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[Abstract] Objective: To explore the potential mechanism of Xianglian Huazhuo prescription (XLHZ) in treating chronic

atrophic gastritis (CAG) by regulating cell cycle and inhibiting proliferation, using bioinformatics technology and animal
experiments. Methods: Differential expressed genes (DEGs) related to CAG were screened using GEO database and GEO2R tool.
Weighted gene co-expression network analysis (WGCNA) was employed to search for hub genes of CAG. These hub genes were
intersected with cell cycle proliferation based on GeneCards database. Eenrichment analysis of the intersecting genes was performed
to obtain signaling pathways and biological processes related to CAG. Protein protein interaction (PPI) analysis of genes was
conducted using the Protein Interaction Platform (STRING) database to search the super hub gene (hub 2.0) , and animal
experiments were conducted for further validation. Fourteen of 70 male Wistar rats were randomly selected as the normal group,
and the remaining 56 rats were prepared by the combined modeling method of "starvation disorder+N-methyl-N-nitro-N-
nitrosoguanidine (MNNG) + sodium salicylate". The successfully modeled rats were randomly divided into the model group,
XLHZ-H, XLHZ-M, and XLHZ-L groups (36, 18, 9 g-kg"', respectively) , and Morodan group (1.4 g-kg"). Each group was
given corresponding intervention for 60 days. Hematoxylin-eosin (HE) staining was used to observe the histopathological changes
of gastric mucosa in rats. The ultrastructure of gastric mucosal tissue cells was observed by transmission electron microscopy. The
relative expression levels of TGF-B,, Smad2 and Smad3 proteins, S/G,/M phase marker geminin and proliferation marker MCM2
were detected by Western blot in gastric mucosal tissue, and Spearman correlation analysis was performed. Results: A total of 15
hub 2.0 genes were identified, including TGF-p,, suggesting the involvement of the TGF- g, signaling pathway in the CAG
pathogenesis. Compared with the normal group, the expressions of TGF-B3,, Smad2, geminin and MCM2 proteins in the gastric
mucosa tissue of the model group were increased (P<0.05) , and the expression of Smad3 protein was decreased (P<0.05).
Compared with the model group, the expressions of TGF-B, and geminin in the gastric mucosa were decreased in the drug groups
(P<0.05). The XLHZ-M group, XLHZ-H group and Morodan group had significantly decreased protein expression of Smad2 and
MCM2 (P<0.05). The protein expression of Smad3 was significantly increased in XLHZ-M, XLHZ-H, and Morodan groups (P<
0.05). Spearman correlation analysis showed that Smad3 was negatively correlated with other indicators, and positively correlated
with other indicators (P<0.01). Conclusion: XLHZ may inhibit TGF-B,/Smads signaling pathway, regulate cell cycle, and inhibit
proliferation in the treatment of CAG.

[Keywords] Xianglian Huazhuo prescription; weighted gene co-expression network analysis (WGCNA) ; chronic atrophic
gastritis; proliferation; cell cycle
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R A% “Homo sapiens” , §ifi i 5 CAG #H
O B TR 3R 35 1 B 4R 15 31 “ GSE233973 7 B4 4 L %
BIEMLET 141 CAG(A G RZEEE R) 131 1F
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1.2 WGCNA i % CAG #% 0> 3 [ K 40 Jfd J&] 49 -3
B -CAG %0 HE K iy AR B (] R 5 8 (4.1.2
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(10 g, #it 5 201102) . T 5 (6 g, #it 5 20092901) .
A (6 g, Mt 5 20092101) 4 1 A5 (15 g, it &
200904) .1~ (6 g, 4t 5 201001) Kb AISL (10 g, it
+520082601) b FH AR (12 g, Htt*5 200904) | s 7 B
(9 g, fit %5 201001) . [ 4k #¢ & 5 (15 g, #it =
200901) 2 AE5E (15 g, 3tt5 200701) AR % (15 g, 4it
520112201) . =L # (2 g, #t 5 20010801) . 24 I
(12 g, 4it*5-2011068) JII % (9 g, 41t*5 20102701) . 4
15 (3 g, it 5 201102) FEHH &K (10 g, iL5 200704) |
HA (12 g, #1L%5200404) . Tt b B 25 K245 —
B ) = 5 v 25 s 2R AR e K B 3K, 6 25 9 12 i O
R 2K, 4 JF ROV, Ve 400 e B A6 24 o 4 vk B2 Oy
0.9.1.8.3.6 g-mL" 245 ¥ , il ¥ T -4 °C K46 & H .
JEE 55 FF W 4 AL (IS 54 1) 245 e 03 A BR A A, [ 245 1f
720090013, KLH% 1.84 g/16 AL, #HY T A 2541 4.5 ),
FHZE AR K #i R, TE ) B 5T vk B2 0.14 g-mL!
1) JEE 5 FHIR R W o

