCR ¥ BRI mIFIE AR



TIEEHNAHEL, SENGS WFXEMZEN AR R RET BIEHHIEE, XME PCR I 1E

FHEREE reads B8 PCR Duplications), PCR Duplications &XRIAEEIEM T, EEDHT

ZERHMRE.
BFWHIRRES
T FATBEERER
1 3
> Ri52 PCRI 18
—_— —_—b 7

5: PCR Duplications F=4E 192 R 2201

A7 #E miIRNA JIESX EEHEERISF2F PCR Duplications 3 miRNA EE&RiERNTIL, TES
% PCR Duplication 12, i&# % PCR Duplications ;2 mapping coordinates 75353CH, Bf
tb 3G BB R B E AR MR reads #IAAE PCR Duplications, mapping coordinates j%Z& PCR
Duplications RIIRiE &EiitiR K ER RNA T H Il R £HBEH AR ROMERRE, FH<LER
BY &R EE R B F PCR Duplications,

HF miRNA BIJLMSE, :

1. miRNA FFIELERE, miRNA XEREREZEFTH;

2. EEAFHARNMARUSHEERSERERSERBARME miRNA 5, miRNA JIFL
i, HEFZEERBR—% miRNA IAFER, BEBF PCR Duplications;

3. RitdmErp, —# miRNA BN S GFIFRE miRNA ETHR 40%([7], XELRERN
R} PCR idi2£ S PCR Duplications X,

IXLEASAE(ETS miRNA XEEHSERS PCR Duplications EbfIELIa72K FER RNA XE (FliNsER

fHA3ZEE. IncRNA XEEZ) B9 PCR Duplications Bl E, FIAIFEM mapping coordinates jx%



& miRNA il PCR Duplications i, SidSRIEMRAEEIE, S miRNA FRiEKFEABEE.
Eilt, SEXRBLEMNESE miRNA RIEHIEESEE, B UM RIiCEAREE miRNA XE (TE):
FHERERE, MAKXKENIRE (barcode), JLFEEA cDNA i ME—H barcode #xiE,
ARREIT PCRYIEREBNAFEXE (WE 6), HTFFFIZEH barcode E—#RICHY, HHEFFIE
MR, ABEERITRE—F reads NEE, MESKITEF reads BZ /DA unique B barcode, A
B1HRE barcode FIE— reads, TILBEZ LN, HMRIUHF—1#EN, BIkE PCRT B

FRESE (Duplication) #HBEMEER.

et
miRNAT miRMNAZ Ratio
Number of Reads g 12 3:4
Ligate emove Ampllf_}; Sequence
arcch’s Excess
Number of Molecules 3 2 x:2
(Detected by Counting
Unique Barcodes)
MNumber of Molecules 3 2 3:2

in Original Sample

6: #BXIEE miRNA UFZ PCR Duplications

M miRNA UMI X EERY, BEFRIESRERA (MRNA) ZBEEBHEME—RY UMI FRTRE,
AEE—ERARERN UM RIS, RXTTEIREIRIIMIAZZ PCR Duplication, EItt UMI9%E
HBEITEIRIEAEERS MRNA (9L, FXORFIERLMEF, FEREM miRNA RiXE (read
#) BRNSBISFTUEUERN 40%, IXZILTF 5 read, ELEERN UMI BIEEEAN. A TEREBEH UMI
fh, UMISKEZEEK, fIINNKER 9bp i, UMI IEERTIARI 4°'4°, HEBTBREF0A miRNA
TEE. R UM £ZPHEFEYIREMER, L 9 METEE S ET ERASY B 1IENEs, &
MEEHUFSETHIKERI M. KEREN read, REBLHIEE. AT miRNA $ENBRRER
IIFFFIRIBILE , kiR miRNA KERSE, B3I UMI FFIHEEHE NS E TREAER, 237 miRNA
EENEEIERTH. NTERXLERHR, TLUERRFTIERER UM locator & UMI 3R ARIRIXER

[8], a0 5'-NNN-CGA-NNN--TAC-NNN-3' (B 7)., EEZINFIREESEZXE, UMI locator #i&it



BRE (Bl 7), IBINNESRE, BERNFHERETRE. UM locator IRiT#1fE4t UMIELL, —J5HEIE
THFEFIISESRIBBIIRES T, BEREMSWIRERTES, 5— 1 TEEFNUXS UMl 2EHIE
ANREHIER, NTIERRERXS miRNA EEER.

LML cDNA insert UMI 3" adapter

5 -N'\INCGH.’UNF”T ACNNNNINMNMNNNNNNNNNNNNNG TCHNNNT : AGNNNTGGAATTCTCGGGTGCCAAGG-3

RN R AR R RN R RN R NN ENEREENENRER NN R
3- NNNE L,T"\INI‘-J'.TGNhPJFNNHNmNNNNNNNNhNC.ﬁ.GNNN."-.TCNN'\JACCTI'.F-.EGAGCCE.H.CGGTI'CE 5

Alternative 5" UMI
S=MNMATCNNNAGTHNNN-3
TNl
A-NMNTAGNNNT CANNN-5

E7: #EXEEmIRNA UMISZEELE



—. IRAER
WFRE: A

HIFPRI T 4. Homo sapiens

2.1 ZiREER
EiERE g hRZs/E15A
miR(miRs)&UREE ftp://mirbase.org/pub/mirbase/CURRENT/ 22.0
Pre-miRNA(mirs/MIRs) | ftp://mirbase.org/pub/mirbase/CURRENT/ 22.0
HEE
YIRS
RFam http://rfam.janelia.org 12.0
Repbase http://www.girinst.org/repbase 22.07
Genome EERE
mRNA $iEE
BEREUERE NA NA
KEGG pathway #i#E# | http://www.genome.jp/kegg 2016.05
Gene Ontology ##EE | ftp://ftp.ncbi.nih.gov/gene/DATA/gene2go.gz | 2016.04
KOG #iERZE NA
2.2 ZiRStER

SirIRE BRI TS hR4s/E15A

JE miRNA N FEUERREEUELRR. | FASTP

KEIDIE

UMI 2B 0E TR umitools

AR FastQC 0.10.1

miRNA(MiRs)ERE ST ACGT101-miR 4.2

miRNA # o ACGTUNAfold 3.7

Target Finder(t84) 50
miRNA EEERFTN Targetscan(z47) 3.3a
miranda(s4)
SR EINBEDHT Pathway Network 1.6
SERHRE R, cytoacape 3.0.7




=. IfeRie
3.1 SLIEtE

#3IER MiRNA SLIRFESER miRNA SLIORE—5, HWEENEHEMNEF. B EEEGTT
—H, WESERE: 1. 3 BLER 2. 5 BLER 3. RER, 4. XETE. BYEE mRNAY
FEATZFNER miRNA MR X EMEARREZ, BXERE mRNARY 3" B 5 #ZLI9%EE—RR 15bp

