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(P A RSB 2B, 7198 BS & 210095)

WE . [ BN A BETR KA miR-230/27a/24 FERE R 2 F 582800 58 2 850 5 P2 AT BOCHIR 09 56 R BB AEHLRL, S B
W EFHR rF B R UEB AR AL AR IC . [ 53R ] R TR 1 DU 4 R 0 % miR-23a/27a/24 3L SR 8+ 2828 fr
R EEEN P ER K ASERER (n=345) miR-23a/27a/24 SEHI RIS S EAT 3L B 40 Y 1S5t 4% 2 e ok 5 TR MR AU X6 2
AR a5 2 AE S PR AR IR AT SE I 2 W7 5 M AN [ 45037 35 PRI 2 0 I B0 3, 6 0 O SR B0 AT L 308 o A U 96 5 2
TET 1 2 AT 28 A Xt i 3l PR A S L 5 A A I 20 0k TS [ A 35 DR 2R B0 Bl VB P 45 A 1 22 S 3 SR IR, 9Ok
R S H7 28 5 5 s PP WS TR S S R 2SR S I PR R R, [ 45 3R 17508 miR-23a/27a/24 3R )5 31 F - 648 nt
(Chr.2,65 307 469 nt) Zb &% 1 ASH ) G/A 58748 fiv 44 M g.65307469G>A , TE K ARG REIR T & L 3 FhEE K A (GG GA Al
AA)  HH GG WAL A (89.57%) , G S5 I R IASFE AT I (94.64% ) , IR HT LI, GA S A BERE Y R =T
H(TNB) Lt GG ZEH BRI B AR IR 0.56 3k (P<0.05) , ZOOGCEME AP R BR G S HBA R S FietE B E ST A
S LRI (P<0.05) , FEA RS0 FE RIS 2h 18] & B 1| ANTRAESE G (0 22 38 S I TR T- M G B 1 1 (THAPL) K
Yk THAPT FER i3 3k B SR04 I B R 54 S R THAP 1 X AS ] 45007 35 R 288 5 3h 736 1 24 08 38 5% W (P>
0.05) . [&#]miR-23a . miR-27a Al miR-24 J& K U AT EMHR R IE SE IR | 2.65307469G> A ZE7E 1] miR-23a/27a/24 F
R J5 3l 6 2k (H 5 5% 5 IR F THAPL JE26,

KRR KIS s miR-23a/27a/24 FERRE 28 S50 PP A PRI s 8 Bl ik

hE 5K S.S813 SERERRAD A X E4RS :1000-2030(2024) 02-0334-08

The effect of 2.65307469G>A variant in miR-23a/27a/24 cluster on
litter size traits in Large White sow and promoter activity

WANG Siqi, LI Yuqi,ZHOU Chunxue, YANG Liu,DU Xing, WU Wangjun,PAN Zengxiang, LI Qifa”
(College of Animal Science and Technology, Nanjing Agricultural University , Nanjing 210095, China)

Abstract ; [ Objectives ] The paper aimed to study the relationship between the polymorphisms of variants in miR-23a/27a/24 gene
cluster promoter and litter size traits and its potential mechanism in Large White sow,and to provide a new potential genetic marker for
molecular breeding of reproductive traits in sow. [ Methods ] The pooled sequencing was used to screen for variants in the promoter
region of porcine miR-23a/27a/24 gene cluster,and the direct sequencing was used to detect genotype variants in a Large White sows
population(n=345). The association between the polymorphisms and litter size traits was analyzed by a linear model. Different allelic
promoter vectors were constructed and transfected into porcine ovarian granulosa cells( GC) ,and the effect of the variants on promoter
activity was analyzed by luciferase activity assay. Bioinformatic methods were used to predict the potential binding of differential
transcription factors in different allelic promoter, and the effect of differential transcription factors on the activity of different allelic
promoters was verified by luciferase activity assay. [ Results] A novel G/A variant,named g.65307469G>A ,was identified at —648 nt
(Chr. 2,65 307 469 nt) in the promoter region of porcine miR-23a/27a/24 gene cluster. Three genotypes ( GG, GA and AA) were
observed in the Large White sow population,of which GG was the dominant genotype(89.57% ) and the G allele was the dominant allele
(94.64%) . The association analysis revealed that the total number of piglets born (TNB) of sows with GA genotype was 0.56 higher
than that of sows with GG genotype per litter ( P<0.05). Luciferase activity assay showed that the activity of promoter region with G

