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Xf B RAE (NPC) 4 EE B R 22052 . ik PROMNER SR E & S 1 52 40 (NP69 ) I NPC Zifi (5-8F .6-10B
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B YU X6 B4 (sh-NC 41) (B{I% AGR2 41 (sh-AGR2 41) . F#fik AGR2 + TCF-B 1= 558 % 387 77 SRI-011381 4 (sh-
AGR2 +SRI-011381 41) , qRT-PCR %75 [ i Ef ik ( Western blot) Il 5 4521 AGR2 (19351 ; CCK8 FI 55 [ TE A& ) 222 41
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The effect of AGR2 on the migration and invasion of nasopharyngeal
carcinoma cells by regulating the TGF-B/SMAD signaling pathway

JIN Hui, HUANG Wenxia, WANG Zhen, WU Longjun, LIANG Gengtian
( Department of Otolaryngology, Wuhan Third Hospital , Wuhan 430060, China)

Abstract: Objective To investigate the effect of anterior gradient 2 (AGR2) on the migration and invasion of
nasopharyngeal carcinoma (NPC) cells by regulating the transforming growth factor-B ( TGF-B)/SMAD signaling pathway.
Methods Human normal nasopharyngeal epithelial cells (NP69) and NPC cells (5 — 8F, 6 — 10B, CNE-1) were
cultured in vitro, and real-time fluorescence quantitative polymerase chain reaction ( qRT-PCR) was used to detect the
expression of AGR2 mRNA in the cells. The 5 — 8F cells were randomly assigned into control group, sh-NC group, sh-
AGR2 group, and sh-AGR2 + SRI-011381 group (sh-AGR2 + TGF-B signaling pathway activator SRI-011381). qRT-PCR
and Western blot were applied to detect the transfection efficiency of AGR2. Cell proliferation was measured by CCK8 assay
and colony formation assay. Cell migration was measured by scratch test. Transwell assay was used to measure cell
invasion. Cell apoptosis was determined by flow cytometry. The protein expressions of PCNA, MMP-2, MMP-9, TGF-B1
and p-SMAD2/SMAD?2 were detected by Western blot. Results  Compared with NP69 cells, the AGR2 mRNA expression
was elevated in NPC cells. Compared with the control group or sh-NC group, the OD450, clone number, scratch healing
rate, invasion number, expression levels of PCNA, MMP-2, MMP-9, TGF-B1, and p-SMAD2/SMAD2 in the sh-AGR2
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group decreased, and the apoptosis rate was increased (P <0.05). Compared with the sh-AGR2 group, the 0D450, clone
number, scratch healing rate, invasion number, expression levels of PCNA, MMP-2, MMP-9, TGF-B1, and p-SMAD2/
SMAD2 in the sh-AGR2 + SRI-011381 group increased, and the apoptosis rate was decreased (P <0.05). Conclusion

The expression level of AGR2 is elevated in NPC cells, which in turn promotes the proliferation, migration and invasion

abilities of NPC cells and inhibits cell apoptosis. This may be achieved by regulating the TGF-B/SMAD signaling pathway.

Keywords ;: Nasopharyngeal carcinoma; Anterior gradient 2; Transforming growth factor-B/SMAD signaling pathway ;
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£ M JEE (nasopharyngeal carcinoma, NPC) J&—Fifi
AL TR T S AR AL - R ) R R R AR TR
B , LA T R O3 A AL, IX PR RE 1Y & AR AN
ICEIFREEP AN, i 238 15 R 5 NPC
AT 7 ST AR SR 1 AR L 5 @Tﬁﬁiﬁ
AI7 TR BRI B IR T BB T
R%ﬁ%ﬁ*ﬁ%Ti%ﬁ%ﬁ,@J%'%BE&EE?HJ
ARSI T R W A R, AT
T %S 5RRRE R R FHLH, U SR AE
XFFRER NPC IR Y7 SR Mg A Oy 2, Fiidh Ed H 2
(anterior gradient 2, AGR2) J&—Fh T EAE A\ &7 40
J R R N B R B B AR L, 175 A SRR )
ZH B, T8 240 A A G ot A A A RO T A 2 Y
WeRgh R AR . A BESCUE], AGR2 7
NPC thFti, SARBUG AL o W, AGR2 Fufk
fEH: K K F--B1 ( transforming growth factor-gl, TGF-
B1) ZIAI 4776 IF B3R (R i A s 7 . (e
AGR2 5 TGF-B1 1 NPC Hr it AH H.AE I 07 X i A TH
. TGF-B1 i TCF-B ZE IR I — bt , 75 [ g if g vp
AT EAE I AR A SRR, TOF-B1 Y &4
KSR RN RS o AN, 55
% 2 7F M (drosophila mothers against decapentaplegic
protein, SMAD) j& TGF-B {5 5 HIKZ . LEH . F
HECAIE, TEMZL sy b & B 8 4> SMAD ZJ% il
5, o SMAD2 6] A G TGF-B 553 i A
EAWIFEUESE, M) TCF-B/SMAD {5 518 I 130
A NPC AT R L I, A
WF5E LA NPC 40 it 5-8F N WFFE X &, B e 4K +F
AGR2 fE7538 11 44 TGF-B/SMAD {553 % % NPC
20 B 1 T R AR 2 A S