B9 UMI Fp5ll. ELEFNERL miRNA SZERMRLE, 433 EE miRNA BN R BREMIEZ T 15bp, -

Other RNA
—— ,

-y LI UMI Total RNA
' — A — e —
A A UMI
— 3 O
— UMI
—— E— — - — 3' Adenylated Adapter
: 3'ligation —
Size select Reverse-transcribe
for small H‘NA‘ with defined primer
50, PO mem— 5.0.P0 o — — — o 5' Adapter
5-0; PC) e—1 ? — — — ligati
LMI ) — ——]
Ligate 3' adapter to RNA / 5-rApommm—n' odC
using T4 Bnl 2(K227Q) 3' DNA adapter Use PGR to amplify 1st Strand Synthesis Product RT Primer
Y andaddbarcodes| 222 EAENEEEEEEEEEEN]
UM R t ription
U umil
- UMI small-BNA-Seq library
— e | E— \ PCR Amplication
Ligate 5" adapter —
; — — —
using T4 Anl 1 — S — PCR Amplication
/ I code— \
& 3 PCR Product
Gel Purification
5' RNA adapter —— —

B 4: £3IEE miRNA (£) FIEM miRNA () ZERE

3.2 (FRSriRE

150bp MFEETHLAS, E5TfER FASTP i4ARR 3 BELUIRERESRUE, REKE -
HiiE, RISEH -TE:EE{%%%HEEF UMI BBl 274 (% PCR Duplications: E&4R 5 #13'
UMI B9#54E79 PCR Duplications 4, IBEREEF—KFIIBAT O, HMER), SEXRAEK Y
BEFF&ERI miRNA BB ACGT101-miR (LC Sciences, Houston, Texas, USA), iZiR{ERISHTIR
FBUIT: (1) KEMG: EYRBHEKER 18-25nt, sRBIREKER 18-26nt F5; (2) &
RNA $UBEELLIIOHT: BRIRFFILLIT (24 miRNA) mRNA, RFam #] Repbase #i&EEE, Fi#iTid

I8 (3) miRNA %€ FREVEREUE, FHUXIRIARIERZAEHIT miRNA EE; (4) miRNA ZFMEDHT,



(5) ZF% miRNA BBERFTNSHT. LE5h, BRI EYHRERIEIRIZRE S MEM D0 sIRNA, piRNA,
Ta-siRNA 5, FEREMBERS, SREESITEEREFERN—EEKREDHT, 0 miRNA-RERE-[F

FREBRE DM, mIRNA-BRE-FEREKEDHT, ceRNA MBS,

5: HESITAEE

m, GRS/

4.1 FRPthEaR5sAEER
Sample Name Sample Species Biological Replicates
CK 1 Homo sapiens Control
CK 2 Homo sapiens Control
CK 3 Homo sapiens Control
Al Homo sapiens Treat
A2 Homo sapiens Treat11
A3 Homo sapiens Treat1
B 1 Homo sapiens Treat2
B2 Homo sapiens Treat2
B3 Homo sapiens Treat2

XA :

summary/1 SequencingData_Overview/Table1 Sample_info.xlsx



4.2 M &I ETRAL 12

[RIaNFERE oM ERR 3" EELFFILIRRRERIE, (REKE -ifﬁ)%, AERE UMI 75
ZP& PCR Duplications #%4t1t+ PCR Duplications ttZ, PCR Duplications %I THIZHE (R2EX
iw UMI) RERNFREKENT 18nt B9F5, ARFFIFE 80% ABCE GEL T, 3N (F—ERER
1), RBEA C2E8G6. T, RBG. TIgEA. C, HERELAMLERTRIKR, =RIK, faxXLrr
PISHILIEE, AEBS mRNA (BRDWIFERERE®E). RFam (&3 rRNA, tRNA, snRNA, snoRNA
&) LAK Repbase BEEHITILXITIE, FISITIRENEIEIRZ /I Valid ##E, F33 Valid #UEHITH—
£HY miRNA LT EE STRUSHT,
XHE
summary/1_SequencingData_Overview/Table2_Overview of reads from raw_data to cleaned se
que
4.21 UMIRENREIEETR

HE3$EE miRNAS' 713" UMI ZE—XIH 3 MEIEREMKH UMI locator, 2B iR 15bp UMI

FAiE, %5& UMI locator 33 UMI FRAIRBIHERSE, (KER UMI B82R45R KBk PCR Duplications,

6: UMI RRELELLAIEIRE (B MR —NMEF)

(223 P&z UMItRic&#E | UMIERCEE® | 7TR UMI | PCR Duplications &

CK 1

CK 2

CK 3

Al

A2




4.2.2 mRNA L33

WFEREIT S48 mRNA LESS, ERUBAIEIERE B mRNA [ HERIEFS.
XAHIE :
summary/1 SequencingData_Overview/Table2_Overview of reads from raw_data to cleaned_se
que
4.2.3 Rfam $UEFEELII DT

Rfam 23E4wA3 RNA (ncRNA) ZRIREHERE, €45 rRNA, tRNA, snoRNA, snRNA, miRNA EH
ftt—223F4wA3 RNA, Fe(i1EEX Rfam $UEERERENFSEIRY/N RNA 77, RAlsettRIAERE A RE

B9 rRNA, snoRNA, snRNA, tRNA Z3E miRNA F71,

Pie chart for Rfam DSS_1 (Total) Pie chart for Rfam DSS_1 (Unique)

B IRNA (374995 [59.03%]) B (RNA (5674 [41.73%])
tRNA (109648 [17.26%]) tRNA (3378 [24.84%)])
snoRNA (69991 [11.02%]) snoRNA (1817 [13.36%])

[ others (44021 [6.93%]) I | others (1779 [13.08%])
snRNA (36581 [5.76%]) snRNA (950 [6.99%])

B 7: Rfam LEISHRIRE]

MXAHHUE:
summary/1 SequencingData_Overview/Table2 Overview _of reads from raw data to cleaned se
quece

summary/1 SequencingData Overview/ Fig1l Rfam_sequence category



4.2.4 Repbase $iREELLXI O
Repbase #iEEREIZEY) DNA FESFFIEIEE, BFHEEF, BHKESRFS (REFFIEHE

BE), TENERAESRFFIFI—LSENBEEER (2 rRNA, tRNA, BERERFSF), iEH Repbase

HIREREENFEEAY/ )N RNA 51, RaJgeth RIHABREHETEER) repeat associate SRNA,
DSS_1 Classes of repetitive sequence(Total)