allele was significantly higher than that of promoter region with the A allele( P<0.05). A potentially binding site for transcription factor
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thanatos-associated protein 1 ( THAP1) was found in the promoter regions with the G allele,but not A allele,and a porcine THAPI
overexpression vector was successfully constructed. The results of the co-transformation experiment revealed that the THAPI had no
significant effect on the activity of the promoter regions with the G or A alleles( P>0.05). [ Conclusions ] The miR-23a/27a/24 gene
cluster was a candidate gene cluster for litter size traits in Large White sow. The g.65307469G>A mutation affected the promoter
activity of miR-23a/27a/24 gene cluster,but was not related to the transcription factor THAP1.

Keywords : Large White sow; miR-23a/27a/24 gene cluster;variant; litter size traits ; promoter activity

YER—287 12 0 A TA R A A 20T i IR FE S RNA, 50/ RNA (miRNA ) — i o 3 [ B
F 51 (seed sequence) EL 4% 5 # mRNA ) 3'UTR 808 o T 454, 2 5 B HLIA — R 5 5249 4 g
U ERE T RS miRNA 5 2 G HORARSC A 40 i T BRI AE O Bl miR-106")
miR-227" B UESE 4] 2 5 4 5 L AR b B 200 %) g 5 A e 444 A, 208 TR 5 o 05 4 4 6 7L e R FLBR R
miR-743"" Fl miR-26a"*' 25 ¥ B B IS A0 A5 , 52 B A KRR B 4 i R A DG ; miR-236" I
miR-503"""" 38 x=F VA AT AR B i A0 M ) 43 A, B e A A O R ) SRS AR LA R G A A IR, T
miRNA 76K % HE LB RSN T B8 i AR VE L, BH# AT IR R miRNA AR 5407 s 4R
K BBRAF RS FEMEBETCH T AT Cardoso %51 58 i 22412 (3G I N4 7557 41
R A BEA0 0T &I, bta-miR-2419-3p  bta-miR-193a-2 Fl bta-miR-1291 K [H | &4 4= IR R & &
R BN AT RS 57 (single nucleotide variation, SNV) | J& 45 il 4= R B Fiy 2 26 Wl i e e 36 (R, FE 4R Al
o RIS B2 B R L 4 679 AN 127 4~ miRNA JE R A 38 4% 48 S s A T e gL Motk 3k 1
JEHRT D HR SR gD IE A L, miRNA | & B A 7S S A7 G A/ I B IESE 5 R & B A TR
2 IR A S o 5 DD i AWFSE R B miR-23a/27a/24 FEBY 3 AN (miR-23a, miR-27a Fi
miR-24) 07 T35 Ea Mok QTL Pt | HA I BIZH Hi I ST 0E 5L miR-23a/27a/24 357 0% U 5006 20 i
(granulosa cell,GC) T TESE Y AREFSTIILL miR-23a/27a/24 R R VS AE 1 16 3 R , i 1%
KN miR-23a/27a/24 FEHFE R BT SNV, 20T SNV X K 5% B PE R A4 52 M0 B VB AE 19 4 T-HLTRL ,
HE—25 PPl miR-23a \miR-27a I miR-24 V5K P A R A 1 35 PR 1 T 4 M4 g0 AR i, 5 0 i T
TR AR 7 8 R s fetric,