24 KA 5L B-WLBh & A (B-actin) FT 1K |
TGF-B, 14 . Smad2 T & . /)N Yo €0 1 2 17 2 1 2
(MCM2)$i AR R o %16 9 i (HRP) - 11 = H A
HRP- 1 £ Ho /I R4k ik 5 50 92 T JE ¥ (RIPA ) 34
fift W (2RI Servicebio 24 Al , L5 43 5l GB15001 .
GB111876. GBI1172, GBI111162, GB23303,
GB23301.G2002-100ML) ; Smad3 4T {& . & F & H
(geminin) $¢ 14 ( 35 | Affinity 2% &) , #t 5 2> % A
AF6362,DF7270) ; N- I J -N' - i & -N- . i 5& K
(MNNG, I i Aladdin 2~ A , it 5 M105583) ; /K 1%
PR Al (R T Ak TA BR A AL 445 20210302) 5
TR ZF - (HE) 4 3070 & (BRI DL R AE AR
AR F LS BA4025)

BX53 M @ i ( LA = W AER T )
H-7650 3% 5 HL 55 ( H A& H 37 A 7] ) ; RT-6100 %! fiff
B A R YN BT A A B 24 e 4y A BR A W\ ) ; D3024R
5 3R R R B O HLL K TR 24 B SE 3 A28 (b aT)
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Z W) ; SVE-2 A I 1 H UK A . SVT-2 AU 4% EjJ Hy Uk
10 . G9055-4 BRI 1A & £ . AIWBwell ™ 43 B 1 14
(7 Servicebio 2 A ) ; 6100 &I k2% Kk AL ( | i
Clinx A ).
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3.1 @B FRACR AR

3.0 SR 2 K 70 Hfd R
PE Wistar K R, AR 95 14 07 5 BE LA IR 14 HAE R 0 5
A, HA 56 AR A B4 T 4 CAG LR, 1%
Bk R Al ks 2d 2 e, 1 dE g,
DL P 2% K 2 4k 10 mL-kg' #E 5 , 180 mg- L’
MNNG %5 H 406 A Bk, B H ik, SRS
5 20 Ji R 24 A i Bl AL il IBCTE R 2H R AR 2 A 2 H
AbFE , HE Y o 00 00 5 766 1 g5 AR 00, 46 26 24 AL B
HE Y 0 % 30 18 25 B 5 A BRAR Z 45, Bt o /b, 8 &
R AR, PR R N Dy iR R R e T 2 H LR R
KE B A B K B LT ) 50 HLCAG K
BRL 4% 1 B ML 07 3R 1 7 38 43 OB R 4 A i Ak i
B R A B PR A L AR R A A A 5T
SEIR F AT R b KR AL T v 2 A
A 5 BT 36.18.9 g-kg ' VE MR, BE B FHAL T EE B S}
REW 1.4 g kg"HEH , IEHAH HAIHT 0.0l mL-g"
0.9% AN E S 8 H 13K, ESHEE 60 d.
3.1.2 FRARSE KERTRKESFEEALEK
24 h,3% % L Z 4 (45 mg-kg!) MBI 1 56 ORR B S
T IS, B K R LS, 1 UK A% b U £
22U <1 mm?®, P A B B R TP 5 T TR
o AL T 4% 2 B AR AT = R
FE i R AR E A8 N UE T UREE T, BT
WAE , J5 % A B -80 CCYKAR R A7 . LI K R &
HATTC A FAb A

3.2 KildE bR R gtk

320 KB — Mg 0L 785050 o 2 b WL 4% 45
R R A R B R R IR T B
10 51 N L - T

322 KEEFBORHEEAL K EALIEE 24 h
Jei B K W S B 2 0 A A, YAk
JE 4 wm 2245, #EAT HE G4 8 W% A, B
JE LMK s IR AR Y0 0.5% Eh R - 2 FE 4 1k 5 K
VEWE AL, BB SR PR BRI K,
B PR R