1 MRS H%

1.1 FEEH 5

NIE & B0 [ Bz 40 g (NP69 ) Fil NPC 41 g
(5-8F .6-10B . CNE-1) It§ (4 25 [/ ATCC; SRI-011381
(CAS:1629138-41-5) Il H 3 [E MCE 2\ w] ; R H 1

535 :T1300) & RNA $2HGAH U"(m%’ R1200) .
Wik SR & (5345 : T2240) (PCR 43070 & (9%
5:PC1320) 1 A3 b 50 &R 3 E R A BR 2 w] ; SDS-
PAGE Bt #5107 & (525 : CW0022 ) \ECL i i
RICH (5245 : CW0049 ) Wy [ VLI 5y i 22 A4 W )
HA PR w5 ik PCNA (4% 5. AF0239 ) | MMP-2

5. AF5330) . MMP-9 ( 4% 5. AF5228 ) . GAPDH

525 AF7021) I B VLI R R E Y s DA BR A
F]; AGR2 ( £2 5. 13062) ) H 35 [E Cell Signaling
Technology 7% ®]; TGF-B1 ( 58 5. ab215715) | p-
SMAD2 (454 ; ab280888 ) . SMAD2 ( 152 : ab40855 )
Sl =i f (5% 5 2 ab205718) w1l FHT B (525
ab205719) —Hi W H J [5 Abcam 23 ] 5 {5 4= ¥ i
Pl (B5 . IXT73) W H H A BOAR 07 28 W) 5 i U2
M4 (5 : MACSQuant Tyto ) 4 [ 7% = Miltenyi Bio-
tec NH] o
1.2 Jrik
1.2.1 @mfa3Ed  NP69 5-8F 6-10B . CNE-1 4 Jifl
fHFHAL IR R Eagle $557 5L (DMEM ) 5% 42 8% 37 J 85
FEMMHA 80% ~90% , HR 4 5L 55 BLoK 17 1%
I RAE . AR R R A A TS 5
1.2.2  qRT-PCR | & %0 i, AGR2 %9 & ik #Z BH AL
RNA 42 il 70 & 1 B 5, 32 It NP69 \ 5-8F . 6-10B
CNE-1 4}l RNA, Ff- 7 RNA A2l Sk Br . Pl
#E5k cDNA T PCR ¢, fei , R 27 ik
PEL AGR2 [3REKF. 51PN WK 1,

#&1 qRT-PCR 54)575

A U (5'3) T3 (5'3")
ACR2 GTCAGCATTCTTGCTC- GGGTCGAGAGTC-
CTTG CTTTGTGTC
ACATCGCTCAGACAC- TGTAGTTGAGGT-
GAPDH CATG CAATGAAGGG
1.2.3 @it g A ol ¥ 5-8F 4 e FEHL o k%)