1 #HEFE

L1 H¥MERZESN

¥ miR-23a/27a/24 FEHFE MG 3171751 (100316598, GenBank 1D) , Lk K 4% (100621925) | A (55145) /Iy
FL(73754) (4 (538615) F1E(101119790) S R AL T-AH & 4 1 ( thanatos-associated protein 1, THAP1) &
Hgmtih X (CDS) 5134 M NCBI (45 %2 (https : //www.ncbi.nlm.nih. gov/ ) 3RS, 8 3l T FE 45 A 1055 %
¥ JASPAR (4% (http : //jaspar. genereg.net/ ) Fiijlll |
1.2 DNA 1REX SNV it 5EE 5 E

LI B SR A A B B BEDLAMER 345 A7 BHE PR I0 5% 0 KBRS 1 B4 48U B2 8L B i
Je AR I K 89 DNA 2422 rhitiH Ak 12 h S5 HOUES N Tris HOFNy 507 S B A TE K & g Uk
i DNA, S4BT DNA #iBE % 50 ng- L™ FE DNA ik, JHZ 1 A5 P xR Hb DNA K54 HE i

*1 5I¥ER

Table 1 Primer information

SR B A 51975 B SE/C PP /bp ik
Gene or vectors Primer sequences(5'—3") Annealing temperature ~ Product size Usage
miR- F:GAAACTGAGGCTTAAAGGG S5 370 ¥
23a/27a/24  R:AGGAACTCCCAAAGCCAGGG * Amplification
F:CGGCTAGCCGAGGGCACCGAGTTTTCAT EqEN o
pGL3-G/T R:CCCTCGAGGGACCCAGACTCAAGGTGCA 3 197 Vector construction
pcDNA3.1-  F.CGGCTAGCCGAGGATGGTGCAGTCCTGTT " 651 R
THAPI R:CCCTCGAGGGCACTTTTCACGCTGGTACTT Vector construction
THAPI F:TGCTTCAAGAGGGAGTG/R ; GCGTCAACCTGGGAAAT 60 221 JEER PCR qPCR
GAPDH F:GGACTCATGACCACGGTCCAT/R : TCAGATCCACAACCGACACGT 60 163 JE T PCR qPCR

T RIZER T A BRI LI Nhe T (_EWE5190) #0 Xho T (CRUFS190) BUBEDIAZ A5

Note : The underlined part is the restriction enzyme site of Nhe I (upstream primer)and Xho I ( downstream primer).
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DNA #£47 PCR 473 )37 A SNV, IF%F SNV 17 R R 438, DNA Jiith . PCR 734 )% ik SNV il
FEH AR5 UL SCER[19]
1.3 XEEO#T

FIHI SAS v9.2 #AFH GLM FEFF/3HT miR-23a/27a/24 LN FE LM S8 SR R . AR
By o =@+ e +d, ey o Ty BT MRS ;0 T AR 0, HZETTR b, N
BYRRLN s¢, A HIYRLN s d,, BRI BIRNT s e, R BEBLIRZE
1.4 JRAMGE

BT B RIS 1R RS 1), AR DNA w385 55728 S (6 s5OAS ] 2567 3 PR 2B AU 1Y miR-23a/27a/
24 FERFEG s R B, ealifb BV E 2 5 P BR ) 5BE & pGL3-basic 24K ( Promega 23 ) , ¥ XU DEE
KBRS AR, Y85 THAPL /) CDS X | B, &4l B V) A% 32 55 20 38, 7B & peDNA3. 1 R /K
(Promega 23 H)) W RS SRIBEUA , WHBIAR I PNE 1,
1.5 GCIEHSH$

FHAEBEIK(F 1 g LTRKRER) Al 75% CEEASE VE S IR MG B B 81 3 ~ 5 0%, 1 2 IR IR TS
T, B EP S 3~5 mm( EAR) fEER O A R, R B L0 T, 1 200 romin T B0 5 min, A
PRV, GC fdi F A PBS Wi ¥k 2 WRJ5, 25 PBS, ffi Fl DMEM/F12 8535 3 (& 15% iR 4 if 35 A
10 gL' &R ) T8 GC, M Z MR SR, F 37 °C 5% CO, fHikEEFRM TG, 36 h 5k
HighGene ( Abclonal 23w ) Ui BH 454 ki % 4L 3] GC v,
1.6 WHEEEHEDH

