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(1A 2B, e 4~ 5543005 2. 1L P55 5 28 43 4= 2 51 A PR A &), 1L v 3%+ 030800)

WE, AFRFNELFTIRPREPEERRARL P LN TZEEA T AL AIEX, R E
FIPE R KRIFA(8~10 mm) 5% = KIFE(5~8 mm) , @it w2 9p )ik P —BE (E,) 5 3%
H(P) W KTF, #h AL B A (DF) Fo B 97 58 (SF) , %18 DF A= SF ¥ &9 B ki 28 e, 42 IR AL % RNA
St 3 X% it Mlumina F & #4705, B SOAP V2.0 &4¥m 53G0S+ 45E LA RE
A AT 2T K 4F mRNA 57 ;8 DESeq 2 34 2+ 35 4 49 mRNA 247 2 57 &3 547, F 3+ 2P
F ik LA AR #IT CO oM & KEGG 15 5 i B 45 47 ; kg i@ id £ i 38 K€ & PCR *F if ik oy B
AARF NG LR AK R R ATIE @ B3k 3R 43 32 346 AR E P E DF Bk M i b Ak
E2ELEHAGEARA 1944, GO S HER =, :\_ﬁbiiij‘_i}%%};%]%éy\ib 3RE3A EP RS
4 453t 42 ( Biological process) #5 & B & 60. 6% ; 5 %0 L 48 4 ( Cellular component) 48 % X B &
21.2% AP 3 AEBALAL T @R ik ; 5 5 F 2 48 (Molecular fuction) 48 %6 XX B & 18.2%,
AP I8BANEARAALE L BB T4ES, KEGCREFTBR S ELIN I F@% AP EAATERATE
R FEER, EaFRKEEE PCREREAW, @ &% P450 19A1 K B (CYPI9AI) /£ DF
Bl PR AX EMEEEH T SF(P<0.01),ARA XK G4 4% G (TXNIP) & &% X2
(BEX2) #o % 5. B2 & & 85 35( PRSS35) 2 B £ DF Bk tm i P egsast 25 5 2 % 5 F SF(P<0.05),
5 Mlumina M E XA H—5 , % L PRSS35 . CYPI9A1 BEX2 #= TXNIP {4 $p it éh R F 42 T
e A AR BEAR R, A 5| AP BT

XEEWR. F; AR F,; HAEmiE,; Mlumina M5, LAERELR
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Screening of Up Regulated Genes Related to Follicle Development

Based on Illumina Sequencing in Cattle

MENG Jinzhu', AN Qingming', WU Yuanxun®,ZHAO Yuanyuan'
(1. Tongren University ,Tongren 554300, China; 2. Shanxi Pu Yuan Tai Dairy Cattle Breeding Co. Ltd. ,Jinzhong 030800, China)

Abstract; To study the important regulatory factors promoting follicle growth into dominant follicle and
their expression pattern in bovine follicular development,the largest follicle (8 —10 mm) and the second
largest follicle (5—8 mm) were acquired and the estrogen( E,) and progesterone ( P) concentrations in
follicular fluid were determined to define the dominant follicles ( DF) and subordinate follicles ( SF).
Granulosa cells in DF and SF were scraped , total RNA was extracted ,and then libraries were constructed
and sequenced by Illumina platform. mRNA sequences were obtained by comparing the sequenced se-

quences with the bovine reference genome database using SOAP V2. 0 software. Differential expression of
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the obtained mRNA was analyzed by DESeq 2 software, and the up-regulated genes were studied by GO
analysis and KEGG pathway analysis and finally real-time fluorescent quantitative PCR was used to verify
the selected representative up-regulated genes. A total of 32 346 genes were obtained through sequencing,
and 194 genes were significantly up-regulated in DF granulosa cells. GO analysis results showed that all
the up-regulated genes were divided into 33 groups of 3 categories, and 60. 6% of the genes were involved
in biological process. Genes related to cellular component accounted for 21. 2% , the most of which(31)
were involved in cytoplasm. The genes related to molecular function accounted for 18.2% ,and 18 genes
were involved in metal ion binding. KEGG pathway analysis revealed a total of 4 pathways, among which
the most significant gene enrichment was axon guidance pathway. Real-time fluorescent quantitative PCR
results showed that the relative expression of cytochrome P450 19A1 gene( CYPI19A1) in DF granulosa
cells was significantly higher than that in SF(P<0.01) ,and the relative expressions of thioredoxin bind-
ing protein gene( TXNIP) ,brain expression linked X2( BEX2) and serine protease 35( PRSS35) genes in
DF granulosa cells were significantly higher than those in SF( P<0.05) ,which was consistent with [llumi-
na sequencing. In summary, CYPI19A1, TXNIP ,BEX2,and PRSS35 may promote follicular development
and cause follicular ovulation in cattle.

