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Research progress in establishment and evaluation of cell models
for perimenopausal syndrome

KANG Mengjiao' , ZHANG Wei'?, ZHAO Linhua®*
(1. Gansu University of Chinese Medicine, Lanzhou 730000, China.
2. Institute of Metabolic Diseases, Guang’ anmen Hospital, China Academy of Chinese Medical Sciences, Beijing 100053)

[ Abstract]  Perimenopausal syndrome is a series of autonomic nervous system dysfunctions caused by decreased
levels of steroid hormones such as estrogen and progesterone, which is accompanied by neuropsychological symptoms of a
group of syndromes NS seriously affecting women’ s physical and mental health as well as quality of life. Establishing a cell
model in vitro is an effective method to study PMS. Analyzing and studying a cell model of this disease may provide
treatment guidance. In this review, the related literature involving the application of cell models of PMS in recent years in
PubMed, Embase and Web of Science databases were searched, and the establishment method, evaluation indicators, and
model characteristics of cell models for PMS are summarized and systematically analyzed. The research progress of cell
models of PMS was reviewed to provide a reference and ideas for the reasonable establishment and in-depth study of cell
models for PMS.
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HPOA) IREREIR , O S 45% (1 R 0P, 3 1A 73 200 1) B 30
J34 2 (follicle-stimulating hormone , FSH ) 3 &7 | 784
Rz FEHUARIZ Kol OB A3 AR
BANRGERMT R R H 2 R
A AR (R Z0T) MEORH R TR (FRE AR g2
JIWGR B S RAE) A EMA I REE AL (O L
o SRR NG A ) A PR A= Bl T 2 40 S RH DGR AR,
ZIF K T b | Bl K RE Ak BT R R T R AE S R
e o AR A I T S TR A U, 3 2030 4R,
FE N ) Fil 2 28 0 o Ve S B R 2.1 42, A9 BN
FTHY 14, 29% , 7" UM 2o ME B OB, AT PMS 7Y
B &R YAt 2 N5 R )z G BE A AT
Kt 2z nli,

FURT, WF5E PMS (Y77 1% 32 2440, 435 gh WA 2 0 4
JRIASTRY SR RE A L) 3l 40 1A A PR | LS b

e PMS A9 BRRRIE  (HAA 7 52 50 R K MR 22 7
KA1, 17 4 AR 7 B 5 i 2 9 1A 22 53 1 5
M), 388 3 A T 7 58 11 e 55 1 OB AR SN 3R 85 | 76
FHOWR ) THT JF Jre e 3 i R 25 9 T 2 WAFE PSR
B, BEEBHTBNGYT PMS 2590 09I R 75K H 25 14
2, A T U 2 X R 2 AR B B
MU, DA K 25955 K SR 36 P 143 B s 1 3 25 F 2
ARG EA G EEMSEZME, F, EH NN
FEE— LR ARG AR AL AT PMS 4t i A5 7Y 4
Bk, REMESIAZHE LB MHAREZ AW
PMS 41 iR R0 b 8 Ty 3, LA S A R A e AL DT S
FT YA (513697 PMS 42 158 %00 B 5 1 %
LK PMS YA [R) 20 it A 760 (%) S 0 K2 FH ags i A7 44
(1), 4 BROHAE KRR SURN S 35 05 vk A T 240 Hh
v (£ 2),

®1 BBLWGEIE AR R A S &
Table 1 Types and uses of cell models for PMS

e i AL E ik
Cell type Source Cell morphology Use
KGN 28 i ( A 51 54 15 4 28 A AR A 5 R PR 255 5 B e o
W) (FR IR A VA A TEIRAS S | AR AT LRI RS SR

KGN cells ( human ovarian
granulosa cells ) ( metastatic
tumors)

SVOG 4l g ( I 2o 1 Ak A=
AR SRR 21 L R )

SVOG cells ( non-carcinogenic
immortalized human ovarian

granulosa cell line)

COV434 21 il ( N B 52 B0RL
J TR ) (G T )
COV434 cells ( human ovarian
granulosa tumor cells)
('malignant epithelial )

hGL 41y (A 57 3 25 2 1L 3t
AL L)

hGL cells( human ovarian
luteinized granulosa cells)

A2780 A L ( 5P 5 5 A R
TR AR )

A2780 cells( ovarian
endometrial adenocarcinoma

cells)

SKOV3 4iljfd ( B8 5L | S Wi
i)