FEYL TR 24 h JE R ARG FR MRS RIAGR & (e mti e ) BT ISR AR B o FH A 4SS
B H R K R S B UG, RS A X DG BN 3 K PG 5 1 B DGR Y HUAE,
1.7 RNA REI5® X EE PCR(qPCR)

R G S 1 GC 4% TRIzol 3805 (F HUME 4EHE ) VR A 2D BREIEHUS, RNA |, 28 4xgDNA wiper Mix 25
% DNA J& , F HiScript I Q Select RT SuperMix JZ %% 5% /i, cDNA, ] SYBR Green Master Mix Kit ( 7 5 i 4
) ATt AN . LA GAPDH YE RIS, IO AR 2R AL R UL SCHk [ 19] 0 T 274y ki i s
FAXFRIRAKE, EELIYMEEIE 1,
1.8 HIELRESHH

BRI LI B R iR (x+SE) BUTE LB, ) GraphPad Prism 5 844 % 80808 2847 58 1143 A A il
B, ¢ R e i A 7 2 S 0 Sk LR

2 HERESH

2.1 KB% miR-23a/27a/24 EE % g.65307469G>A i S Y. ESZEEH T

FIH M DNA I3 765 K 1 miR-23a/27a/24 3£ 75 5 31+ - 648 nt( Chr.2,65 307 469 nt) &b &KL T
1A AE S 15, R G/ A BABREE S 44 g.653074698G>A (& 1-A) I FH ETHE % 345 kK
B4 miR-23a/27a/24 FEHFE g.65307469G>A fisiiff 410 A, 45 R WK, KM miR-23a/27a/24 5K
JA BT g.65307469G>A I S AFELE 3 FhIE B (GG GA Fll AA) (& 1-B) o #5400 R IR, 33 3 Fhk 5 51
(GG .GA F1 AA) Fih 35 R BB 343 51k 89.57% (309/345) 10.14% (35/345) F10.29% (1/345) (& 1-C) , Al
W, GG FEH BN RASEH AL, F 40,2 DEN L G A7 3 UM Rl 94.64% , A 853 35k PRI R AN
5.36% , %] G ZPLHSFAHEH (F 1-D) .
2.2 KE¥ miR-23a/27a/24 EE % g.65307469G>A i =iz fE S

WAL ZREME T 4E - BR |, K S RHA miR-23a/27a/24 BLHFE g.65307469G>A v 5 245 ) ( He)
9 0.101 4, 2845 8 F 8 (PIC) 7 0.096 3, HE7m iz s A8 S REEERAIG, AREE 2847 25 (PIC<0.25) , K
G REA TR miR-23a/27a/24 3£ g.65307469G > A 117 25 B Hardy-Weinberg “F-#7 #5619 X* {5} 0.015
(P>0.05) ,4bF Hardy-Weinberg “F# R 2
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Sus scrofa
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! pre miR-23a/27a/24
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100 -
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GG # 5
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1 KB% miR-23a/27a/24 BRRBHTF g.65307469G>A L R BHIESH
Fig. 1 Polymorphism analysis of mutation g.65307469G>A of miR-23a/27a/24 cluster in Large White sow
A. £.65307469G>A iR T ;B PRI C LTI D, S5 RIEIAAIR,
A. Schematic representation of the g.65307469G>A position; B. Sequencing peak map;C. Genotype frequency;D. Allele frequency.