20000-

7]
gwocm-
0]
| il
Y
3]
Bmmn-
o
£
=
Z 5000- I
0- l . . e— - l | [E—
A & A 0 & & A\ & > A & & & * L & >
& & @ & & Y F & & F g & & &
06,5‘“& « @‘”&qb 8 @“"‘\&t s %\‘\Qp& S 25 \
cgp‘%e& ‘@'SD o 5
< b <
E 8: Repbase HLXIHHAE
ke
X :

summary/1 SequencingData_Overview/Table2 Overview _of reads from raw data to cleaned se
que
summary/1 SequencingData Overview/Table3
summary/1_SequencingData Overview/ Fig2_Repeat sequence category
4.2.5 {(Rik RNA KER®H
NIRRT O SSETHROEN £, XHIE/ERY Valid $EHT T KES fgtit. RAEHD

YRS TTE 20-24nt, NFFE Dicer EBLIEIRYELEVRHIE,



Length distribution of sequecing result (Total)

Total reads (%)

Length

9: WFKEDT

XHE
summary/1_SequencingData_Overview/Table4
summary/1 SequencingData_Overview/Fig3 Length distribution_of counts of total and_unique_
SRNAs _in_this_study
4.3 miRNA EEHFTN S
4.3.1 miRNA EEMEUER

miRNA FFAILCEE, ez BEERENAETE, BLEESHRS, valid data JrT5 miRbase
HUEREIRERIAYITR miRNA BIALLYS, REATREYIF miRNA BI{ALERS, ERT valid data FIBESE#ENI
UELERS ERIRTARRS, EBMAFERARS, KERNFAESEIA. BEEE, IIREIAIERZAL
B, FSEEZIRI miRNA 7365 gpl. 2. 3. 4 OMER, SANENRERESR, BRENKIER:
gpla 2NFMMHASERE B, known miRNAs; gplb,2a,2b,3 2{R<FHI, conservative miRNAs,
gp2 BERAMNEXIE, gp3 REERANEXIE, gpla BRIARERIE, gp2b iRBRIKREREIE; gp4
ZHRY, novel miRNAs; HOEIMFFHAREHNERPTEERRE gp2b 1 gp3 AYEHE, X MEHER

BEEEINER gp2a AY gp2 Y miRNA,



B{K miRNA 95 RERI TR

PERS | EXSRE

gpla Reads 1] PAELXS 2l miRBase TR B IEIFIHTAA (pre-miRNAs), I H AT AT DLt — 0 oo 212
BEEN

gplb Reads 7] LALL XS 31| miRBase CLANEREAIFIIATIA (pre-miRNAs), Jf HATAA R DLk — 25 Lhx) 2
FERIH

gpla Reads 7 PLLL XS £ miRBase EFEYFHIFTA (pre-miRNAs), HIAAGERE— 20 LU Bz F ) 2
[RIZH, {HJZ reads PJLALGO RIFEPIZH b o A RZH 2 91 o] LR i 2 11 2% )k SR 451

gp2b Reads 1] PAELXS B miRBase JEFEYIFIIIHTA (pre-miRNAs), HIAARAGERE— 0 LU B Fh i 2
[KIZH, 1B reads v] LAECXS BT b o A i 5 DR 2H e S0 AN ] DUTE Rl 2 11 2% S )k R 46 )

gp3a Reads 1] PAELXS 2] miRBase JHEFEYIFH B HT 74 (pre-miRNAs ), BiAAA Gt — 20 LX) 2 FE K 20, reads
WAAT LR BIFE R4 F o cluster FF EEXT F [ Reads 0 H #% U1 H>1 40 R M) Reads 731E>260,7%

gpda Reads A RELLXT 2] miRBase i&FYIFH AT (pre-miRNAs), reads AJ LAECLXT BIFERI 4 b GE{d
(R L PR 2H 7 51 AT DA i /& 11 56 J5 U R SR 25 4

gpla Reads 7] DAL 2 miRBase LN B £ ATAA (pre-miRNAs), I HATAA AT LUt — 5 Lox) 212
ESEZE

gplb Reads 1] PAELXS 2] miRBase CLEIFERFEIFHIRTA (pre-miRNAs), FH HAGHA RS DLt — 25 bex) 2

B[R AH

T NFSEiaEiE S A miRNA EEZLUSMIRRIEHARIATZIEFE (XERAERLISTEN R

AUASTERTHR, RZSFSEAI mIRNA RIXABFTERIFFIFELNHA—ES miRBase #EEFERIEATZ

M miRNA FF5E2—5) , At EEEEESAE miRNA §, 75 Known (F1 miRBase HRIERIBLZAAR miRNA

—20). Diff (%1 miRBase fREHIAZYE mIRNA BiFERIZES]). New (FEEEZIRI miRNA),

FHENX BXSEE

L+1/R+1 5 miRBase #EAIRLZA miRNA 18EE, MFEEZIAY miRNA /AN —MEE
L-1/R-1 5 miRBase BRI ZR miRNA 8L, MFESZEIRY miRNA /AN — N EE
1SS18TC / 5 miRBase #RERIBEMAR MmiIRNA 8L, MFEZIET miRNA BY5E 18 (iRER T &ik
2SS20TG21AT | B% C/5 miRBase HRIBRIALZA miRNA 18EE, UFSEIAT miRNA 958 20 (UfRER T

Biapk G, 56 21 (ubmEm A Bk T

KA miRNA SEFIFINIBVESRIYEIEA Table5 &1, Table5 SFIHERS NiESE TFIHEIE:

Term =94

Pre-miRNA Index Hi#& miRNA 4105, —4 miRNA Bifk ] DL 24> miRNA ARk
miRNA_Index AR miRNA 15515

miR_name miRNA % (ZFH 4B SCHF: 3.6.1 microRNA [ 44 KL )

miR_seq miRNA A 7 51

len miRNA %@ A& &

genomelD miRNA AT B miRNA B4 7 51 i 75 585 R 41 70 Gt 4k 44 FR
Strand miRNA Jl NS B[ miRNA fi44 7 51 BT 75 e 0 4 1)+ ol -5