1820 (Control 41) (YL BHPEXT IR (sh-NC 41) Rk
AGR2 41 (sh-AGR2 41) i fik AGR2 + TGF-B {5 i
BT %) SRI-011381 41 (sh-AGR2 + SRI-011381 41) .
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HH Control 41 %7 #14% 3%, sh-NC 41 %5 ¢ sh-NC, sh-
AGR2 41 % Y sh-AGR2, sh-AGR2 + SRI-011381 4 %%
e sh-AGR2 J5 i 10 wmol/L SRI-011381 $4i% TGF-
B 5 Samps " o FRA 1.2.2 H qRT-PCR S2HAG
F LA H AGR2 mRNA [R5RIK /K-,
1.2.4  CCK8 Fo g, &% ax, 5 3o | € & 20 2m fieL 64 3%
7 (DCCKS: #% 5-8F 4fi Jiid 4 Fh 78 96 fLAk h, 7E
37 CHI 5% 1) CO, WRBEEM B A b 5.
CCK8 a5 &l . AL Jm A CCK8 %% (10 pL),
WEEIFE 2 h, £ 2 D REEFAR AT 450 nm LbI i AF
LA E(H (OD450) . Q3ERETE S8 5 - K 5-8F 24
MudEAhTEe fLtk B R AR G 7%, WIR W] I e b s,
[ VR [, 45 R SR e 0 4T R e A I S B
1.2.5 XRSEHNESmminey it $ 5-8F 41
MIERILE 6 FLAR H, A 58 b5 29 90% , T
WA Sk A1 20 L, k225 5% 24 h, X O 1 24 h A i
R TR R AR
1.2.6 Transwell =30 & &-2Atm e eg4ix2 & KL
EHBIR A F TS JCMLYE ) DMEM #5573, #44)
JIA Transwell |2, 555256 B, A 5-8F 4ff ffd &
W, H R 20 A M 1) DMEM 58 42 B 7 5L i
KRR R 24 h (0 FH TR0V A 11 T 2, 9 45 A
S E TR 22
1.2.7 AN son g &mmieey B FS5-8F
BRI AE 6 FLARIE TR . (T T A M g T R
D, FEAE G A LS b 2 A 0 A O TR
1.2.8 Western blot M| & &40 48 it P & & 89 & &
TELH M R AT B 240, S AR S 1, i
TTE AR o R e SL i RN 5 NI e e
BERCHUK B SR, 5% 2 PVDF i, F 34
WEMRI A 2 h, 74 CF 58 2P iRm g k.
WH, Z—HiEE 1.5 h, ffi /] ECL MGG T
B, G E IR
1.3 Site#ohr

K SPSS 26. 0 # A 7 5dm S 1153 A, 45
Pho s FoR. RAPRER I 20 i ZH 0,
IR SNK-q gt — L P LR . P <0.05 A2
S ARG L

2 H#R
2.1 AGR2 7 NPC 40/t 2k

55 NP69 4 i # L., 5-8F ,6-10B ,CNE-1 4 ifg rfr
AGR2 mRNA ik FH (g = 14.999 1. 793 .5. 869,

P ] <0.05), H AGR2 mRNA 7£ 5-8F 4 Jitg 25 1k,
ol R 5-8F AR TR . AR 2,

%2 AGR2 mRNA 7ZEARFANEPINERIKR  (n=6,%£5)

T AGR2 mRNA

NP69 1.02 +0.11

5-8F 1.94+0.19"

6-10B 1.43+0.15"

CNE-1 1.38+0.14"

F 38.102

P 0.001

.5 NP69 4fiffitH L, * P <0.05,

2.2 AGR2 pyfEuih %

sh-AGR2 415 Control 4 5%, sh-NC 414 I, 40 jitd
F1 AGR2 mRNA K & H # i5 3 20> ( Control ; ¢ =
17.426 .14. 923, P ¥ < 0. 05; sh-NC: ¢ = 16. 440,
14.380,P ¥ <0.05) ; sh-AGR2 + SRI-011381 41 5
sh-AGR2 414, 41 i AGR2 mRNA K 7 [ %35
IKETE B AL (¢ =0.329.,0.543,P #4 >0.05) ,
W23 1,

F3 KU AGR2 WERE (n=6,x%s)
4151 AGR2 mRNA AGR2 &
Control 41 1.00 0. 10 1.11 £0.11
sh-NC 24 0.97 +0.09 1.09 £0.12
sh-AGR2 21 0.47 £0.04 ** 0.56 £0.06 **
sh-AGR2 + SRI-011381 4 0.46 +0.05 0.54 £0.05
F 97.622 74.331
P 0.001 0.001
{5 Control 41X, * P <0.05; 5 sh-NC ZiAfIk,*P <0.05,
Control £ (X HB41) ;sh-NC 21 (4% YeFAPEXT R4 ) 5sh-AGR2 41 ( #I%