2.3 miR-23a/27a/24 BEE#% g.65307469G>A L 5 &35 5 K BB F IR ZBEE S

it

FT i miR-23a/27a/24 FEHFR ¢.65307469G>A 2505 K AR = AF BRI X R R TR A 155 A
P77 RIRME AT, AN 2 FT LU AR R U RFR (n=345) 1, GA BB AR (9 B A7 £ (TNB) (2.3

BT GG BB BN miR-23a/27a/24 FEFE g.65307469G>A 22 25 5 HoAth B 78 PR R A0 35 77 0% 4151
(NBA) @740 (NSP) FEMGEL(NSB) FUATIPHIG (MM) Z (B X% A 2 kB, FiRgE R E M miR-23a .,
miR-27a Fl miR-24 &R BHE MR B E miRNA . BT AA JERIBIRERE BT 1 Sk AT 99 A CER P 43
Mo (B HAEG E PR (TNB) (14.26 3k) e GG EER B4 £ 0.97 3k, b GA RIBERRIERE L 0.41 3k,

SRS ERAt

15 15 % 15 ~ 10 0.015
g - < 2
= 14 2 14 z o8 =
[, 2~ ) « S
5213 Sl RE z 2 10 206 & 2 0010
5E =E£C =g 57 =
EER2 522 S < 04 2 E
£ 2 R 55 < 5 : < £ 0005
ERERY E o1 5 £ 02 p=
o =}
2 z E 2

10 10 5 0 ‘ 0 ‘ 0

GG  GA GG  GA z GG  GA GG  GA GG  GA
FLF A Genotype FF A Genotype FH A Genotype FH A Genotype FLHAY Genotype

B2 KEA%¥ miR-23a/27a/24 EEERBITF .65307469G>A i &A1 F=FHUMEIR B K BE 5 4
Fig.2 Association analysis between the polymorphism of g.65307469G>A in miR-23a/27a/24
cluster promoter and litter size traits in Large White sow
* P<0.05.
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2.4 g.65307469G>A i B REZN¥E miR-23a/27a/24 BEEFERBHFiEE

J T H—HE g.65307469G>A G758 BT MAE miR-23a/27a/24 Ko HF5 J5 8 1% P, AR W98 4 2t
T2 AN LA S 3 TR 3K pGL3-G I pGL3-A (& 3-A) . 2¢ G K BTG PE 4 Hr 4 1 ok | 724
GC ™, G S SE RIS ) T4 5 AR M ZOE RS MR B E & T A SRR 2R (& 3-B) , & W
g.65307469G>A SE75 M i R JE S IS MERE RS GC Hh miR-23a/27a/24 FE R 0% 5%, BETT S 00 K 1 0
RS (BNRTEATED)

A 965307467 g 65|307472 B

pGL3-G 5’ GGGCA TTTGC-3'
pGL3-A 57w -A- - - c 37

201

kk

pGL3-basic

Vector 051

(5010 bp)

PR BEARRTIG 1
Luciferase relative activity
=
T

pGL3-basic pGL3-G pGL3-A
AR Vector
3 2.65307469G>A RIEFT miR-23a/27a/24 EEHERHFiE LN
Fig. 3 Effects of g.65307469G>A on the promoter activity of miR-23a/27a/24 cluster
A. pGL3-G Fl pGL3-A ZMAME/RE A ;B. pGL3-G Fl pGL3-A FECEBHG KD, ** P<0.01, T,
A. Schematic diagram of pGL3-G and pGL3-A vector construction; B. Detection of fluorescence activity of pGL3-G and pGL3-A.
** P<0.01. The same below.

2.5 ¥ THAPI ERRBRFIIEESERIEHEHRE

J TS g.65307469G>A FEEMENRE GC ' miR-23a/27a/24 3 HFEH: SR VERGHLH], FOI T 2 Fhr 4%
RS 37 FIS eSS G 0 kIR, 25 R I 5 56 F THAPL WP ZE 45 & o4 ( THAP 1 -binding
element, TBE ) {47 7E T #% miR-23a/27a/24 S W% G FEMEEN B MG shF L (B 4-A), N T RIE
2.65307469G>A F7F RIS S5 T THAPL X miR-23a/27a/24 F IR S IGVE 0 R 75, W E# 3% THAPI
SR T kAR, B, SERE T KR THAPT JEIR CDS 51, 45 58 & K %% THAPT $:1H CDS JP 4K
4 642 bp, Y5 GenBank Fidli 4 o AL 3% 78 S 7 L PR AL AH R 7 81 9 — B0 R 100% (] 4-B) s it 8 H & A
212 DNEHEMR , DNA 455 18 (THAP 2540584 ~ 82 aa) TEMIFL S s EARSF (I 4-C) , HWK H R 8