Key words: Cattle; Follicular development; Granulosa cell; Illumina sequencing; Up-regulated gene
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WY 7L 20 40 11 B0 960 2 A 2R G 1Y) B A S 4
BAERE N R AE R R AEAT N, o Ok O B 40 ik e
D1 B 5 W IG AE 5 22 HE 91 )5 B 0K 2 fig A 22 T 5
SR E BB AN AR,
BRI AE K RRAE 2 B AR R R S B 2~ 3 SO
WP L EAR 4~9 mm B9 ORI AR K AR T B0 i
F R (FSH) , HAEBR I & & 9 L Z AT, FSH ¥ i
SRABETF RS BRI RV, 20 i £ R
K7, s & A R R R AR K
(IGF) By JL25 5 B 7 45 A 18 423 B 36 vl 240 L 1) A7 3%
HarE e T AR R R TR EEAEA

A G A IR AN (CC) | BURL 40 (GCs) I
FR A0 L (TCs ) o 0R 40 A R 200 B B A A 25 [ e
JKI% R 20 W B A1 A 3 T, & — R B 5 i B
BRI K RS, MO B T — A P B R 4
Ji I e R B P B R B O S 4T 3 g A £ 3R
P450 17A1 i (CYPITAL) & WU MES 217 i 55 ks 40
A A A 40 £ 2 P450 19A1 [ (CYP19A1) 7 32 4%
HEBCR S AL D MEB 3R (E) . R M B (E,) =
A B RE T R AERR UL R ORI (DF) 19 A4 K FE B 1T
R AR A ER TR R ) T el 0 2 A R N A B
FREEY ) AR AEF RS E, B 452 L
R MA KRN, AR FSHY IGF ' AT R A
AR A U4 T 55 SR K (CART) " L R BB S KR
1 2(BMP2) 1 fE LR 3R F b AT AE

2 T 8 ) 1 7 S A L & 2838 55 Mlumina
FERl & B, n g et RN RN ) ROMER-
EIM %5768 25 Bt ob J50k7 40 i | 5 40 K o 1k 4
M (LLCs) Fl /N g 4 20 i ( SLCs ) #1755 5 4100 ) S

GIHT O AR B ARTE R % 2 5 B kB R G
e KBTI, Mumina SE G %24 DEF A1\ & 1
0 (SF) w4 0RE 20 i 76 47 00 e | 7 5t B0 9 % 75 AH
KRy bR Rk HE P, Xt 48 75 A E 1 B0 kB B B
Z MBI 2 AR PRI NS T o TR R E 2E R
B 37 24 B 6 FURE 40 B 365 5 S 4% B, S I Y G B
P B B R S, gk — 20 ) B O 42 00 A B0 9 1
Ve R WA DL ) 25 5 LA

1 M7

1.1 H&EXR&E

DL VG 48 R A L3 5 28 5 A 57 FE A BR 23 ) Y 2R
FIAE WY 2F SR WF 58 4 52, 76 A8 [R] 9 1) W 2% 10 2 TR
6 3k 2 % W FE B4R | [A) ) A1 R B A I 4
KA R BN O R E R R B AR A Rk
A G EE E A RO (8~ 10 mm) 555 — K BIHL (5~
8 mm) B T 4 °CF: [ W 2% v (DPBS) 77 [1]
Bl B A SR
1.2 Fik
1.2.1 DF #= SF &9 ffit K REFNM 6 k4 M
B 5 55 R OP I B B 6 A~ B AR BEER K Y
KR MLrp il BP9 0 0 1 ELISA iK1 & ( L1F
WHEADFEARAR)ME E, MIAZEEP) R
s e KB YRS R ORI O M b E, AT P B LR AE
I L 4 DF H1SF, 3 531 i HCH: Hh i) 0K 248 i
1.2.2 & RNA 823 L EMEAZM A F RNA %
R BGAF & (QIAGEN A w8 ) #£ 5L 3 k4 DF
F1SF KL 40 L b i) A RNA Jf4lifk, ffi JH] Agilent
Bioanalyzer 2100 ¥ Il 51 RNA [ 5€ # ¥ | Qubit 2. 0
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Flurometer | & ¥ B f5 , B b 503 A EB0OR A Y115 B R
A R A/ #E 47 SCPEA 3 Mlumina I,