3.2.3 KR B 400 s A ARk K A
% 2 h 5, R 2% v T Uk, R T A, T R 2

WK B B AL T R BLYD B A R TR A R I TR
Bl XY fo, 7E O B R B R UL 2% 40 i R 1k 45 H OF
.
3.2.4 E AL (Western blot) #6120 21
TGF-B,.Smad2 .Smad3 . geminin . MCM2 % [ F ik /K
T UK BLUE RS W A S RIPA 24 i ik
B, 12 000 r-min B0 (B0 242 79.6 mm) |, L
E AR b Ut S TR A - 2R D A T R A L Tk
(SDS-PAGE) , #% filf g £F 4 % (NC) Bt [ %2 , 78 = i
T 8% K B 2 h, B R R Y — $T MCM2,
TGF-B,. Smad2 . geminin (1: 1 000) . § & B -actin
(1:2000), ¥ K12 FE 0 & 08 o V% B 1% 0 A R 114
ZHi(1:5000), KR E R 8O, LB ESL
3%, il ATWBwell™ 9 47 085 20 ¥, H AR 8 A1/
B-actin 119 JK £ {H L AE SRy A DU 48 A5 014 2 2 i 50 A7
4k
3.3 SiitsEdiE RJH SPSS 26.0 48 it o b i Ak
BRAA> B B0 45 3, Graphpad 8.0 8 AE &, 118 %
A M TE 25 0 A R FH xts 1 34 22 41 18] R HH B
K2 ANOVA K 5 77 15, 0 M bE 3R H e/ W 25 vk
22 575 (LSD) , B35 6 56 2R FH 3UMI K 36, P<0.05 1A
HESRAEHI %L, B2 HARIET (4.2.1 A )
7 Spearman i 34 43 31 £ il WIS 4 [ L P<0.05
INR 22 A Ge b0 . iR TR L B A SRR B
L
4 HR
4.1 EYIE R AR ah R
4.1.1 Bl SE R EIEAS (] GEO2R #F 17 4 48
J5t i (PP A LK GEO2R 43 #7 1) &5 4 4% B P,,,<0.05 HL
llog,FC|>1 2% {1 i#F 47 i 1% , ffi FH “GPL21185” - 15 i#f
TTHERBE 539 870 N AHEE 1 CAG 22 5 5 .
D, 3 5 L RSB o A L

fifi F DAVID %0 ¥5 & XF X 138 4~ % H i 17
KEGG 43 H7 Fl GO 43 1 J& ¥ i P<0.05 HE 47 i 3% , 1%
i KEGG & &g ot F2W M2 iGfbEH
B (MAPK) {5 5 18 3% 40 4 43 (CC) 5 53l %
TGF-B 5 7 8 I 55 164 115 5 % ; GO-/E W) i /2
(BP) F B9 Je KR 35 19 1E ) 815 45 743 AW
23 B GO-CC RV M A0 M A% 55 81 /4l i 21 455
GO-7r T HIfE(MF) £ 2 W KB 1454 % 11814 F
Tihe . L3 s R B A R
4.1.2  WGCNA Jifi e #% 00 3 PR 25 S I 5 400 i J& 30 -
RETHAH G AC B MBI B=30 B}, T RUE LG
FRECR I A5 0.8, 28 A 5] CSDN W 3 J5 £ H 28 5
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% B {8 16 (blog. csdn. net/nixiang_888/article/details/
114867613) , & & s /N B R 4 H oy 954>, 59
Y155 BE 9 20 000, 2 BRI 30 96 18 e/ 1 ]
MEDiss Thres % & 4 0.15 LA -4 I 5 25 A5 1 HAH LAY
BB B AR He G 0 5 L 15 31 6 A, ] UL %% |
B E CAG Z A Y AH A%, Horp MEgreen (o 51 2
5 CAG 1y f Al & M f5e /1 (7=-0.97, P=3x10") , itk
W& A 865 N AH OCHE A B H N GS>0.5 H MS>
0.8 1 5 KA CAG 1 5 A O hub 2[4, 75 5] 656 4~
1 A 2% hub 2 [Fl ; MEblack B 5 CAG B9 1E #H 2%
PE % 5 (r=0.88, P=3x10") , B e N & 4 6 250 4~ %
LB L Y GS>0.5 H.MS>0.8 4 5L K/ CAG IE
AH 2 hub JE L, 15 3 3 414 4 1 AH 26 hub 2 . ¥
WGCNA 15 2] 119 1F 171 AH 56 1 fe =5 A BB i) hub 2k A
YEh CAG %0 H R 5 440 i J) 30 - 348 i A O 56 IX) gk A7
Bz 445 51 86 1~ CAG-41 i J& 307 - 348 5l 27 0 3£ A .
LS8 5 R A