A C .
-655 -650 THAP@E%J{E‘L(“NSZ aa)
Allele G 5’ TTTAA GGGCA--3’  J% CNANCCNNNNNNNNNNNNNNNNNTNNNNCNNNNAANNNNNNNNTNNNNNCNNNNTNNCNNKNCNNNNNNNNAKNINNN
N CNANGCNNNNNNNNNNNNNNNNNTNNNNCNNNNAANNNNNNNNTNNNNNCNNNNTNNCNNKNCNNNNNNNNARNTNNN
THAP1 A G C F, CNANCCNNNNNNNNNNNNNNNNNTNANNCNNNNAANNNNNNNNTNNNNNCNNNNTNNCNRNNCNNNNNNNNANNTNNR]
SCIVVWVIL.. 2t CNANGCNNNNNNNNNNNNNNNNNTNNNNCNNNNAANNNNNNNNTNNNNNCNNNNTNNCNNKNCNNNNNNNNARNTNNN
Allele A5’ -~TTTAA GGACA--3’  -F- CNANGCNNNNNNNNNNNNNNNNNINNNNCNNNNAANNNNNANNINNNNNCNNNNTNNCNNNNCNNNNNNANANNINNN
B D 5 -
o ,é g 15
THAPI CDSHETRIT Y TES
1 ATGGTGCAGTCCTGTTCCGCCTACGGCTGCAAGAACCGATATGACAAGGACAAGCCCGTTTCTTTCCACA "J ?f, E 10 - sy
71 AGTTTCCTCTTACTCGACCTAGTCTTTGCARAAAATGGGAGGCAGCTGTCAGAAGAARAAAACTTTAAGCC _"HE g =
141 CACCAAGTATAGCAGCATTTGTTCAGAACATTTTACTCCAGACTGCTTCAAGAGGGAGTGCAACAACAAG E;: 'g %
211 TTACTCAAAGAGGATGCTGTTCCCACGATATTTCTTTGTACTGAACCACATGACAAGAAGGAAGATCTTC i< > E 5F
281 TGGAGCCACAGGAACAGCTCCCCCCACCTCCTCTAACACCCCCCATTTCCCAGGTTGACGCTGCTATCGG 2: 2 ~
35] ATTACTCATGCCTCCTCTGCAGACCCCGGATAATCTCTCTGTGTTCTGTGACCACAACTATACTGTGGAG a4 z T;
421 GACACCATGCACCAGAGGAAAAGGATTCACCAGCTAGAGCAACAAGTTGAAAAACTCCGAAAGAAACTCA g =4 o 0
49] AGACTGCGCAGCAGCGATGCAGGAGGCAGGAGCGACAGCTGGAAAAGTTAAAGGAGGTTGTACACTTTCA =