1.2.3 MAEHEFEAEZSH ¥ lumina W 73R
130 I8 reads ZRBRBTEARAY & N Y 423k % 7 5
Jei R4S T ¥ reads, #7591 A 3k 20 %% )5 75 2 uni-
genes JT 41, [6) B 8 ] SOAP V2. 0 5 F H: b X 3]
A 10 2 2 5 A B0 B, IR 345 mRNA L
DESeq 2 XF K754 B9 mRNA #1725 5 338 40 b7, [ it
ik A BR i & A OC U R GA I, ] DAVID
AR ARAS B L SR GE FE N 1T GO 43 B & KEGG
ERERIN ST

1.2.4 REFAEZ AR ¥ Humina I 7R 4
f) B RNA S 5 i eDNA | JL8 64F :42 °C 15 min,
85 C 5 s , 1L GeneCards EUHE X3R5 19 - 8 5%
RIEFSEATIIRE AT S, 0 1E 6 A P AR 5 4R Ui &
BHCH IR, FH NCBI il 519 (£ 1), 8-
actin fE WS IEH 51 Y i L T AW TR (L) |’
A BRA 7 A AR

&1 HiK5F

Tab.1 Primer sequences for test
3 [N 24 Bk 5191(5'—3") KN/ bp
Gene name Primer sequences Size
F:GCATGGTGTCCGAAGTTGTG
CYPI9A1 110

R:GCTGGGACCTGGTATTGAGG

F:ACTCACCTGTGACCAAGACG
EIF4EBPI 151
R:AACTGTGACTCTTCACCGCC

F:CCAATGGCCAAACCAAGGTG
TXNIP 137
R:TCCAACCGGTGATCTTCAGC

F:GAGAGCCTTTGGCCCTCTCT
BEX2 108
R:ACGGAACCGTCTGCGATTTC

F:AAGCCAAGCAGTACCTGTCC
PRSS35 156
R:CCCTCGGCCGTCTTTAAACT

F:TATTTCCAAAGTATGTTGCACCCA
CHSTI11 ] 118
R:GCTCCAACTGGGTAGGGTTG

. F:TGACCCAGATCATGTTTGAGA
B-actin 186
R:CAAGGTCCAGAC GCAGGAT

1.2.5 S8 &E LS PCR M RALHZENE
H PCR 7 X4 DF 5 SF Wiks 4 o vh 2% 5 %3k -

P mRNA By AH X 3R GR 15 O A7 Ik, B A
i 5 ANEE K TransStart® Tip Green qPCR Su-
perMix (b 2 &AW ARG BRA F) 6 FH Ul 15
F 20 pL PCR S WK & . Btk cDNA 4 pL, IF
W51 9145 0.5 wL,SYBR Mix 10 wL,H,0 5 pL, X
B FEFF .94 CHZS P 1 min;94 C 10 5,60 °C 30 s,
72 C 10 5,45 DMEH, GERFH 272 IR, &
SPSS 17. 0 R AFi#E 47 1 2 1t 43 4T
2 HREHM
2.1 4 DF #0 SF fik &R

ZIESCHR[ 17 FR i DF F1SF 47 4k (B K By
B R E,/P>1, 58 RN N E,/P<1) X4
Sk AR 1Y R R DRI AN R B D b B, B P AT
W52, e 3 kY DF I SF($2) . Jaseikin R H
X 3 3k441Y DF FI SF 0k: 4 B 7 i

*x2 4 DFHMSFHARPE MPHUUELER

Tab.2 Results of E, and P in DF and SF

follicular fluid in cattle

KA 4 Bk W — T W R 2 &
Sample name E, P E,/P
DF1 19.192 9. 760 1.967
SF1 4.510 10. 342 0.436
DF2 12.710 10. 821 1.174
SF2 3.142 10. 560 0.298
DF3 14. 255 10.794 1.321
SF3 3.340 8.102 0.412

2.2 HIAENABbERREERMIE

A D7 25 R 5 28 10 S 25 S5 D A 500 PR R AT L
XF, RAT 32 346 LR, 435K DF R SF UKL 4 i
T FPKM BEATARMEAL , o FPKM =0. 5 195 KA
13 243 4>, i DESeq 2 #F %t 354519 13 243 4
1o 2 IR HE R R AT 22 S R AR e i, R4S B 194 A
FORHER, R 3T Hrh 2R REGRE &
20 N EE N R T fg