Start miRNA FIAR7E Gtk bR an 1 B

End miRNA FIAR7E G otk b2 b4 &

pre-miRNA_seq

miRNA FIR P FE R, Hr KRS oy g n 15 stk 7 51




#mir/MIR VLHE | ) miRBase $4f& /% Bl & miRNA 731 {1 % H

mirlDs VLHE | ) miRBase 4 2 BT & miRNA B Ff'5, 85 Lbxt 2 &4 S 5 f

rep mirlD VCHC_F 1) miRBase $045 22 b W0 (0 144 7 51) 38 i 5

rep mirSeq VLHC b ) miRBase 24 PE 1Y) P TR miRNA JPHI(E B, K5 FRHRR A
4], HAiZF5)5 pre-miRNA seq K& H Al fg A —F

rep miRID ULEC b miRBase ¥4 B b BZ A0 Fh 1) il #44 miRNA P88 x5

rep miRSeq VLHC F /) miRBase 24 & b B P0F0 ) s #44& miRNA 75145 B

type miRNA EAKIE T miRNA BiAFFIR 37 mak 57 i

Sequence in miRBase

miRNA J& #5145 B2 7 5 miRBase /& 5 AHK . 584 [H yes, A[F Diff,
#1751 New

miRNA HIEH 5], HAkE UL TableS 3k g #

group

SS B miRNA Ak R e R oRmiE. Tiik—: WA RN 7 RS B AT 14
£ F Mt 5 Secondary folding software #F 47 ; 5k — C#EEH D : Ui Wl
http://nibiru.tbi.univie.ac.at/forna/ 17 7E £k 2 il

hairpinLen miRNA FifR 2% g5 h K

CG% GC &H&

dG H i fE

MFEI MFEI = -dG*100/mirLen/CG%. Reference: Cell. Mol. Life Sci. 63 (2006) 246-254.
sAMTEEB GEfets, IREEYLH

raw NHLEHEF 4G counts . X LR R TR IF—LAREE, ZIH—MRIEHL T A
ARIE

norm H— A RIEEAE, 2R LTI . XL — R T U T /e84

Br, TR iR IA R

Expression level

RKILAKF, @ B AR M E—RIEEIE MEE EHT, low NFTAFEAR
W8 DS /T 10 1) miRNA; middle &35 DUUR ZE—ANFEAR T & T 10 BT
FEA A8 DUES) /N TP 354 (8% DUEUEAN/(FE AR H X miRNA S0 miRNA;
High R ZHE —MEA 8 DO T F2{E 1) miRNA .

EIE: src/Summary/2_miRNAExpression/Table5 All Expressed miRNA.xlIsx

4.3.2

MENVNEFEFKIREBHORAKX MRNA G EEHBI K F T,
http://rna.tbi.univie.ac.at/cgi-bin/RNAWebSuite/RNAfold.cgi EHEEE], %) miRNA ISR,
RNFESREAIRZAE mIRNARFEEBIARFS! , NiEiT reads TEEEBHERAILEXI R AR RITREER B iR (31

¥180nt, 18 % 120nt), FEM miRNA RYRHARFS, XIFUUHAIRIARRSIATIEE., —RESHTRNSER

miRNA ZRE5Ha55:0)

FEAABIESEEEISE: 3.6.2 microRNA ZREHIDHT.

W A RNAfold %X {4



4.4 miRNA Fix D

Valid data i&@id Bowtie LEX3fE, MKERELXIEER, RAUTIE—H7ZERE miRNA RIKEEE

1 HE— BRI ERNFT;

QHENSEYRER. SEMRERFHIS N UEBEMBERTREXNENFFR0FE WER L

3 XIFRBRIBEAFISELIRREXIHE WEUHLA 2 ARAINIEIE &5 log2(copy#);

AT ERERANSEHIERZIA log2(copy#)HIEFAlog2(copy#);

5.3%H|Alog2(copy#)| <2 BIFFFI, tBRIERMEEHUINT(22=) 4 ISERK;

6 TR Z B FERTINSE REMRIADITSHAM A T y=aix+bi IXE ai 1 bi 2FZF0#IE,
MNFEENEEZ, x HESERR log2(copy#), ywiatm i 1HXFFIRIERER] log2(copy#);

7t E S E RHHRE xmid=(max()-min())/2. THEBXEEHA B9 log2(copy#): yimid=
aixmid+bi, &8 yrmid=xmid, {#8Ayi= yrmid-yimid, tOFiEFER | XXEIRERZ. HII5E2H
R | AREESEE fi = 24yi;

8. BITIEIRIaHE NEGRIAE AR IEEEY fi AR ER MEARAFE EL,

& 1 HNAERIABESE mIRNA NFERAEII—{ 5% pdf.

&E2: 5|ANEES%E: miRNA IIFRAEESEIE—HEASE X pdf,
SHHIE : src/Summary/2_miRNAExpression/Table5 All_Expressed miRNA.xIsx
4.5 miRNA ER 51
4.5.1 miRNA ERSHR

RELIRTTAR, RAESHERGKR S EHISERTEMER, FIa0 Fisher iEHtQle. £73 (2*2).
+7 (N*N). T #ILIKR ANOVA EFEHX, WTFEENFESNERST, NERRAEFERIMHIELL
P<=0.05 AEHE; MNEEMFZESENFEARDTT, WERFRAEREMNMIELLlog2(Foldchange)|>1  (BIF

(ESEEMEE) H p value<=0.05 AEHE,



LA miRNA SEFMFUNIGOLERIYEIFA Table8 /1, Table8 EFIHNEARE iESE TFIFEE:

Term BX

Index 315

miR_name miRNA AR ID 55

miR_seq miRNA A7 51115 &

up/down PR E R R R

fold change PO 2 22 A5 4, AR AR norm [ HCF M v 5AF 2
log2(fold_change) log2 NIR I % F i 5k

pvalue(t_test) Z o R 2 @ ¢ /e A3 20 P A

Norm A — AR

Raw JR 6 e

MAHIE: src/summary/3 DifferentiallymiRNAs

4.5.2 =% miRNA LTRSS

EZFEE SRS BT A ARERFA MY FERKIX mRNA fIML, HPEMIRERRICIRARE

B, YA IRFRRLETHEA mRNA 9EE, IEREF LA miRNA, BEEAERTE miRNA, Hb#zRE L

T miRNA f9%48.

NAHE

Number of mirnas

B wr—reguiated [l down-reguiated

o

o
T

o * o W

100-
98
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40
35
25-
N i N
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' ' 2 o > H ! A . A ' @ y "
® 5 of of Q! o off o
o 9. A 5.
oV S & o & 5 e s
. o 5 = Cx b o &
oo o o5 o & &= e &

10: =% miRNA HEERE

src/summary/3_DifferentiallymiRNAs/Fig5 _barplot_of differentially expressed miRNA.txt..pdf

4.5.3 Z5 miRNA B¥HF

Z5 miRNA BZEDHTRATHIIT miRNA TEARRSEIOF M TERIERE. fRIEHm miRNA RIXE



BOMERRRES, 45 miRNA BHTERESWT, EVMBETR miRNA ZERRMRS (REFEE) Rk,
SRF3 log10(norm BT mIRNA RIARR. ERHBAILUGES miRNA 8 norm (EBid Z 5T
miRNA FIARR, HFHBATRRA, iR miRNA, FEMEERTREN miRNA REKFE, 5
BHEGZHREEAGFIFRAR (logl0(nom &) NMESS. IexTaRiEH, REGETE

FAERE, DIY RELRFIHFER NEE) || EYISCRAREEFI Heatmap 24 TMEV ERAFM} V2.0.pdf.