SKOV3 cells( ovarian
epithelial adenocarcinoma

cells)

T4

Stem cells

Female ovary
and peritoneum

gk

Female ovary

gk

Female ovary

Letkpp i

Female ovary

LerkBp i

Female ovary

iR AR
Seroperitoneum
NSNS
R [h) 72 5 2

Human  endometrium,
fat,  umbilical  cord

mesenchyme, etc

Low cell density state in spindle
morphology, high cell density state is
epithelioid

BET A MR, R KRR 210
B LA
Fibroblast-like ,

polygon with irregular shape

long spindle or

B AR BURCIR SN WL, 3R Tt
RS SR RSP ERE N RS 1
Epithelioid ,

smooth surface, presenting as slender

granular appearance,

neurite-like structures

BEZRIL SR

Polysyndactyl or fusiform

MM RE R RIE A 4R R P
it

Epithelioid, short fusiform fiber like,
flat flat ellipse

b B A A
Epithelioid

LT 44 MR
Fibroblast-like

2y
Studies on the pathogenesis of apoptosis,
oxidative stress, aging, etc; drug screening

NGB R REIR L S SRS K IR i T Re F
98 R
Studies  on  human  ovarian  function
degeneration, senescence and follicle function;

hormonal regulation

UK E IR ST

Basic research on follicular development

T B LIS P A £ 3 O 16 2 AN ORE
AN M5 S 51
Regulates ovarian steroidogenesis, promotes

follicular ~ development,  granulosa  cell

proliferation and differentiation

AT B ST RE AN BT A TR L S AL
[ E B EATE R/
Regulate ovarian anti-

function such as

inflammatory,  anti-tumor,  induction  of

oxidative stress, etc; improve ovarian status

YR SR SR AR ST s 2N A o0 1k
Study on disease mechanism of ovarian tumor,
cell proliferation and differentiation

A A RS L T B ST e

Improve aging state and regulate

ovarian function
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Table 2 Growth characteristics and culture methods of different types of cell models

e S AR A B3R r i el
Cell type Growth characteristic Culture method Modeling reagent
1:2 % 1: 4454,
KGN 4l BRI RE A K BRI - DMEM/F12 H, 0, D27
KGN cells Adherent monoculture Passage 1 : 210 1 : 4, H,0,,D-galactose
Culture medium: DMEM/F12
1:2% 1: 41548,
SVOG 42 T BE A K HiF%3k © DMEM/F12 5 RPMI 1640 H,0, AR
SVOG cells Adherent Passage 1 : 2to 1 : 4, H,0,, PA
Culture medium; DMEM/F12 or RPMI 1640
1:2 %2 1: 3154,
COV434 4y i g A FEFR 5L : RPMI 1640 H,0, ML RN 1
COV434 cells Adherent Passage 1 : 210 1: 3, H,0,, HO-1

I BE A I B AR R CEINBE B

hGL 4
h(C;J lﬂﬁ@ Adherent, suspended, half
. cells adherent and half suspended
VR I I BV AR
A2780 il HRAK IR B SR A