R3 S DFFISFEHNARPESEHNRTH 20 M EE
Tab.3 Top 20 genes of fold change between DF and SF GCs in cattle

e H &R FPKM = BB PH ESiSpINr

Gene name SF DF Fold change P value Gene function
CYPI9AI 656. 877 1 944. 887 2.961 1.1x107* T 8 3R A B R
EIF4EBPI 138.115 294. 068 2.129 1.1x107* A PR E A RE
TXNIP 98. 638 231. 470 2.347 1.4x107* A 5 20 B A
BEX2 93.970 345.003 3.671 1.4x107* IR 40 A Y T
PRSS35 58.014 151.788 2.616 1.5x107* A3 B HE B
CHSTI1 57.386 154.718 2. 696 1.6x107* P AR TR R e B B B &
MTIE 54.107 152. 156 2.812 2.5x107* SZEMELES S
MT2A 49.374 130. 488 2.643 6.7x107" R TR A W
NPR3 47.549 106. 352 2.237 6.7%x107* 3 3 A7 A 9 PN 7V FE O I A R IR
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Tab. 3( Continued) Top 20 genes of fold change between DF and SF GCs in cattle

HH AR FPKM 2SR E PA{E I 1 fE
Gene name SF DF Fold change P value Gene function
GREBI 35.172 78.197 2.223 1.3x107° TS 3R Az A
PPMIK 34.747 108. 321 3.117 2.1x1073 T 2R A 5 M
MTIA 26. 505 150. 752 5.687 2.5x107° PAf PR E R
FADSI 23.635 47.851 2.025 2.7x1073 4 R AR
ETNK2 22.353 61.963 2.772 3.3x107° AL B NG BE 2 WM 19 4= 0 A B
LOC100295800 17.313 45.024 2.601 3.8x107° A H
CITED2 16. 131 36.172 2.242 4.4x107? g M 9 2RO P T A
LOC100125916 14. 804 83. 881 5.667 4.4x107° ENyill
BOLAN 14.283 174. 880 12.244 4.5x107° Z 5800
LOC505676 14.038 111.185 7.921 4.9x107° A A
PSMDS8 12. 870 28. 966 2.251 5.0x107° I 2 MHC JIK 9 T.
2.3 4amAApEPRIELEAER GO & i 21.2% , 31 AR5 HRDI6E; 50
KEGG 417 T3 88 ( Molecular funtion) #H3¢ 19 3 K 5 18. 2%,
38 o 0T A B g Uk A0 B e b Rk 3 R i AT Hfr 18 M NS 5&RET46(Fk4),
GO DR A 42 40 HT , W\ T X T B £ 1 9 30 % 75 9 T A B R O K A I DB £

HHEAT 7028, A DAVID 44X R 15 1 194 43 i B DAVID B xf 223k Bl 5L N 3547 KEGG
K FEEEH AT GO 3 b Sk 3 R 33 M H (Rl R 4 SRR (R 5) IR
25 4 Y2 12 ( Biological process) ) % i A B ol I Y R B 5 S ) A

60. 6% ; 5 20 fi 2H 43 ( Cellular component ) F5 ¢ &

R4 4 DF7SFEAAEP EERZERE GO S
Tab.4 GO analysis of up-regulated genes in DF and SF GCs in cattle

H N

GO 5 GO Iy Hifiik Number P1iH SE R 2 B
Term type of GO GO description of genes P value Gene name
G/ ESUR ikt ) i id 4 0.04 TXNIP NOTCHI .SAVI \EPHA2
Biological process LEPRIBELE 3 0.01 NOTCHI .SAVI .CITED2
Mg RE 3 0.01 NOTCHI .DACTI ,EPHA2
1A 55k R AU 2 0.03 ACE2 .ENPEP
R H;ﬁf;@(’%ﬁ F A3 3 0.04 PTHLH NPR3 PTGFR
JREWRE 2 0.04 EPHA4 .EPHA7
DEBERE 2 0.04 NOTCHI .DLL4
A% QHE@E;;?E;? e 5 2 0. 04 PRKD2 FGFBPI
TERREE 5 0.05 NOTCHI .CUL4A .B9D1 .ETNK2 SEC24D
20 0 T B 5 T 1 S 2 0.05 MTIA MT24
H B R E 4 0.05 USP19 SAVI IFI30 .GAPDH
HHRGIT R 3 0.02 PTHLH .NPR3 .EPHA2
f’ﬂ]ﬁ@%ﬁﬂﬁéﬂii%? 2 0.01 NOTCHI .DLL4
T WU 2 0.02 AKAPY . TUBGI
A K B 2 0.02 MTIA MT24
éﬂ]ﬁ@ﬁ%g?)ﬁgﬁmﬁi 2 0.02 NOTCHI .DLL4
2o/ A R 2 0.02 NOTCHI .CITED2
EJEE A MR R-2 A4 2 0.04 PRKD2 MALTI
G 20 M i & R 3 0.04 DHH H3F3B SIX5
PN B A T i R SR AR B T 4 2 3 0.04 TRAPPC4 SEC24D
41l it 20 53 RS HE S 3 0.01 TRAPPC4 AKAP9TRAPP
Cellular component GRALIN 2 0.05 TRAPPC4
5 fiih 2 31 3 0.05 RAB3A .TRAPPC4
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k4 4 DFFSFEFAAMGP EEAREER GO 417