4.1.3 EHESPER ] DAVID £ XX
86 /1L X 4T KEGG 43t 1 GO 43 #r Jim 4 L P<0.05
HEAT 0 1, KEGG & 4 T 8 70 Mt 32 22 6 S % R 15k AL
P 3-38 B (PI3K) /25 H i B (Akt) 15 % 38 % 40 Jifg
JEVMI 538 5  TGF-B A5 5 38 I 55 156 415 5l % 5
GO-BP = 2L I i [H 32 3k 1 1E 0] 98 15 55 519 AW
20t GO-CC T E¥b KA M A% 55 73 A4l i 4 4
GO-MF F W K H 455 5% 101 M FHhae. Wb

B85 RSB A R
4.1.4 PPI M4 9 #4 2 J hub 2.0 AU BE 45 SR 4%
86 ™ [F] # i S: A STRING B #i i #4482 I 2%, 1% I
ZKALFE 83 T AN RN 1 469 453l . Bt Degree {H [ 7 HE
H T 15 A E 4 hub 2.0, TGF-B, HT4& i T hub 2.0 1
i, Smad3 7€ Degree fH 1 502 L, J5 2 7 T hub
2.0 X CAG K Bl TGF-B,/Smads {5 5 il % 4 11 ik
FT 80 S0 B0 UE o D3 5 R R b et
4.2 Yl
4.2.1  FFE AL X CAG KBl — % B 19 5
TE 5 21 KBRS IR S R, BR A 52, sh VR e,
B R R R TR CHEE ROK B
PR o B2 R RUORS M 22 BE S b R T G
R KA BT R B R B R B IR L OK &
HEE R 25 4 2 LR MRS IR LB R VIR
K CHEAE Ko iE A RS 3 A AS TR R B s, Hh i
A et i ) R 2 O B N P R
4.2.2  FEALI T X CAG K §UE b M5 #2428 1k
HE Yt 235 Wom , 16 & 41 3 B AR (4 HE 31 7 1) 4%
FF L, JCRRARZE AR K | FE I R AR PR R B A 4
B A R AR HE S ZE AL R AR D EB 4 AR Rz 4
J S B BE A AT DL 2008 P S E A IR . SRR
P A, A 7% Ak b g5 e A R EE B A A R AR
HEZ 154 A TR A B2 0 0 A L /0 o 1 P AR S 240
e EE I N2 ANl w1 i ERN TN S O

TE:AIE R BRI C-E. A AL M 5 IR o s 4 FLBE B AR (1K 2 B 3 )

1 FENWRAWNCAGKEBEFEALRELZHSHEM (HE, x200)

Fig. 1 Effect of Xianglian Huazhuo prescription on histopathological morphology of gastric mucosa in CAG rats (HE, x200)

4.2.3  FiEALIh 5 X CAG K B H Zh 15 40 it #E 1o 2%
P S B R, IE W 2E AN R PN AT LR Rk
T, Z R E SRR TR S BN, HE 5 8 5,
5, RELTET P BT I TG b Ak 5 S TR 2 4 A% 4
Jb T PN R AR i, BB R 2D 5 R SRR O A
T 24, P9 T I R R R R A A ek 2D, P I R
sk, 20 S5 AR A FA B, B A U 5 4 20 45 A o AR B
I AR Y L 3G, T 4 SRR S B T Y, 2 A A
P IE 25 W AcE R > . LR 2,