AGR2 1) ;sh-AGR2 + SRI-011381 41 ( &% AGR2 + TGF-B {52}
H3E 3 SRI011381 41) . T,

acre D D s s

caroH D D SR S

Control 8 sh-NC 42 sh-AG  sh-AGR2+
R2 4 SRI-011381 A

B 1 Western blot /l5E AGR2 315

2.3 AGR2 X2t fu s 58 iy 5% Ml

sh-AGR2 #H 5 Control 245§ sh-NC ZHAH Lt , 40 /i
At OD450 | 55 %02 ( Control ; g = 15.396 ,14. 038,
P ¥ <0.05;sh-NC:q = 16. 186, 15. 111, P ¥ <
0.05) ; sh-AGR2 + SRI-011381 £ '5 sh-AGR2 41 i
LL, 4 i) OD450 | s fE %3 £ (¢ = 8. 685 8. 080,
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P ¥1<0.05), WLk4. 82,
2.4 AGR2 XJ 4 LT 7% ) R0

55 Control ZH 5%, sh-NC ZH#H I, sh-AGR2 ZH 4H Jif
A RIR A A 2R F# IS ( Control : ¢ = 17. 026, P < 0. 05;
sh-NC.q =15.925,P <0.05) ; 5 sh-AGR2 4t I,
sh-AGR2 + SRI-011381 21 41l fitd fr) il JiE 1 A 3 T+ &5
(¢g=7.713,P<0.05), WFE5.K3,
2.5  AGR2 X4 = 22 (152 1

55 Control ZH 8%, sh-NC ZH#H I, sh-AGR2 ZH 4H Jif
AR 284 ( Control : ¢ =17. 900, P <0. 05 ;sh-NC.;

q=17.079,P <0.05) ; 5 sh-AGR2 A1t ,sh-AGR2 +
SRI-011381 40 1Y 1 2 BTt (¢ = 9. 982, P <
0.05), W6 K4,
2.6 AGR2 X4 I8 T- i 5%

sh-AGR2 #H 5 Control ZH5X sh-NC ZHAH LV, 40 )i
BRI T-%T 5 ( Control : ¢ =40. 630, P <0. 05 ;5h-NC ;
q=40.611,P <0.05) ;sh-AGR2 + SRI-011381 415
sh-AGR2 2 #H Lt , 4H it 1 8 1= % N K& (¢ = 20. 723,
P<0.05), WE7.K5,

F4 KU AGR2 X AR (n=6,x £5) x5 KU AGR2 MU  (n=6,x£5)
5 0D450 FERER(A) 205 RIREAER(%)

Control ZH 0.69 £0.07 81.25 +7.98 Control 2 64.53 £5.45
sh-NC 4{ 0.71 £0.08 84.06 +7.46 sh-NC 4 62.34 £6.00
sh-AGR2 4| 0.30 £0.05 ** 44.47 +4.45"* sh-AGR2 4| 30.67 +3.34**
sh-AGR2 + SRI-011381 24 0.52 £0.04% 65.64 £5.06° sh-AGR2 + SRI-011381 2 46.01 +4.25%
F 56.364 48. 066 F 63.195
P 0.001 0.001 P 0.001

7+ 5 Control M, * P <0.05; 5 sh-NC ML, *P <0.05; 5
sh-AGR2 4l A, 2 P <0.05,

sh-NC &

B2 SRR A I R 5 2 A i 3

Control 42

Control 2 sh-AGR2+SRI-011381 4

sh-NC 4

¥+ 5 Control 414, * P <0.05; 15 sh-NC 20 #H{}t,*P <0.05; 5

sh-AGR2 4L, 2 P <0.05,

sh-AGR2 4 sh-AGR2+SRI-011381 &

(S5 x1)

sh-AGR2 4

B3 KRS E A AR IR ( x100)
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B, 55 AGR2 JH I IR4% TGF-B/SMAD {553 X 57 WA i 24 JELLE B AR 2 0 32 i Fol

F6 KU AGR2 XAMMIREZENHM  (n=6,x%5) RT A AGR2 XWHMIFHT-IIZM  (n=6,x+s)

2151 REE(AN) 20 51 T (%)

Control Zf 70.29 £5.05 Control 2 2.50 +0.22

sh-NC £ 68.67 +5.57 sh-NC 4 2.52 £0.25

sh-AGR2 21 35.00 +3.10 ** sh-AGR2 2 44.36 +4.47**

sh-AGR2 + SRI-011381 4| 54.68 £5.21% sh-AGR2 + SRI-011381 4 23.01 +2.32%

F 68.789 F 376.787

P 0.001 P 0.001

1 : 15 Control 414 L, * P <0.05;5 sh-NC 414 L, P <0.05;
5 sh-AGR2 #i#HIt, 2 P <0.05,