A2780 cells Monoculture, and suspended in a

rotary incubator

WEEEA R BIR K R

K 4
SKOV3 i Adherent, suspended, half

SKOV3 cells
cens adherent and half suspended

Culture medium:; high glucose DMEM

Culture medium: RPMI 1640

1:2%F1: 31648,
K25 - DMEM/F12
Passage 1 : 2to 1 : 3,

H,0, TGF-B K%
H,0,, TGF-B family

Culture medium; DMEM/F12

1:3 % 1: 6164L,
B:F# 4k - RPMI 1640
Passage 1 : 3t0o1:6,

ZAFHSE 1 AR
DHT, platinum

Culture medium: RPMI 1640

1:2F 1:61%1%, TR A Y 7 B R
HigRdk - WA DMEM RTHEW) SNAT2 HEN A%

Passage 1 : 210 1:6, Plant derivative,, aromatic acid

derivative, SNAI2 gene, etc

1 SRR B A S KM AR

1.1 KGN 4

KGN 4R 5 2 O 5 S5, e — Ao 288 [
Pt 5 N R e 8 A48 A 3R, R0 53 T 24 A4 Tt ] 0
AR | Ay Wik R B2 A | % 5 A 240 B A I 40 i 2
RS RICN DR AATE AR, 7 5 40 25 B2 RS T )
sy b R A RR TR 2 DR R LA iR
BOWORL AN A A AR, O 5 B & B DT
S, T BB 240 5% ) 0K 40 A ) B 1Y) g A R B
SEOT W, LA S 4y Wb 1y 2K R i O R 40 i
(cumulus cells, CCs) 3458 , 1F H T 4k 457 U1 3 4 20455
(RS, TR BRI 8, 5 e OURL 4 B %) R TR 3R Gk
FINBEAIRZS . S290IE M circASPH (Y3 Fak e vk T
KGN ZH A 34783+ 7 KGN dnpgydr=" st
RT-qPCR ¥ %E DLEU1 7£ P L4 2 v () 3k, 56
UE T I R AT 7 B S5 22 P i v LA R as i
X EHE KGN 4 98 1= 0 A 0F 58 & B0 9 K Wik
( Periplaneta americana (L. ) ) B9 /)N K 58 ok 3 1 S 1k
A(H,0,) P10 KGN il T, Mok £ MiiE

P2 ], O SLWURLZ it 2 B B A2 O S AH 5G9 1Y
U K R 7E il 46 28 J0AH SCRE AR 19 ek 35 5 THI e
i A FE R AR ] 5B 50 8 1T 2 40 TR 2R ST
PMS 81 ERHARI G H,0, D- 2 ZU0E S HoAR
AU ZEHL P S A0 M R T AR A B 1 45 T
BEAR 1220 i v 2% 3k 5 & AL B (aromatase, AR) , Al
T HAMERER AR LS WA 259 ik
1.2 SVOG 4ika

SVOG 4l g 9 A BUE K A= A N\ BORL 20 i & | ok
PR T Lo B0 L 52 M BE AR A 4K 12 40 i S i a5
SVA40 K T Hi J5t 4 G N\ UKL 4H A ( M 422 52 1A 51 32 4
AT ) VB i ML AL TR = 2R 9L SVOG 4
it O B 2 [ Tt A 0 A 4K T 240 L v AR BRI R A2
& (follide-stimulating hormone receptor, FSHR) 32 {&
FIAR AR IBACTEARXT AR . SVOG 41l i E 9
TN BN SR A AR R 20 i 1) 2B W) 2 D) g A0
3R, iz Y PI3Ks R REE IR AT Ak
BRI SVOG 20 #EAT RNA FIEE 1 BT $2 R, 7T ik
A KR EE T T(EGRY) AT 1 83K, i o
HURIURL AN PR35 R FH A AR R ( palmitic acid,
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PA) 53 SVOG A RBTRE R T P9 U5 i R —R R
RN LA T R G, JUH 90 ST RE vl A # ARR
PERM B & BB A &4 HE H -6 (bone
morphogenetic protein 6, BMP-6) i i [ SVOG 4l
MR g g A K A ( connective tissue growth
facto, CTGF ) 7K 3F 3 38 Jn 4> 1k #5268 ( cluster of
differentiation 68, CD68) [ F ik, Ifif BMP6 F1 CTGF
SRR IR A B B AR D RE 7 1 A K,
CD68 J2& EL W5 4 Jfd i) O 52 N A 2 4, w9 15 A 1y
A= PR AL, Xt BN ST B A IR R AR
I, SVOG 21 L 7E [l 4 28 1) Je B S D) B R Ak 3 8 5%
R I P RS Kk 15 W AR . BOWF o T ik
IZANEFR ST PMS AR i BRI AR 2,
AT PA A5 AR 2RI 96 Mg i AR AR
AT,
1.3 COV434 4HAf