Tab. 4 ( Continued )

GO analysis of up-regulated genes in DF and SF GCs in cattle

GO %3] CO fikik SHE gy I 44
Term type of GO GO description of genes P value Gene name
CNN3 SAVI .BEX2 .ENPEP .BANF1 ACPI EIF4EBPI .
PACSINI MTIA .NDRG4 ANKRD37 .TUBGI .GAPDH .
21 e J5R 31 0.05 PPPIRI4A TXNIP IBTK RNF144B FLRT2 ZMYM4
CLMN .CDK6 .PRKD2 .EPHA4 BLMH .DACTI SYDEI .
BNC2 MT2A AOX1 ACE2 SERPINB2
0 s i 2 0.05 SYTL4 . SYT9
% P A 4 0.05 RAB3A PACSINI .SYTL4 .VPS26B
MHC I REAEAY 2 0.05 LOC100125916 . BOLA-N
5> FUi6e AL Dl O 5 0.01 FADSI ,ADHG6 .0SGIN2 ,FADS6
Molecular function ZBTB7B ME3 .ZNFSI .FADSI .ZNF580 .KLF16 .
SR E TS 18 0.01 ZKSCANI ,ZC3H6 ATP13A2 .USP19 PRKD2 .PPMIK .
BNC2 .MT2A MTIE ACE2 NT5E
A2 HE 5 i 3 0.02 SEMAGA FLRT2 .EPHA7NAD
e 3 0.03 ME3 AOX1 .GAPDH
GPT 3% 21 JIF e 2 (1 52 740 2 0.04 EPHA4 EPHA7
JHFTC 25 32 40 3 2 0.04 EPHA4 EPHA2

x5 LARKEEKEGG ESERSH
Tab.5 KEGG pathway analysis of up-regulated genes

i % 24 FR Bk PH K 44 B
Pathway name Number of genes P value Gene name
%j’t#m 5 0.01 SEMAG6A (EPHA4 EPHA7 .ROBO2 EPHA2
Axon guidance
S TR ] 77 A 15
kﬂﬁiﬂkﬂmﬁk{tlﬁf . . . 3 0.02 NMNAT3 AOXI1 NTSE
Nicotinic acid and nicotinamide metabolism
¥o) B
f"%}ﬂi‘ﬂ}”ﬁl&' 3 0.02 MTIA MT2A MTIE
Mineral absorption

tch {5510
Noteh {718 3 0.04 DVI2 NOTCH1 DLL4

Notch signaling pathway

2.4 EHWHEEEZ PCR O
T8 o X 0 3 ORI 6 AN B AR R YRR R R
NPT E BT, R (E 1) EW,CYPI9AL

20 ¢ owx

18 oDF GCs
16 - N sSF GCs
14 * *

S5}

eSS
Relative expression
=

o T‘ T ﬂ
“ﬁ (A

CYP1941 TXNIP BEX2  PRSS35 EIF4EBP1 CHSTI1
P Gene
w3 o« AP FRAE P<0. 01 Fl P<0. 05 7K |- 22 57 0 3%
## and * represent significant difference at P<0. 01
and P<0. 05, respectively
B 1 f&& EERZEERES DF
SF Bl 4 i R iR T R ix 2
Fig.1 Relative expression of candidate up-regulated

genes between DF and SF GCs in cattle

P DF J50RL 48 M v i A X 2 A i W 3 T SF(P<
0.01) ,TXNIP .BEX2 F1 PRSS35 1t DF [k 20 fifg b
AR X P ik B B #F H T SF(P<0.05) , 5 Mlumina
ik —%, EIF4EBPI F1 CHSTII 7E DF #
SF [0k 40 I Hh i e 2k # B5 umina I 7 45 40
L EERAREE(P>0.05),