10° [ 10¢

10° 10°

gz 10?
o o
1001

10°  10' 10?2 10° 10* 10°  10' 102 10° 10*
Annexin V-FITC Annexin V-FITC
Control 42 sh-NC 4

10 10
10 10
[
2 | e
10 ﬁ‘ g 10 ;L‘.:u:'

T 5 Control 41HI 1L, * P <0.05; 5 sh-NC 414 It.,* P <0.05;
5 sh-AGR2 2,2 P <0.05,

10' i 10' A 4
‘
100 10°

10° 10 100 10° 10 10° 10 10?2 10° 10°
Annexin V-FITC Annexin V-FITC
sh-AGR2 4/ sh-AGR2+SRI-011381 4

5 A A5 2 A0 P U

2.7 AGR2 X4 i o 55 58 4 i A 5 ( proliferating
cell nuclear antigen, PCNA) | %t i 4 J& 2 [ i ( matrix
metallopeptidase, MMP ) -2 . MMP-9 | TGF-B1 . # iz 1k
SMAD K% i i 2/SMAD Zji% i, b1 2 ( phosphory-
lated SMAD family member 2/SMAD family member
2, p-SMAD2/SMAD2 ) 2B [ 35 ik 1 550

55 Control 2H 5 sh-NC ZH #H L., sh-AGR2 2H 41 fify
Ht PCNA ,MMP-2 ,MMP-9 | TGF-B1 , p-SMAD2/SMAD2

Zeik ik /b (Control: ¢ = 14. 694 | 14. 845 14. 011,
13.743 15. 356, P 4 < 0. 05; sh-NC: ¢ = 14. 910,
14.455 13.461 13.431 .14.411;sh-NC. P # <0.05) ;
5 sh-AGR2 41 #H I, sh-AGR2 + SRI-011381 ZH 4 fif
1 PCNA, MMP-2, MMP-9, TGF-gl1. p-SMAD2/
SMAD2 FikH £ (¢ =7.563 7. 813 .6.319 8. 121,
7.560,P 4 <0.05), W38 K6,

*8 & AGR2 X4 PCNA MMP-2 MMP-9 TGF-B1 ,p-SMAD2/SMAD2 Z& [1F2ik M54 (n=6,x +5)
215 PCNA MMP-2 MMP-9 TGF-1 p-SMAD2/SMAD2
Control 41 1.34+0.13 1.51 +0.15 1.02 +0.12 0.87 +0.09 1.25+0.13
sh-NC 4 1.35+0.14 1.49 +0. 14 1.00+0.10 0.86 +0.10 1.21+0.12
sh-AGR2 2 0.66 £0.07 ** 0.75 £0.08 *# 0.51 £0.05*# 0.43 £0.04*# 0.60 £0.06*#
sh-AGR2 + SRI-011381 4 1.01 £0.10% 1.15£0.12%4 0.74 £0.07%4 0.69 £0.07% 0.92 £0.09%
F 50. 023 48.674 43.994 41.260 50.772
P 0.001 0.001 0.001 0.001 0.001

1 : 5 Control HAHLL, * P <0.05;5 sh-NC 4HAHLL, *P <0.05; 5 sh-AGR2 ZHAHI:, 2 P <0. 05, PCNA (454 40 M A 470 5 ) s MMP (3 45 @
HEEE) s TGF-B1 (AL K F--B1) 5 p-SMAD2/SMAD2 ( 2 1L SMAD ZZji% i 5t 2/SMAD Kk 51 2) o« F I,