COV434 4l i A I8 F Lo MO 5L J2& MR & A
SR 20 M o ggg v T OB A R ORLIR A, 2R
TG, S BRI B i 25 SEAE 25 4, A A R e
A= /N T Ok B RS 1 e R
5 =R B (TPP) 4TI IE 55 ok S5 v ki A 745 &
TR 3 FET AL & 4 ( Mito6_TPP , Mito6_picol Fl
Mito6_isoq) T COV434 4fd [ 7E 47005, 45 F Ak W]
T X AL A AT e PRV S R 2 S T AR 3
SANMTA T, BEA PRI R EE . BBOX1-AS]
Al 3 M4 miR-146b ¥4 COV434 F5UkL 41 Al 1 9
T, A0 ] U9 S T A, I Y A
fif TOPK i@ 3 P85 p53/sirtuin 1 ( SIRT1 ) %l 4 1171 1
H,0, 531 COV434 4P T, IFIEH] T TOPK 7]
REAE—Fh F T 2035 DN I & 7 B BF B 240 A s 20 ) BT
TUHE A1) H 40K URE (CuNP ) LAF B AT ()4
HE R 2% COVA34 41 ELAT 40 i 2 /R, it
IM£TZE M4 1(HO-1) J& — ik PR & 1, fE 2R
AL ARSI 1k 20 R Ty TR AR A AR
A AT 5 9 SR A N SR B 1 CuNP 7553 1) 4 it 2
P, FFIESE HO-1 (1) 9848 B F B AR I7 48 oK i
Fio A B ST eSS SE X COV434 R Ab
Y oE ) fe 1B 5T g3 B, & B COV434 R
cireDDX10 A DA dd & 1 98 240 Jf 9 1= A O IR - 11 3%
IR, AT AN e 18 B0 1, 970 ) 25 T P 3R B A G
PRI~ 3235, T4 B — 7 (estradiol, E2) 15 J;
FAZ , cireDDX10 (9 32k B 26 35 ELAT A1 i 1177
HIIE , cireDDX10 7§38 8 5 I COV434 21 fifd 1Y 344

BRI T R 2 [ PR A R 2 5 N BL ) e Y
T, PRI, COVA34 41 fitg T 13 1 T Fl 4 28 18 &% B
SLIONRERE AT S e b, BT ST AT I T AN i AR
57 PMS AR G AL 4G H,0, \HO-1 4%, HARAY
FEHLH P S A T PR ASE
1.4 hGL 4

hGL 4 M I3 T 2o M B9 51, DA 422 32 B9 B 240 Jifd Hie
EE R B 2 T WS 118 0 Y A e Ay e i g R R 4
AT 3AS , O 36 ik W J= <7 B DA B 96 9 v 43 5 B e —
GRRRAN I A AR % A BT S IR X B R
UML) B 2 A AR A e B CE L, A
5 & IAE hGL 4 i, 4 K 53 B I+ 8 (growth
differentiation factor 8, GDF8) 1] HE7E & 17 4 Jitd X} fi¢
PR IR 1 S I R R 7 D1 52 [ 1 7 A )y T
FEEBAEH, f5cA AT REVE N SR A il w1 Ik
HMIFFE & R A2 1Y) Activin A J# 33 F I hGL 41
ft % BH B R A i 2 (hyaluronan synthase 2, HAS2)
B IR RAE IZs W o R 14 7 A, O HLadfie ik 17 58
JRPR S 8 1 versican FYFRIN, NIMTGE IR A F ,
VAT IR HIAE Y, e )AL hGL 20 L Hh i) fA S 5
5 4 ILAE M hGL 4 ML AR BYRIAFT E2 (197
HELIEM T GDF-8 i) LLLL A M R/ 855 o 6 14 J5
AL HE PRI IR A PO HLIIAE Y, AR A
hGL 4ii ffg 5 72 UE B 1 7€ hGL 4t M A1 G 30 ¥ v 2
£ 6 I F 11 ( growth differentiation factor 11,
GDF11) %} StAR Ik i/ i ALKS B H T i
v 5 SMAD3 Firar %, Ui T hGL 41 g 76 A 5 52 )
FEFI ) S22 [T 2 2 1 1 v nT R PR AR
MG EUE Y] TGF-B S8 A [A] 1 5% 7 I8 5 45
vV 00 B ISR o A e S 8 o N T ek N
MR AR REAR M K B R b BA )iz R,
LT AN DPEL DI RE Y =G 2 e oh, BT
KIEIEA &4 25 F1-2 ( bone morphogenetic protein
2,BMP-2) il it b3 hGL 4l FSHR 1 E, /K
HY IR RAR I AR K IR BB AE T I 2K [ B M
19 £ [ ( steroidogenic acute regulatory protein, StAR)
FEIR TP 42 75 R A A 2K (luteinizing hormone , LH)
ZRFNEE KRR ( progesterone , P4 ) { F= 4 | A, b 45
N T EHIEA KA H H -9 (bone morphogenetic protein
9, BMP-9) 715 BI S [ st A B O I 2 B R0 B A
DIReT R EEMVEA . I, hGL 4i i vl i
FHT e o4t 25 100 I B S 2 AR b, SO 5 T
FHIZ AL 22 37, PMS #5ER H S=ZEHLHI S R 4y
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LS P A i AR B9 9 % A O 0 i 1 5 5
5T T ,
1.5 A2780 4Hf