Color Key

H DSSvsCON p<0.01
-1 o o5 1
ue

ZON.CON_1
ZON.CON_2
CON CON_3
DSS.088_1
DSS.DSS_2
DSS.DSS_3

11: Z5 miRNA #E
XHE
src/summary/3 DifferentiallymiRNAs/Fig6.1_heatmap_of differentially expressed miRNAs.pdf
454 ZE5% miRNA XWIE
B HKILERT LT fBEFRFRIE miRNA A5 f1E5R. LA log2(foldchange)/at&atR,
-log10(pvalue) /SR, MERFRIASHTHABERY MRNA LEIKIIE, EHA#ELIRER miRNA 241
EFARPERRAEEEN, ABIRE mRNA REAERUERNFITFEEY, IBARDANESE

SRAERE, BEAXRTMRENEEESFTEAER, RENRNFIEEEMERTEER,



DSSvsCON

Pge

log2(Fold change)

12: Z5 miRNA XILE
{4 : ummary/3_DifferentiallymiRNAs/Fig6.2_volcano_of differentially expressed miRNAs.pdf
45,5 Z5% miRNA $#RE
BESARREZEZER miRNA FEE, JUAEMEERH AR A BHREFIRFENERRE
miRNA B9, BRIENEFRRSSGFANMARNERRRES . AMREU NAESEHIFTRE.

EE] DIY #A21E NEEX) || EYISERRBEFM TR ELRF.pdf,

13: ARELLEREEZES miRNA HRE
{4 E : summary/3_DifferentiallymiRNAs/Fig7 Venn_diagrams_differentially_expressed miRNA/
4.6 miRNA REMNER B

4.6.1 Z5 miRNA B95RELE RN


file:///C:/Users/lyr11/Desktop/绝对定量miRNA/报告/miRNA_report_20180910/src/summary/3_DifferentiallymiRNAs/Fig7_Venn_diagrams_differentially_expressed_miRNA/

EEXIEYRR, {8 TargetScan[9-11]. miRanda[12-14]FE T BEMZERA MiRNA SBIHT
SEEETRN. XIEEFEATUN H AEE R E 5 PR R SR AT D TR T, TargetScan EERERR
context score percentile /NF 50 FUSBEE, miRanda ExhXRERABEMRAEE (Max Energy) AF-10
HOSERE, SEBULFEHNRZEIERNZER miRNA IRKIEEE, $XEYYFERA TargetFinder[15]
XSTEEMERA miRNA FHTEEEREFUN., MR RETEAEIRT o RIEFUNELHR, TargetScan,
miRanda, TargetFinder ¥4 THEEEFUNRFAREF S ZDI EEHENE: 3.8.1 miRNA BBEER
TR,

FEEERTUSITEFINERS NI TE:

Term BXY

Transcript ID R ARM)ID 5o ¥R AT A — AN ERA R 2 A isoform H ) —A, iy
transcripto 415N ORI A ELRAE R FErh & )

Species ID VIR BB T B E ' & R X M E R

Gene ID LR R ID 45, — kYR T NCBI 8¢ ensembl S8 B BB IR e, 47 200 2 (R B AR
HEEHZRID S

Symbol S A G E A

Gene Annoation FER D Re i B AR A

miRNA ID miRNA AT ID 5

TargetScan Targetscan TRIZSE H, 0 &M S|, 1 9 2|

miRanda miRanda P25 58, 0 BTG E], 1 v £

Total PR AT AE 4, 1 BRI AE R ILE B 5 I Es R, 2 WIS 4R

GO Term 2F% gene ontology, RUXTHEH AT VR, Y GO DhgeiFER . BARM ID 5 Al{E GO
HMAERLhEE. GO BARUMIE T8I AEY K I A —GO fisr.pdf A

KEGG pathways | /M k, $REZAREHERS AR, HRER DR AT . KEGG BARUHIE
) AEY K Y3 —KEGG fii.pdf & [

4.6.2 =% miRNA (LEE GO EE D

Gene Ontology (iR GO) E—MEFRMENNERINENKER, RUT —ENSEFMITET

i3 (controlled vocabulary) keE#ERENARFPERNEE~RIEME. GO BHEB =1 ontology (&
1K), DRHAERERMISFINEE (molecular function). ‘AEAYAERLELS (cellular component), &5/

4¥idiE (biological process). GO EARALZ term (185K, TR), 81 term EIN—NEM.



GO EEHT, BGIEETAIEE miRNA MNAEEEEXN TS IIEEE S MNERIEREN gene HH
STk, AERABR/ERE, KHESHEIEE miRNA IMAVEEEE mRNA S5iFRESH GO XIRAY
gene & (£HEREIENER, B LMESINEETREAT miRNA (EEE) 18tL, i1EH15E) p-value

< 0.05 HBME, FHRLEMHAITNEEEN S MmIRNA-MRNA XREXHEEEEAIINEE. BIEEEMESE

g

SHTEEREE MIRNA-MRNA XE X TERIEEENF IR,

GO EEMSITEIINEARS NI TE:

Term =%

GOId Gene ontology ID

Function GO M IhREsr2K

GO _term 2K gene ontology, BIXTIEPRHEATH R, Y GO DjRei k.

S gene number HERNFE GO MAAEEMZRIERFE, B m

TS gene number BEMERNERNEH, W o

B gene number ERNREE GO MEEF%, Bl M

TB gene number | JEFSH, BRI N

pvalue EC A ZH AN B LA 2 35 22 S 2R R 93X 1S GO term T A7 2 RIEU I ELA) 5 KT
JITA GO term (sl HE PR H i) 22 e 25k TR B A8 R B

MAEIE: summary/Target_Enrichment_Analysis/Target_Enrichment/3_GO significant.xlsx

£ GO EXMARIEE L, FASFBERE, H<EMMESRHEENERESTINERHETRES.
GO EfER
FFTBRNEER miRNA SRR, BAMESXLERIINAT GO jERZER Molecular Function,
Biological Process #1 Cellar Component 139=238, #E#&E XY GO INRERIREREIRVIEER MY
BENRHEE, FRHITEE, BARERS GO B3, NLRRIERERFONESTE, BRTEARNTS

Fxhzetdl. W LERR, JUEEELERRIE— GO rEEEZ BTGB,



Percent o genes 15

E)(O'i‘('ﬂ(u‘

b olagical process cellular cemponent raleeular function

14: GO E&HRE
X{IE: summary/Target Enrichment_Analysis/GO Pictures/GO bar graph.png
GO EfEMI=E
RF ggplot2 3t GO EENITERIBIRERT: Rich factor BRI Fiz GO MESFERM/T

1%z GO NEEREE, PEE/), GO ZREEHS.