4.2.4 FiEAAMT X CAG KR E B4 21 TGF-8,/
Smads {5 51 A S H £ I AU Western blot
RN, 5IEWA R AL KR E R AR
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1 TGF-B,. Smad2 & [ & i5 B & T+ & (P<0.05) ,
Smad3 & [ ik K F B 2 T B (P<0.05) ; 5 A4
LA, 45 2 41 B 41 21 TGF-B, %A K F W] &
FEAIR (P<0.05) , 7 3% Ak il )y v v 790 o 20 0 EE 30
41 Smad2 .Smad3 & [1 & ik /K F B i T (P<0.05) ;
SR PR L ER A ALy TP R i 4l TGF-B, 8
F KK P B B FEAR (P<0.05) , & % Ak ik 7 o | 7
4] Smad2 ik KF B B FEAR(P<0.05) . WLEE 1.
Pl 3 0348 o i BRS Jon
425 FFEALM T X CAG K B E B2 41 40 i 4
9 K 34 58 bk AR ) geminin Al MCM2 2K 4 345 35 (958 1R
Western blot 2% 5 7~ , 5 1 % 21 b &, BT 4] K
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A B C D E
T AR TR SRR s T SRR 2 1l
El2 FELBRFTICAGKREFMRMMBRENHIRI (5 HH, %20 000)
Fig.2 Effect of Xianglian Huazhuo prescription on ultrastructure of gastric mucosa cells in CAG rats (TEM, x20 000)

x1 FEMABRTX CAG KRB # K A A & TGF-B,. Smad2, 12 geminin 3 ik K B i F B (P<0.05) .
Smad3 EHRIEH M (X+s,n=3) [z] 3 }ﬂigﬁﬂ_}ﬁﬁﬁﬁfﬂﬂﬁfﬂq
Table 1 Effect of Xianglian Huazhuo prescription on expression

of TGF-B,, Smad2 and Smad3 in gastric mucosa of CAG rats

W2,

2 BEAEAWNCAGARBEHEHALF geminin MCM2EH

(x+s,n=3) RiEKFERHENE (x+5,n=3)
- Table 2 Effect of Xianglian Huazhuo prescription on expression
e .
w3 Fiilbere TGF-B, Smad?2 Smad3 o o )
/g kg /B-actin /B-actin /B-actin level of geminin and MCM2 protein in gastric mucosa of CAG rats
ER 4l 0.12£0.05  0.51£0.04  0.89+0.24 (xks,n=3)
LT 2] 0.86+0.12"  1.42+0.09"  0.25+0.14" 20 5 Fft/g-kg! geminin/B-actin MCM2/B-actin
i Al Jy 9 0.72+0.07°  1.36+0.07"  0.43%0.15 IEH4H 0.31+0.05 0.24+0.09
%) 41 7Y 2] 1.13+0.15" 1.25+0.19"
LM 18 036+0.0377 09260037 0.7420.18” A A O B 4L 9 0.980.07*  1.05+0.25”
rhl e 2 :
B i Ak ih Jy v R R AL 18 0.56+0.03>>  0.57+0.19”
FiEfemhdr 36 0.52+0.05  0.84+0.04>%  0.62+0.21%
2 B Ay A 36 0.68+0.02>>  0.59+0.19”
e 7| 5 2H
8 59§41 14 0632008 1172003 0594013 B FHA 1.4 0.84+0.03” 0.69+0.17%
¥ 5 E# 4 ;D . A 4 5 2) L5
S IEE Y4V P<0.05; SRR L P P<0.05; HERY P 4.2.6 & ¥ AL 95 % CAG K B TGF- -B,. Smad2.

2H L # P P<0.05(F% 2 []))

Torp, [ — — —— 13 1Da

Smad2 "™ NN Wy TS == = 55 kDa

smad; WD S G G S o— ¢ D2

geminin S SEEED SR S— — - 04 kDa

MCM2 "= SN W) sw swewn s 130 kDa
B-actin  CHEED CHED GEED GEED GHED GEND

A B ¢ D E F
B3 HHEBFEEALH TGF-B,.Smad2,Smad3. geminin,MCM2
EBARIERIK

Fig. 3

42 kDa

Electrophoretic of TGF-B,, Smad2, Smad3, geminin,
MCM2 protein expression in gastric mucosal tissue of rats in each