PCNA (D D s e
vve-2 (D D s—

Control sh-NC sh-AG sh-AGR2+SRI-
| iz R24 0113814 4 H

Control sh-NC sh-AG sh-AGR2+SRI-
R24A 011381 &

p-svaD2 D D s Sumn

MMP-o WD D s— —

SMAD2 D D A S

TGF-p1 D D s a—

carpH D D D 4

Control sh-NC sh-AG sh-AGR2+SRI-
Faz| 4 R24H 011381 4

6 Western blot Jl| i& £ 41 41 fifd v 25 1 A9 223k
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NPC R S BB i 75 g Tk £ B e 4 >
PRAEIREE R R DL S st % ) Btk it S MBI &R
(9 AR T i JE A R g I T v [ g 3 v 2 1 D
P2 Ak, EB G 75 748 515 38 15 2% 0 A AR
AT BEXE TN EB 9 B 45 £ B e b B2 20 M 1) XU, e &
fEHE NPC ik JE o S 4F ke , 12 W IR 1 AR 1Y 0k
SR BRI B2 N DL AT T R,
BEWEE T NPCHF ML BRI AR R
A 38 Aok B AR R TR T S BRI A, T S A A
B {37 BRI AT R R L NPC (R 74018 1
WRLE AL T W, FOA PR TG PR , T B2 5 R 2
BRA/ESERY , RECEELMITRIEIT,H
G0 £ 0 T I AT SR A, EL RS A 8 A
R, 52 %/ #e t: NPC EL RS AY I R 45 B A0 Bk i A
TR A, B 0] NPC AR 35 38 VA5 20T IR T RIS K
BIE 5=

AGR2 Jg: 25 11 J3 — Wt S 0 G 0 0 1) I %, 2
B LT AR, 500 0 ) 34 A T AR A K
DAMAR R EE R A K A g —Fh A 4y 1,
AGR2 ] LAAE 25l A= M A o R 81, 60356 1ML 375 | 1f
SN BRIRL, PRI S — AR A T 5% A T 18 AP g 2
PikR &Y . He %7 BESE KW AGR2 75 fiff i )i
ARk, Had 33k AGR2 BE % {2 ik i i e 4
JSTE (TR . Zheng 451" AT 5245 H W
A AGR2 & i W Ty, i B p-AKT/
AKT WERRACKE B A5 18 B -3/ W5 i A5 o8 T il -3
M B-EIHEA SR, ASMET E &858 EN
1 N-S535E DOV R AR, B4 5 1 ek
WDt b B ) TR AL I 4 i 2 P
P GRS IR ZERE J1 . IEANAHESEH, AGR2 7E NPC
i R R, ARG AGR2 AT R T = 4 1%,
T PCNA \MMP-2 MMP-9 35 [ ik , [ A% 40 i 77
623 IR A G5 S AN MR 2250, 308 17 9k 555 200 Fry 34
B T MR 28 J1. 5 Zhang 21 BF SE A,
AGR2 TERIFIIR R E2 i 745 i bl EP4-
PI3K-AKT {5 53 #% 14,1 AGR2 sk 7 7R
AR TE-2 41 ] F51) 5 ke B A 0 25 B I FE B IR T AR
Fio WFSEH87, B AGR2 nl sl s AR HE4npEIE =,
AR AT TR (272, N NPC ¥R TE 16T
Mo PRI, #E NPC rh AGR2 38 1ok WP i B & #5029
ERFEH— B HEARR,

TGF-B/SMAD {5 5 i [ J& — Fh 5 B AR <F 19 43
TR, AT PR G A R T ok B B B R
S A TR IR A R AR & A R . TGF-B
Y520 ek & A TR PR, T H R A e iE i 3
TGF-B (3% AL AT 7 Bl 119 % 2E , A0 3 56 B Aoy
Mt 250, 16 48 4L i) TGF-B/SMAD {5 5 i i o,
TGF-B KGRI + & 565 TBR T Fl TR 11 57
REE G B BEEE E TR T #F — 25 B R 1k
SMAD2 #11 SMAD3 % |1, &1L i) SMAD2 #1 SMAD3
ALY SMAD4 254, e & 58 it SMAD £ R K[ TE
AR, S T2 057 S0 200 A% P R R R Y . BIFSRAIE
B, 1% TGF-B/SMAD {7 5 3 % ml 4 ik 6% I 988 ot
JE TN H] TGF-B/SMAD il % 45 By T M IR 45 B
e A 0, A LA RS R R A K FEA
T B AGR2 i TGF-B1 #11 p-SMAD2/SMAD2 =
IRFEAR , 1 5-8F 40 g i3 i T A% R 22, 12 kA
JaH T 55 TGF-B {5 53 5 3% 77 SRI-011381 AJ 3
AL E A AGR2 X} 5-8F 4B i 40 A 4 T, [ AP 4
HaPH T3, 5 Feng 25 AR AL, 4278 B AGR2
A A TGF-B/SMAD {5558 1 , 411 NPC 41 g
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