Statistics of GO Enrichment
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15: GO BEfHI=E

XHE

summary/Target_Enrichment_Analysis/Target Enrichment/GO_enrichment_scatterplot.pdf

miRNA-gene-GO RI4EE

SHEERERNEESITERIE TS, AERIEINESER go_term TR, EBHE5iZ GO_term 17



KR miRNA #1 mRNA, F cytoscape 3RIHAHINEE, WNEFRR, B3R miRNA, FEFRR MRNA,

BEFRR GO IR, TERNREREE.

ot ®
o9 00 e
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@ g orffing
"Go!gi @ ”acmr.pnag. ° ® mra

.8 oo © ® miRNA
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® ® ®o [ 3 BN @ GO annotation

16: miRNA-gene-GO R4S

ZmnsRiE4HIBF B Cytoscape MKE|, & ~#k Cytoscape {Eﬁﬁ?ﬂﬂ-
summary Target Envichment AnalysisTarget Enrichment/
4.6.3 ZE5% miRNABEE GO EEMS

KEGG (Kyoto Encyclopedia of Genes and Genomes) £MERHERIEFREERI2H, 2EER
PRFAENATEEE, EEASEFMEE GENES HUEEE, SiE=2NHBoUFNERERS; E5
REVTHEETFHETE pathway ZURESR, BIGEMRNARENHEEIRENNE. REE. S5SE53. HiEEH;
KEGG 5— " EUEER ligand, BaXTHFHR. BHF. BRNFER. KEGG REHIBESRHER

(pathway) EiF+oHE, BIEBRXCEY. TE. ERFNRERETWIRNEYIMER, FURE T
BrgeIREhER, MENENSERNNEEHT T 2ENTRE, 8288 R~F5. PDB EE,

KEGG EEo1T, BSGIEETEIEE miRNA MNABEEEXIN T2 ThEEsE T MBRIEREN gene £
BStitsk, AENBE/ RS, HHSHEEE miRNA IIRAVSEER mRNA 5iFESRI KEGG 37
NE) gene B (£HMEFINEIRNER, HELIPEBRINEERER miRNA SEEHR) 18, 1HHEEER
p-value < 0.05 AEHE, FHELSEMAHIIIAEEN I miRNA-mRNA XERIHRBEEERNTIRE. BUIhEER

EMEESTTHREHE MiIRNA-MRNA KR TEREEEYFINAE,



KEGG EEMRIEIINEFRS NI TE:

Term =Y
Pathway Id HES AR, FRFR —ANMREE WA R
pathway JE i 1) BAR S

S gene number ERENFRE KEGG [ HA B2 R EERE, Bl m
TS gene number BEMERNEREH, B n

B gene number FERONFRE KEGG HIERE%E, Bl M

TB gene number | JEFGH, Bl N

pvalue L ZH AN R AH LU 235 22 R B R iX S KEGG Pathway AR5 g kR E 1) b
B 2B KT KEGG Pathway e PR 2 H rb i) 22 5 BE DR LU 1) A
Pathway Link Pathway Hbtik 5 2

MAHIE: summary/Target Enrichment_Analysis/Target Enrichment/4 KEGG_significant.xIsx

£ KEGG EEatavEREE, BOSFBEAE, HBMRSREENERESTINERH#ITRER.
KEGG &R
KEGG iEigE

Pathway BIEERTSIHA: TBAFKIRIED ko TRELENBEEFFAER, EBERE
AFRERIEN ko TRETMEANEZERRAERE., HERRN 4 (HFERTSMEBN EC RS, UEE
FTNDFUEN, BOSELERFRENRNATSR,; REFLERRMAMEXCERE. ZmBENERE R

73 hsa00010,

17: KEGG BiRE



4B summary/Target Enrichment_Analysis/KEGG_Pictures/

KEGG #=E

FA ggplot2 Xt KEGG B rERUBIRERZ: RichFactor RniiFiz KEGG RIERE R/ T

1% KEGG RIS EES], RichFactor {H#KX, KEGG EREE#A.

Statistics of Pathway Enrichment

Wint signaling pathway - &

® Gene_number
L ® 100
® 130
® 200
® =0
@ :m
[ E:

Pathway term

pvalue

o 1.50-05

1.0e-05
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Choline metabolism in canper =
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Axon guidance -
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Rich factor

18: KEGG E&EHIRE

NAHNIE:

summary/Target_Enrichment_Analysis/Target Enrichment/KEGG_enrichment scatterplot.pdf
miRNA-gene-KEGG [£3E]

MEEERNEESITERETIRE, ANERUEIMRAEBHERKIR kegg_pathway AT, B
5iZiBgEXAI miRNA #1 mRNA, A cytoscape BHHRHIMERE, MNEFR, I8FR7R mRNA, FE&

#F~ mRNA, EEER kegg BERAER. TECHETEIE.
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19: miRNA-gene-KEGG IR

ZIMINRABLHETE ChY Cytoscape WERE], T4 Cytoscape {Eﬁﬁ?ﬂﬂ-
summaryTarget Enichment Analyss Targe Envichment/
4.7 miRNA piEathr

BL microRNA EEREHS L% (cluster) 570, 1IXE microRNA RRETFE—FIRKIESRA Pri-miRNA,
BIERN— SR FEE, EEIIEA8E LAhEY. XM EEE—NSRNARESTET NS
FPAEEGER, MEELE—A#) mIRNA NSRIEYFMAER. BTHERE miRNA fEaEIN TIIREHRIET
5, FELAERRT microRNA pEMARIRIABRBARE. BII3IAkiE microRNA RISHT, BTLAE cluster
IKFE_EXER microRNA IEFRIAER. HHARSBESERMESG: 3.9 miRNA pfEH 1T,
XHIE: summary/
4.8 miRNA {R<FIE53 1R

microRNAEYIMIEEESERRTYE, JTF—MIFEELE microRNA, AT KRE EBEBIR
. EDTERERHAT miRNA it b, F(THE—LIHEERIFNEITT miRNA RFUEDHT, XZ7
HiRIERY MiIRNA FEEEYMRIEISREHR T T BRI, FERSBESERBENSUG: 3.10 miRNA (RF
DT,

MAHIE: summary/



4.9 miRNA &P

XPAGUSEIRY miRNA BATRIERD T, RZEEFER miRNA RIEEEHEYFPIFERER. T #
iZ MiRNA FERAR R ERYRTE, FHARBSESEHMEINIY: 3.11 miRNA RikHHT.
XHIE: summary/

410 miRNA BFEFISH

s, miRNA SEEERFEBEATEEAMETARIDHE mRNA f93RIX, HAPA7F miRNA 5
ImFTIBFFRRYU(5 2-7Tnt) SEEERE 3" UTR AJAZAL Watson-Crick BEXt2FrE miRNA SEEEFNAIRE
EHRR. FHRASESEBISUG: 3.12 miRNA #FFFIHHT.