A2780 £k IR T Lo B R OR 283697 Y BR
BB B 8 0 bR A b e ST i SRR
W BEA G AT 2500 b B RE AR I 1 i AE | I P
W[ . & PFZM 1( dihydrotanshinone T, DHT)
VERFHS i —FiAEYE AL &9, Wz R ik
S-S Nef2 3000 200 B 3% 7, 75 A0 MO T 1 20
HaH ROS R, FEAR L4 i FL 37 ( mitochondrial
membrane potential, MMP ) J{- 353G S A0 N 380, M T 2
PR O B e gg A T A U8 T O SR 2 b R 4R AR
A MHEZS: ( Thelenota ananas) T4y 85 ke ) =
i B (stichoposide C, STC) , EL.AG HU 4454 16 PE 155
2 L SO A5 i R 2 2 R R T AR P AT S e A
B AN A AKT / mTOR 15538 B4 S 1,
RAEYURAE R 5 4E 8 K40 % 245 ( nonsteroidal
antiinflammatory drugs, NSAIDs ) 18 B /) $it I 98 40
(1) 5 BB B A 5 T R B be HRE (A4 5] T
SRAGHUMPRE S DR AT 250, an& i 1A-1 fig
% S 3L HS S %) 40 L 7 P AR B B iR ) e e R
PR, TN B E A S DNA 51405 R ROS A i, 53
A2780 MR T A, A2780 4 i £ T B L
i eg A Hh R AE R 1 R S D R b A B4R |
UE 75 T A SE D RE , SO 5T A W] 3k
AN R ST PMS BAL, R FE 2 A A 0 B SRS
R BRAER
1.6 SKOV3 #ifz

SKOV3 #fi ity , BB 5E_E B M8 i 3 i i e RO
SYESEI A B B RE AR K MR S R
FEPS 3% 40 B X b 988 3R B I T (tumor  necrosis
factor, TNF ) F1 41 g 5 M 25 ¥ (6245 E W 25 2% DA
FIB B K %) Byfiif 32, SNALR 3@ af i 5 2k 58 1°
(ferroptosis ) A S SKOV3 UG 71 B 78 (222 M
G NN RN N R R N WL 2R
K2 RIRMPIATEY a— 11472 (a-Mangostin) 5
IR AR YT A2780  SKOV3 4H At AT L R AR 471
J3E, [ o DR AR5 R (] 17 200 P P 4, Sk 30 S Sl A Ak
MIRTFRICRDY . B A B S A AR
PR A5 AR ALY, BIRE S8 i ROS R 14
W E%IET SKOV3 AL 1, A5 40 M s e VE T, /T
VERIRTT U0 S i g 15 . B ik, SKOV3 4l fifg
H T 7E N SR o B B bR e O T A A

FH ORI mT 3 2 40 B R 1T PMIS BEAY ik /b
bR ST RESL
1.7 T4

AT UE IR AR 8 BT 4 T AN B
RN, BT A0 AE /N B L b 22 D REAAIS 14 d,
B N WL 0P Y0 K H 8 o, Hoaf v i R OB
(Inhibin-B,INH B) &R /B HE B &, P
IIREAE BT BCE Y S R D7 T 40 B A T O SRR
( premature ovarian failure , POF) ¥ AU NS, & BLER
LN B8 B i ELORL AR A T A
JiF i 1) 72 9 40 S ( hUCMSCs ) 477 4= 4 A1 006 A 45
A9 miR-21 A~ o8 i 40 B 1 (large tumor
suppressor gene 1, LATS1) , M1 ik 2 i 12 1k 19 41 &
Pt A AL BEAE 2 (lysyl oxidase-like 2, LOXL2) I Yes
KA H (yes-associated protein, YAP) | fx ZAE it 5
SURTORL I A6 R A 4 PRI, A A
o 28 J)RH 5GP T R o o S R A K A O
SRR ARAEH]