NC THAP1*
561 GAAGGAGAAAGACGACGTCTCAGAGAGGGGTTATGTGATTCTACCAAATGACTATTTCGAAATAGTTGAA
631 GTACCAGCGTGA AbFR Treatment

4 3% THAPI EFEERZEHERMESWIE
Fig. 4 Construction and validation of overexpression vectors for porcine THAPI
A. JASPAR Uil 2 Fh A B RS8R B 1 #5581 THAPL 5607 833 B. % THAPI J5[H CDS BT R)T 51 ;C. Z4)%h THAPI &
F1 DNA Z5KJ3% Fu it s D. THAPT 33 338 2K CR IR, NC:peDNA3.1; THAP1%% . pcDNA3.1-THAPI, T,
A. Prediction of binding sites for transcription factor THAP1 in miR-23a/27a/24 cluster promoter with allele G and allele A by using
JASPAR;B. Alignment of THAPI CDS nucleotide sequence of pig; C. Alignment of DNA domain of THAP1 protein among multispecies;
D. Validation of THAPI overexpression vector efficiency. NC:pcDNA3.1; THAP 1%, pcDNA3.1-THAPI. The same below.
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THAPI X CDS J¥ 51 5w fE E] pcDNA3.1 #fk , 20057
BN B Th A # T 8% THAPT H: N A9 ot 36 0k 2 ik 150

peDNA3.1-THAPI, % )5 , ¥ pcDNA3. 1-THAPI %% 3t 24 § Sigiiﬁ;
GC, &5 R /R GC h THAPT S PR35 K P-4 i 351 Z 2 o)
(P 4-D) . =3
26 HRETF THAPI HFESMEFEED mR- 5 £ 05
23a/27a/24 EEEEHFE RN R

R T Sk I THAPL 2 &2 5T 07"NC  THAPI® NC  THAPI™
g.65307469G>A FE7E K} miR-23a/27a/24 KK F%E J5 3 ALFE Treatment
FIGPER ], B peDNA3. 1-THAPI 435l 5 pGL3-G B 5 #REF THAP1 MARAZEMAEEE miR-
il pGL3-A Mkt GC, B KBRS MR B, 555 23a/27a/24 RERRH T EIERIN

F THAPT %f 2 Fhvas for 5 B 2 0 25 F X 1% M35 TC Fig. 5 Effects of transcription factor THAP1 on
ERE () S), W THAPL R 2 V£ 5% miR-230/ activity of miR-23a/27a/24 cluster
27ar24 2 /ﬁ“’% EI/\J §§ - 7 ’ '_ﬁ 2 65307469G> A % @E promoter with different alleles

M miR-23a/27a/24 B F TIRHETCR

3 e

B A EIE Syt iE T SR 2B 3 2s . OR 22 (I 30 26 T Ok R 7 A A A A B AR Y 2
miRNA JEEE , AnHESY G & B R a0 N, miR-574 3 1 #0 [a) B F 40 i w0435 W 5 R 4 il
2(HAS2) , MG B R AN A ) miR-7 FERg AR rp B 23k, A 5 25 HV B LR 3K (NE) J795 01 6 3 4
K (FSH) Frg A iR (LH) 43, SESE v S AR g o e B AR miRNA 5 8 (1 4 s 2 [ — R 7E
T L3 P e A v R P A R AR AR B miRNA [RIRE 235 2 P & & FHE O B A | 4 iR %
TEORVE T TR R4 (H B T R O 3 B bR ) S e 30 5 TR 2 B2 B P G R 6 TR, A4 3 A
AR ST s 25 T 2K A G A L TR b T miRINA 5 PRI AR /27270 3se— 0 1 5 0F 9 25 1) s LR S
A 5, 70 FH Vel R A (G4 DR 4 S 0 BT R 4 56 DR 2L 00 7 ) 7 0 S AR, i 0 5 IR ) — e R,
ePE 22 Sk P DX ( DSR ) B QTL PN 14 2 1 2t AL 356 A1 Ay 18 7 A 366 K1 RIS 1 8 1 0 ) 356 K1 190 728 S 7 058
PEATA3HT , HAEZ08 T miRNA £ 53— 7 M5 miRNA JE KA 5 58 K BE#E (EVF SN 22 nt /2
A, B SIAE 80 nt 247 ) A 56, ABFFEAENE miR-23a/27a/24 FERFE RS 8 FUE T — N A8 7
1i(g.65307469G>A) , B IZAL 5 2 M K UG P A7 8RB 38 I, 45 A AR RS AT A IE 52 miR-
23a/27a/24 MG GC PR IRAT- N 71 255 UL miR-23a/27a/24 #2 K ARG = AF 8O IR B9 S BE
miRNA %, 7340, BT AW & 0AE & B T BE = 8 BRRE AN P, miR-23a 13635 & 10 35 & TR & & ek
4, BERBAVE % IR B A0 M 2 B I BE 04> TAR S miR-27a Fl miR-24 32 5% U1 I PF B AN GC IR T AH 56
IncRNA ( NORFA) Filf% 55 [H 7 NFIX iR >0, HLFE e IR 30 A1 90 d (4 i 43 P 1 b A e i 35 22
5 2R miR-23a/27a/24 FE RSO0 S RERM B A 0 B2 AR IT s T o BER s vk
AR OZAFEER) 195> T B R HE T — AN i e B L An i, 3P miRNA W] VR & B 2Pk ) 4 ik
LR A A T BN B A S B i — 2P HIE