XHIE: summary/
h., #HiEESHE

ARARERN, ZIheE MMM TERK, BtE BRRESHTERVER L, 0]
FEMER T — L MEUDITRAIESR, BT,

5.1 siRNA &tfr

siRNAs 2EEZEYF RN —E IR EEREINAARGRS RNA, B FEEHTE 21,22 bp,
siRNAs F¥5%89 RNA 5 RNA Bi{A42 Dicer BEINTmAk, & RNAi 8974, H4ERMEE Argonaute FKik
EHFE. SIRNA B siRISCHEERR, TEFARBARSZEHMIBIR mRNA BEREK[16].,

Solexa SREEMRFER{EAY/N RNA(small RNA)JLIEE SR RNA, 45 miRNA, siRNA. piRNA, rRNA,
tRNA, snRNA, snoRNA, repeat associate SRNA, mRNA [E#FERZ, @3 SEEGREEHRITHLRS small
RNA #Tid5E, ERHEBISEHRERE LAY small RNA, R EMBEEFERIELE ACGT101 @BidFnE
EELLRS, £7E siRNA,

5.2 piRNA $3#7

PiRNA (Piwi - interactingRNA) 2M\IHZLEHIE BRI BERIR—RKKELIJ 30nt I\ RNA,



H piRNA FEE5 PIWI EARIKMRIBES A e RIECRIEEIER[17]. Bal, Mk RISHEERA, piRNA
EABEMEENERA B PRIERZER Piwi_piRNA SE5Y5 [EHEETEASE.

PIRNA NEIREEIREN T mMERFIE, B35 piRNA FHIFIEEAFT IS E— NIz
&, BE5 Piwi TRIEEALEETMA pRNASEY (piRC) RFERENBIKRE. 33 Piwi TREEEH
BIESHTLAR piRNA FRERIBTENS TR A, piRC EEREFRESEFEE TS EENIER. 2IHARA
RPTERI, RB 17%-20%8EFs04 piRNA SN FHRCHNESFS, Bk FFIEERIEET,
b, piRNA NEERFUFIDHERRIIEREEETESEAREIINEE. 1RIE Piwi EEEXNAITHEEN
piRNA BIINEERTRER 3 N5 TH.,

Solexa REENFFIEAIN RNA(small RNA)JLF=EZRTE RNA, G3E piRNA, siRNA, piRNA, rRNA,
tRNA, snRNA, snoRNA, repeat associate SRNA, mRNA [&fig HERS, @Y SEAERBEIEZEF piRNA
HAREEFTILRS, FERNEERIRBLEXS L piRNA ##EEER small RNA, i@id piRNA RSN piRNA
(novel piRNA),

5.3 miRNA-$:RA-IEFEIAS S

EREAREENBIOKFERARERINBEIURERSN, B EENFIREURERREIERRY
DFIIE, BEREAREEENEREDARIEMNEAR, 7HEREEHIERARE TR~
ERERFDFHERTLERN, HENEFEIRRSTIEREEEE(FMA.

HFEEMRRERZEHE miRNA 27 A ERREEIEERNSRE , BETIERLERE miRNA 5 mRNA
BEAMXIBRSE AR E R L. MERANFIUES SEENFRASENERESTZERINE
XJtEH) miRNA RUSBERHITIHIE, BRHER RIS RNAE,

tHZIEE miRNA U, BRENFFIFEFANFXSRE R RARISZ N SIHITIAR, BREERE
EXHR, Z, HFA 400 pM CdCI2 HEIRE O h,05h 6 h,12h,24h, 48 h, 72h,96 h, /A RNA

F4EH T 356 4 microRNA Heh 79 NERRIXRY microRNA (P<0.05, expression>10), &AM



RRUSTE 180 AMRESE miRNA B 722 MERE, 14 MFATH miRNA () 32 MERE, GO BEMHH
B, SRS SHINENE. BT WGCNA SEHTERASH, K391 MERANEERNS

BHiEE, FEEGEA hub EE ARF4 71 AAP3 SiRlHENZZIMHEX([18].

Programmed cell death

port

I

Metal trans

han-miR3630-3p_|
2R-1_1ss21TA

5.4 miRNA-EFRA-BAKS SR

miRNA fI3EREBES DT, B—TERENEXREKETAR miRNA FizERRENS FHLHES
i%. ERREFEEINENEERIBE, ERRAS( Proteomics)@NEAKF LARMIEAER
FRRYAER. EMENREBRSEARNEEIER, RseEREFA—TIFNFER, ERRERH
FEThEeFRSRIE R, MIRNA-ZRA-EHAFNEKESITRRRENFNERHENEBD, B2
HRIZEFERE S HTHIES,

ARIHIAR BRIZIRTT microRNA 7ERGEKIIF (SNP) YT ARBETEMME (HDF) XS
FAR9SZIE, BT, BT 20 nm By SNP, FFA MTT ERE Y SNP X3 HDF $E5ERISME, MTT &
B/, 200puM fY SNP 42 1,4 #1 8h A BEFS HDF #E{E. MEEXBAEHESF miRNA UFERAK
#155 SNP 33 HDF A9HE5E(EA, 200uM #9 SNP 4269 HDF 4l ERERTZES miRNA 5518 25
A0 246 4. ANBIIESERA, EAKRAF miRNAUFE, &I 6 NERFRIAR miRNA BidiE
S mRNA &7 3 MB mRNA -EEEREY, FEEFIIHEAREE, NMSERAERANER. £

PIERFDHTER SNP ESHEFFRIAR miRNA 55 mRNA /EBER, HPK 57 MEVIZFRE,



R

HAMNERRNZEZEFREN miRNA, # mRNA fFIEEBEBRISNE, XIOMEZEES IR -

TNNELMEER " "FEREREFZMES", "BREHRES" 1 "MAPK(ESEE .