2 MRERNA

2.1 HMAARSE

KGN 4l 28 i 2 RS AT E 38 A R -6
(IL-6) T 1 41 il A 3% - 8 (IL-8) 1Y 5% S K 7, 5 3
ROS 7 A= FLSAE/IMATE Ak, T 24 4k T il 246 22 3 i fR
AL, 1A NG 7 R K - 19 T+ i, 75 skoK
ST AL B U] 25 5 5 O BE AR RE T L I Al
JH PN AR S 8 AT N 55 26 I 22 M (lipopolysaccharide
LPS) FIHHOE 5 , W 23 B SR Z R AR 4546 R g, A
75 5 A A R i, g ok B2 an i AR e
COV434 N\ UKL 4l ML 28 2 15 Toll # 3 4A (toll-like
receptors, TLR ) F- 44 B 43 1L-8, I 75 5 stk I
X R AR A 6 43 T B 3 ( pathogen-associated
molecular patterns, PAMPs ) 724 90 SO 7L A
) 00T 1 40 A% A nT A A 5% 43 W AL A1 B B o
TR AR R sl /0 B 5 483 475 0 2k 3 A6 97 5 5 1Y
PR AN T A A REDY S SN 8N B A A i
(hEPCs ) R 4% 2 0E 40 el PR 5~ FAS R R T2 PR - i K
-, FEAR BR £ P 4 P9 R ( endoplasmic reticulum,
ER) R Ry FH 40 i 7 5 ok Wk & 22t
SR T REFNZE 1, TR Y R AE | A U8 T A1 ER i
PRI SRy o ok U B A B 0 S P B R I 0 — b A A%
Tk,
2.2 MAEEEEAE

CUMH S ( hexokinase-2, HK2) /& miR-143-3p FlI
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miR-155-5p 1E JE WL ( FF) A7 2 /Y 28 AR A T 1
KGN 2T R e g 30 ' v %) B2 I, A e i o 2
Y BRI IA 2% = B R (adenosine triphosphate , ATP )
FEARD N T KON 4l -, S BN A F
MRE R N A A5 T IR R BAR Y, 57
K6 R0 T 7l s R B H,0, 5 509 KGN 41 g i
ROS Hl Ca® > 34 5 2 i A4 3% P, IF 34 I MMP Al
ATP FaORAEHE B, A9 A UM B8 1R, 45 R %
BHFEAE D 5 1 F AR 3 O 55 350K 200 1 0 200 e 184 5 75
TR SE R . ARG KB, CTGF 1y LA
XFHT GDF8 W5 511 SVOG 40 Mg s 5l A 4 il 7 FH
JH FSH Bl AR J& , E2 (44 R 43 0638 T, J5 76 b
F& FCS BB F=F P i A FSH Wl T cov434 i
K7 A A A, BT UE W T i A A R N SR 40 i R
COV434 FIHEA B TONIf & B . FSHR 254 #l il 57)
FRBI-8 7 X4 FSH % Hi 5, Jf % FSH 4 3 1Y
COV434 4 i {5 5 16 S M5 TGFB1 i it
TGFB1 HIZ AR 3 ] 2 e K 4 1l ( caspase )
PRI ) 2R MR T W TR A% W 3R 5 i (poly ( ADP-
ribose ) polymerase , PARPs ) 24 fft >k $£ 55 COV434 41
JLTE 3, DT S0 200 3
2.3 HREESAT

A6 DU R ( arachidonic acid , AA) T 38 3o g 28
20 AT A 43T RV B VR B W T R A B R L il
BB A AL BE T (total antioxidant capacity, T-AOC)
FiE B8 % ( malondialdehyde , MDA ) , ROS
HIEE BB T (07) 76 KGN i i b 19 7K -, T 45
KGN 20 il 19 43 20 026 i 4 2 g 1 75 5 A
T R AT E KGN 20 i v & 4470 484 5 1 2
HLE T B AR N, R R B FR ( thyroid
hormones , THs ) il 1 #1 i) Bax F£ [ £ A 1 Caspase-3
(2 BELR T4 538 %, R B PR FF PI3K/AKT 38 % 1Y)
W, SR SCELAE hGL 40 M B A R B A T
KL R H,0, ZEBE COV434 40 IERH T H,0,
] 3 5 ) S AR A 20 S TR 40 e A
T miR-23a W] 8 i 3 40 M R ) Ok B2
COVA34 21 i (4 34 58, 38 5 ¥ 17) FGD4 2835 K 5
CDCA42/PAK-1 {5538 [, 175 5 40 Bt 8 300453 | e &
I COVA34 A pPAT="*" . KGN Fi1 COV434 4
JLHP Y miR-29a axt SRR A0 T 401G 5 BHAE T 48
o JE I R . miR-99a ] LA 3E i #[A] IGF-1R 3K Ui
SIAFE IR COVA34 R 1=, miR-431 1] Ja 55
AKT {4k, #5153 FSH 35 511 COVA34 2l Jitg 344 58 1 &

(USSR SISNTTRIER Tk vk i R i
3 RESING
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