Ja 8T8 54 SNV A/ B (Indel ) S5 AR #1523 52 M 35 PR %) e S 196 e, 3 L 170 366 PR R B. 566 2 1
M3 AR AR AL P AN miRNA Y A AEIE SRS RNA (IncRNA) P i, 5577 26 Borobk i 25 56
BXAY g —700T>G 2378 i W ARINISE NRSA2 ZE S sh Fis vEDY . SIhi AT A 56/ rs345058216 13y %%
SO SLC6A4 FE S 30 Fim e 2 FEEY D Du 255 45 %% IncRNA NORFA RS 31 1 &k B —4
19 bp FH HAEH A/ Bl 5848, Horp Z 0 I A (123 44 1 B E 1 6 Bl ) NORFA 3£ 5 A 8l 7 3 7 U
19 bpF41 | A8 48 (G ST | T K LR I U3 NORFA JE IR 3 3 1 WA & 7 B P2 U1 19 bp P31, 55 5%
TEPE L E AR, ARG R 2.65307469G>A 5378 1] W Z I 3% GC ' miR-23a/27a/24 FEH R sh F1%
PE ULHH g.65307469G>A 98755 35 540 miR-23a/27a/24 FEFIFEHE 452 W B3 B8 1 | S 5500 K % S0
F3 A0 PR AR A S 07 5 AHIFSE BAR TN 2] miR-23a/27a/24 3% g.65307469G>A 7 15 2 Ff
SN R B P RITEAE 25 B 0 22 5 5 S R F THAPL (HIREHIESC % S 7 THAPL 3RS 5 2.65307469G>A
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AR miR-23a/27a/24 G S FIEVERY RS . SEBR b3 BT 3 S R 45 B AR B R R A
(1) 53 R 7 25 B N a5 R i e i R 7 5 6 RS sl I 45 6, J2 8 807728 S i SR R e S s P A EE ML
B, Li 2PV RS g.-700T>G ZEA8LEI2E NRSA2 JER S 3hF L BI5E T — AN 0 sk IR F MTF-1 45 &40
R, 15345058216 3 s AR T % SLC6A4 FE KT B FHi 38 T — % St N MAZ 255 7 43, T Z AL %
NORFA JEHJA 835 U119 bp JFFE I T — A% 5 NFIX 256 07 ol S5 50 2 1 NFIX, JE 152 i
NORFA 3 P SRR TEANLE GC Y SEAF

M ARWFIETESE miR-23a/27a/24 FEH A T LA E B 1 AT SNV (g.65307469G>A) , K IR i%
D7 35 2 A5 R RS AR i 2 SR IESE miR-23a/27a/24 FEPRE 5400 K FUS P A5tk iy B
LN, HLEI L, 2.65307469G>A FEAEF2 MR ARG P~ A1 B R 2 3 45 miR-23a/27a/24 FEA R A
BFIE TR SEEL 0 g.65307469G>A $0 miR-23a/27a/24 FERFE RS 8 Tk 55 5 1 THAPT B¢,
ARG F ORI A R T i — P E5E
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