group

Bl E 2 K 2H 41 P geminin . MCM2 5 1 55 15 W & 7

Smad3 . geminin, MCM2 & ik /K F #1 5& P 43 #r
Spearman A &Pk R B R, 45 41 Smad3 5 A X
#ik# 5 TGF-B,.Smad2 . geminin \MCM?2 ¥ &£ 11 #f
*(P<0.01), TGF-B,.Smad2 . geminin ., MCM2 2 [f]
B R X R IR 1 38 2 E AH 56 (P<0.01) , TGF-B, #il
geminin 5 1F A1 3¢ , H 1F A1 5 1 & 5% (»=0.94, P<
0.01) ,MCM2 5 Smad3 2 1 A 3¢, H i A 56 14 fi 530
(r=-0.94,P<0.01). UL 5% i RRBHINAL R
5 itig
CAG 7 ' [H JRR 2R 358 20% , A & A B 9 A X
G CAG T )@ T B« BSOS L,
B TR RO R LR IR IR i FH N AMIR IR IR YT
CAGYTH B E" . MAANZKEARY , EEEHE
bR, FEOR A AR S T RS TR AE M
MR N2 TS CAG MR HLITAE , [ B8 R I 2241 5t B 4%

1 (P<0.05) ; 5B ZH L, & 25 W 4 & I 41 41 LT 0w B A Ak A BE VR U A R AR B T IR T
 geminin 3k U] B AR (P<0.05) , 7 3% Ak b J5 v CAG.

o AR R L AN EE PR MCM2 2R 1 3 IR K B R CAG M &A= K i 5 8 % 15 40 it 184 - 8 12 2k
K (P<0.05) ; 5 PR LU #, B 3% A3k J7 v R U AE DG o 2N M 30O 40 B A 0 Bl i A R
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LA ) 4 A0 A A K Loy SR A, AN ) 4 Y 2R
L AT fE 5 040 M 1 -0 T 2R A 52 CAG 4 i Y
AR RS, 2R 51 & R R A 4505 F A E BB .
P, TR ABIESE CAG H 40 i JE 30 1 25 Ak B HL 45 L
il L %k T4 7 B 1 e BIL R B SRR R R T R
mEEA EEE X

A58 F GeneCard %4 A 7 16 4H i J&1 191 i1
BB AR OC FL PR, {8 T GEO B 4 5 %6 CAG AH 6 2%
S AL WGCONA B i 42 0 FE PR 5 48 i J&] 30
BB R OC R R 3 4 S5 64T 4 4 B, KEGG 43 B
F W CAG- 20 Jf Ja) 109 - 15 5 A2 0 I W K
MAPK  Zil it J& 0] . TGF-B 45 156 {5 5l i . 12
PPI 43 # J5 3 #4¢ B8 Degree {H #F — 4 0 ik 75 %) 0 45
TGF-B, itk MYC . % A K K+ % 1A (EGFR) .B
4 B ik (988 -2(Bel-2) \B-i% ¥ 4 1 (CTNNBI1) | L&
WO B O L I (KRAS) | BE K & [ B -3
(Caspase-3) A% 5% 5 K+ (NF) -«B1 | il %2 R I8 i 52
A& (ERBB2) .6k %5 5 1 7 1la(HIF1A) E 57 (&7
1% %, R 7K 11 {8 Bl (SRC) L Janus 3l 2 (JAK2) (5 5
B S S RE SRS N T L(STATL) (40 M 26 [ 20 1 44
(CD44) M8 ¥ & (e R I Y 2(EZH2) tE N 1Y
1S4, 4k Smad3 FE K 1) Degree {H tH 5 F A1 47
o 456 H B9 A % ALk 5 BT DL3E o TGF-B 1R
538 T Ui Y PI3K/Akt #1 EGFR/MAPK/H Jifg 41~
AR O (ERKO) {5 5 38 18 & 45 400 1) 240 Bf 3 5 %
SR ol AR R A A T A VR D e R R B IR
g HHLPR 17 AR YR OE A 0050 E A AL ik o
CAG X [\ TGF-B,/Smads il 4% 5 411 Jitd J&] 1] F1 384 7 ()
SR, DL A2 0 i R I i AR T Ay 1 ST Y B e
S Ak RS 56 AR B