3 bt

RS WAE KB o B, I R KA B B
KK A WL K R BT HER T A
T B9 114 A K, 26 B O Je A I ) 2R ] L
20 2k A1 E X2 1 B U8R 1 e N 3R S S 3O i
S I PR BE I A4 B SR JF I SR S 2R
KA HEIER " | WS R FSH 1 IGF-1 45 P
SR P TR R TR EE RS E, M
TEREA IR AL b A2 32 5P 36 B R A0 A B0 v 0T HE
B ¥ 43 F PR 4R AL AR T A . AUSTIN 45 A F 58
SERR TR RN RS 1L AN O B, P e
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Wor W E, MRE S 2208055 . ASSEY %5 ZE A 5 {4
B0 36 1 DA i O 960 %) 285 A B B, B 9 Y O 9 R A
AR L F L BP 5 ESEM AE R
IS B T PR B, BRI T R P EREH.
AHIFFE 43 0 A fe K ORU 5 58 ROt B, F1 P
AR VR B, R BB R ORI LW v B, /P> 1 FIEE K
MR IO S OOV SR W B e v 1 R O YN
R,

LI &0 1 Mlumina I 4% AR XF 7K 28 A 7] R
N ( ER/NT S mm 5~8 mm 8~12 mm J K
F 12 mm ) FURE 20 M 32E 47 B9 5 % B, B0 960 ) R HE
YN AT BE 23 32 B S e 4 R o A ST S R A Y 0 O
TR DA B Y UK 48 A E AT U, AR AT 194 A 1
FAR L L B b KA 3 ST GO TR E
% KEGG {5 5 ¥4 4, A b e i 6 2L, 7
A BRI R Bk R T e R AR HEVE . SERT PO
FE PCR YR UE /#7145 3R W/, CYPI9AI TE DF ki
21 B B AH R 2 A e b L T S (P<0.01)
PRSS35 \BEX2 1 TXNIP £ Af %5 51 36 UKL 40 ffd o (1)
FHX Fe 5 i W = TN IR (P<0.05), 5 11-
lumina W 7 7T 45 31 (1 25 AR — 3,

CYP19A1 fE AN LR P450 8 Z % 5 1 AR
2 PR A M e R R B T
FEAVEHT . FSH {2 3 UK 240 Ml 32 35 CYP19AT, B B 4t
043 00 ) I R R e AR M MR . BAO VM N R
CYPI9AI FERIR 5 A& 9L, BRI 2% 1 43 W ME =
(T RE (BTSSR BE 0% X6 A1 U5 ME 3 28 7= 2k g 2% R BR
i CYPI9AT SR /B, BRI & & 1k 2 F s i P
W, N3O RORREHEDE ', WAHLBERG %%
3 ok KR RS B AE T 5 /0 BUHE DI AR DG 79 28 1 il
R I, PRSS35 TEHE B 51 3 50Uk 240 M o 3R 58 B
X B HE O DL B A 0 RR Ak T AR AR
AW, PRSS3S 7E4E DF R RS m R E & T
SF,PRSS35 fE 2 LR fE B4 K , 5 WAHL-
BERG % "' WF 58 45 M1 4%, BEX2 J& BEX %K J&
hE R 52—, ZHOU %7 B 5% & B, BEX2
AFLIfRHE U251 40 f 9 38 58, m R BEX2 W 23 3 3L
U251 408 T, MENG %S BF 58 % B, & IX BEX2
(2238 435 R LR AR U8 T, DA TG foff 48 it ) 390 BHL v T
Gl W, S 4 =, A5 K, TXNIP 1E DF
WU 4 A ) R 38 B 3 R T SF I O AT e 4 4R
HEIR LY K H IS BCHED

AWFFEFEA DF Fl SF UKL 41 A b 2L 4815 194
A FURFRIREN G55 DhRe o b, 2RI R 1 6 4D
KB M RS IF 1T S0 298 8 E & PCR 55

iE, CYPI9AI . TXNIP BEX2 F1 PRSS35 TE 4 DF ki
o1 v R 3R KO HE SF o X S SR AT RE 2 A R O
W ET , A5 AL I HED

SE 3k
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