L] T

l }

ih 4h 8h 1h 4h 8h 1ih 4h 8h
mRNA
Protein
HN1 CRK HSPAS5

EaLAEEI HN1, CRK#0HSPAS EHFE! 6 4~ miRNA gYiF#E, HH 3 4~ mRNA-EREEIR
#% miRNA $iE#z, FIa0, HN1 9 mRNA-EHX$ZZE] miR-93, miR-212 1 miR-20a AYiE#z, SNPs-1
h 48k, miR-93 HkEFFEKIX, miR-212 LiF, miR-20a T, HN1-mRNA &G, M HN1-
BHA LT, miR-20a 5 HN1 ERZEFERER, %R miR-20a 1% HN1 mRNA ROEHE, 7
SNPs-4h {8, miR-93 #1 miR-212 &, miR-20a 73, i HN1 mRNA L, HN1 BEHERE
T, HEIXE, HIEXERE miR-93, miR-212 1 HN1 mRNA ZJEIKI, XK miRNA iEi
mRNA B, 28, HN1 ZBEKEREE mRNA BHEFFARKEE, HEHasEmTEbEERE.
£ SNPs-8 h#H, {X miR-20a £, HN1 mRNA 35, HN1 EH LA, F&EWERE HNT mRNA

/EBBES miRNA Z[agfaiExtt, EBirrEE bR,

1 ?{fniR-SOEIBOdIElOeIZODbA >
Regulation of actin \SSEI_D
cytoskeletor

yioskelstont | — miR-151-3p/20a 1 WDeS,"’,"V
J CRK| ) ———

Signaling of
hepatocyte growth miR-302/30d/30e/200b |

factor receptor IRS1 ll
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¥ % Raw reads were removed adapter dimers, junk, low complexity in FASTPRand then
extract the UMI sequence from the rest read with length in 30~80 bp was used to remove the PCR
Duplications.Valid reads were subjected to an in-house program, ACGT101-miR (LC Sciences,
Houston, Texas, USA) to common RNA families (rRNA, tRNA, snRNA, snoRNA) and repeats.
Subsequently, unique sequences with length in 18~26 nucleotide were mapped to specific species
precursors in miRBase 22.0 by BLAST search to identify known miRNAs and novel 3p- and 5p-
derived miRNAs. Length variation at both 3' and 5 ends and one mismatch inside of the
sequence were allowed in the alignment. The unique sequences mapping to specific species
mature miRNAs in hairpin arms were identified as known miRNAs. The unique sequences mapping
to the other arm of known specific species precursor hairpin opposite to the annotated mature
miRNA-containing arm were considered to be novel 5p- or 3pderived miRNA candidates. The
remaining sequences were mapped to other selected species precursors (with the exclusion of
specific species) in miRBase 22.0 by BLAST search, and the mapped pre-miRNAs were further
BLASTed against the specific species genomes to determine their genomic locations. The above
two we defined as known miRNAs. The unmapped sequences were BLASTed against the specific
genomes, and the hairpin RNA structures containing sequences were predicated from the flank 80
nt sequences using RNAfold software (http://rna.tbi.univie.ac. at/cgi-bin/RNAfold.cgi). The criteria

for secondary structure prediction were: (1) number of nucleotides in one bulge in stem (<12) (2)



number of base pairs in the stem region of the predicted hairpin (>16) (3) cutoff of free energy
(kCal/mol <-15) (4) length of hairpin (up and down stems + terminal loop >50) (5) length of
hairpin loop (<20). (6) number of nucleotides in one bulge in mature region (<8) (7) number of
biased errors in one bulge in mature region (<4) (8) number of biased bulges in mature region (<
2) (9) number of errors in mature region (<7) (10) number of base pairs in the mature region of the
predicted hairpin (212) (11) percent of mature in stem (>80).

H¥ % Raw reads were removed adapter dimers, junk, low complexity in FASTPRand then
extract the UMI sequence from the rest read with length in 30~80 bp was used to remove the PCR
Duplications.Valid reads were subjected to an in-house program, ACGT101-miR (LC Sciences,
Houston, Texas, USA) to remove common RNA families (rRNA, tRNA, snRNA, snoRNA) and repeats.
Subsequently, unique sequences with length in 18~25 nucleotide were mapped to specific species
precursors in miRBase 21.0 by BLAST search to identify known miRNAs and novel 3p- and 5p-
derived miRNAs. Length variation at both 3' and 5 ends and one mismatch inside of the
sequence were allowed in the alignment. The unique sequences mapping to specific species
mature miRNAs in hairpin arms were identified as known miRNAs. The unique sequences mapping
to the other arm of known specific species precursor hairpin opposite to the annotated mature
miRNA-containing arm were considered to be novel 5p- or 3pderived miRNA candidates. The
remaining sequences were mapped to other selected species precursors (with the exclusion of
specific species) in miRBase 21.0 by BLAST search, and the mapped pre-miRNAs were further
BLASTed against the specific species genomes to determine their genomic locations. The above
two we defined as known miRNAs. The unmapped sequences were BLASTed against the specific

genomes, and the hairpin RNA structures containing sequences were predicated from the flank



120 nt sequences using RNAfold software (http://rna.tbi.univie.ac. at/cgi-bin/RNAfold.cgi). The
criteria for secondary structure prediction were: (1) number of nucleotides in one bulge in stem (<
12) (2) number of base pairs in the stem region of the predicted hairpin (>16) (3) cutoff of free
energy (kCal/mol <-15) (4) length of hairpin (up and down stems + terminal loop >50) (5) length
of hairpin loop (<200). (6) number of nucleotides in one bulge in mature region (<4) (7) number of
biased errors in one bulge in mature region (<2) (8) number of biased bulges in mature region (<
2) (9) number of errors in mature region (<4) (10) number of base pairs in the mature region of the
predicted hairpin (212) (11) percent of mature in stem (>80).
Analysis of Differential expressed miRNAs

Differential expression of miRNAs based on normalized deep-sequencing counts was
analyzed by selectively using Fisher exact test, Chi-squared 2X2 test, Chi-squared nXn test, Student
t test, or ANOVA based on the experiments design. The significance threshold was set to be 0.01
and 0.05 in each test.
The Prediction of Target Genes of miRNAs

To predict the genes targeted by most aboundant miRNAs, two computational target
prediction algorithms (TargetScan 50 Prepared by LC-Bio |[www.lc-bio.com| support@Ic-bio.com
Hangzhou, Zhejiang, China, 310018 Tel. 86-571-87662413, Fax. 86-571-81951905 and Miranda
3.3a) were used to identify miRNA binding sites. Finally, the data predicted by both algorithms
were combined and the overlaps were calculated. The GO terms and KEGG Pathway of these most
aboundant miRNAs, miRNA targets were also annotated. (z1#])

To predict the genes targeted by most aboundant miRNAs, computational target prediction

algorithms (TargetFinder) were used to identify miRNA binding sites. The GO terms and KEGG



Pathway of most aboundant miRNA targets were also annotated. (1&#])
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