TGF-B, % 1 /& TGF-BH & 5 W B il 2 — , [ i
i MG FE , AE CAG KR SR A8 1o B v R #5744tk
ER 76 CAG Th 2 B B BB h ¥ A fE i Rk
H bt % CAG % 9 % 1k 9 o A& b 38 3k o e
Smad2 # 1 Al Smad3 # [ J& TGF-8, & 1 1Y F i &
F1,% TGF-B, % 14 . TGF-B, & 15 TGF-8 1 &
ZAK(TGF-BR 1 ) FIl TGF-B Il % & (TGF-BR Il )4
A WS U Smad2/3 B [, VA 45 40 R B L A LU
T2 A Y 2f e A2 Smad2 25 11 R Smad3
PS5 R b BE AR, SR T Smad2 8 [ i) 2 2 Ui
b Smad3 F 12 T 2 2 5 B, X aft i il T
Smad2 #E [ Fl Smad3 & [ 7€ U fig 1 3K 35 by 2
S0, Smad3 & [ 2 35 R LL I 40 8 g 5 K
TGF-B, 5 1A 35 4622 1 Smad2 K 11 19 % 34 1 i
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I {2 TGF-B15 38 % I 40 it 1 5 >

FE CAG 11 & 995 BIL ) v 200 Jt J) 309 5 il 4 3ok g
W — A EE MW . MCM2/E N Mem ZK 5 14
— O, A B bR A TP B 2R R
DL o MCM2 S8 88 697 I b e A A |, S AU 2R 45
H R AT S, B MCM2 & R Gk, 2l B i R A AT
W45 55, TGF-g, o] LAl d fH 1 MCM2 4% Mcems
R BB A R BELIBE G, 391 (1) 381 1F R | 1 Smad3
B it 2 1T LA ] TGF-B, XF MCM2/7 59 31 112 []
if TGF-B.Smad2 . Smad3 . MCM ] Jy 41 il & #5115 5
P AR 43, 5 A B B AR OG , D 3 5
R B Jin 4 sk

A 25y FA M 245y Ty 4 B, G, S(DNA
G HUH) (G, M A 2253 2418]) , G,/M 1 72 1 58 1) =
BLEF BT, geminin & — Fh H G DNA & il 4 il 2
A8 A% 8 1, AUAE A T4 i FE I 1 S/G/M I, J2& S/
G,/M W 09 b i, 38 ot 5 2 R & - Cdt 1A B
YEFH JFBH 1 MCM2-7 %5 17 AT R i 48 39 4% 2 it |-
o B o A b, K UK O 5 40 i A 3 BE S M A
S, BT 4N B S R R SRS geminin A
MCM2 (1 4145 7T LA S 38 50 1 b o 0 . L 1 58
H RSCRRS nkA Rk

A BF 5¥ % B CAG K B &b i TGF-8,.
Smad2 . geminin A1 MCM2 i) 5 H & & B 2 & T 15 %
4, Smad3 EAFEHBMFIER4, £ CAGH
BB 41 21 8 B s BR, K 2 4 F SIG/M
Spearman AH 5 P4 4 M1 2% B Smad3 FlH 42 #5439 &2
R G, FLAx 48 b 2 () 33 22 0E A OG5 BEAE RO —
. Smad3 FI MCM2 [ HH 1 R ECN -0.94, TGF-B,
FIMCM2 B #H 5 PE R ECH 0.78, Smad3 X} MCM2 1
“LR T H SR T TGE-B, % MCM2 By “ Il "1E L 5
REAE W SEARAT o A 3% Ak b J5 ml LU of 9 ) TGF-8,/
Smads 15 5 38 % I8 2 41 Jf J& 30, 400 ) 1 5 ol B R

i b prid AR E S AR B AR LB
TGF-B,/Smads il 1 & CAG W FE IR Y7 5 538 i, It
MEAGEBRKR, # — PR T &% o xf
TGF-B,/Smads 8 # F1 3 58 b5 & %) MCM2 #l S/G,/M
W5 &) geminin 52, B T CAG H 26 I 41 21
KRZAT S/IG/M M, 8K I KK FE TGF-B,/Smads i
T geminin A MCM2 Y JEFEAE ] o J5 &2l I R 41
it S5 56 R Bl 5 6 %o 440 i A AT LA ) R U
R GT 0 A i 2% 1k TGF-B,/Smads i #% %f T geminin
I MCM2 1 5% M K 4 3% Ak 3 O J2 75 A] DL e
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