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Expression and clinical significance of SHP2 and URG4 in pancreatic ductal adenocarcinoma
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Abstract: Objective To investigate the expression and clinical significance of SHP2 and URG4 in pancre-
atic ductal adenocarcinoma. Methods Immunohistochemistry was applied to detect the expressions of SHP2
and URG4 in 82 patients with pancreatic ductal adenocarcinoma. Results The double positive expressions of
SHP2, URG4, SHP2 and URG4 were 46(56.10%), 45(54.88%), 43(52.44%) in 82 cases of pancreatic duc-
tal adenocarcinoma, respectively. In pancreatic ductal adenocarcinoma, there was a significant correlation be-
tween SHP2 expression and URG4 expression ( C=0. 659, P <{0.001). There was a significant difference in
SHP2 protein expression among patients with different degrees of differentiation ( P =0. 006). There were sig-
nificant differences in the protein expression of URG4 in patients with different degrees of differentiation, with
or without lymph node metastasis and in different TNM stages ( P <{0.05). There were significant differences
in the positive expression of SHP2/URG4 among patients with different degrees of differentiation and with or
without lymph node metastasis ( P <0.05). Conclusion Detection of SHP2 and URG4 expressions in pan-
creatic ductal adenocarcinoma is of great significance for evaluating the malignancy degree of pancreatic ductal
adenocarcinoma and predicting the trend of invasion and metastasis. It may be a therapeutic target.

Key words: Src homology 2 domain-containing protein tyrosine phosphatase 2; upregulated gene-4; pan-

creatic ductal adenocarcinoma

HEEeTH AR AFT TP HEELMAF AT E (JT180482)
FE—EFE RN A AER 1991 —) 2 B L PR WF 5T 75 1) - R 6 B 2% L E-mail : 1171506339 @qq. com



2023 4F

A T R I 27 g 2 4l

%13

figg I 5 45 I3 9% (pancreatic ductal adenocarcino-
ma, PDAC) J& W% P72 B & 05 25 09— Fh il 46 & G2 b
T RO R PE R AT JE AN R JF B R B AR E T
B, St Y FEL N HE 44 56 D R SR RE A SCAE T R A L il T
o A R LA T ) IR AR RS I 22 O A
H LR ITEANERS AR 5 A fE RN T 5%, H
B T 2026 ) TNM 73 i 7E 98 5 T RIGIT I 5 e hi i
T BT AR B S, H R R R R 1 TNM
SIICT 4328 N 4326 WM 43 28 A0 T I DR R g BLAR

A& AR T e R B J7 TR A R . e T LAE S
SRBA I TP 53 F AR iC o O BF R AR R

B, Src [R1 X 2-5 %5 11 B 2 MR W IR 1 2 (Src homolo-
gy 2 domain-containing protein tyrosine phosphatase
2,SHP2) 1 I ¥4 3 [A-4 (Upregulated gene-4, URG4)
S kR REERE DY, YT, SHP2 K&
URGH 75 [P it 545 I8 v S0 RH M 2 3 15 100 B L 45 e i
T T B I I PR B S B ) A A G [ P A b
ULHRGE AR HEGE G A I SHP2 A1 URGA 78 82 191 ik
i 4 T g A 2 e i R A 0 R L 5 I R FE S
B2 H] YOG FR DA B P 2 1 2 5K 22 [R) I A DG

1 BMERE

L1 — Rt AL A RO B £ b5 &6 BA 2 900 B= B
AR MEVES BE) 2008 4F 1 H 28 2018 4F 1 A #RIIA
14 g it A g A T R U0 B 1 A A i B bR A 82 )
R LA R TR AR ST OSSP IR . L 5
PE 56 B, otk 26 I LA IR R 57 %L AR <57 ¥
38 Bl , =57 & 44 i s H L ¢ 5y B 404k 32 9, 5 o vh
434k 50 s FARYIZ RO 79 B, R1 3 #5; T1-2 35 1],
T3-4 47 B G Wk 25 3 43 ], Tk 45 %+
39 s TNM 438 1 ~ 11 #8432 5, I 389 50 #41], 82 44
ol R 5 R 2 bR AR X R ) i 55 4 20 e R A
L2 ¥k WEHRA 4 pm B RS K AL,
N % #5414k Elivision 3 K Il 41 41 th SHP2 K&
URG4 YR IBIKF, BAE 4% AR B Elivision 7] &

~ «f§ a\g

FRUE A AT, Bt A URGA £ 5 B Bt M fl S bt
A SHP2 HLFEREHUA N B 25 E Abcam 23 H) , Sz 411k
Elivision 12071 & W4 A & M 38 80 A4 9 8 R I & A BR A
Al
1.3 Yo BHE bR 155 B A0 B B BH
XoF Bl 0 BH P B0 R (2 BRI A5, Bk X BE A
PBS 28 Wi B A8 — i . K HEBH 1 0 B X R e £,
575 0 HE 535 118 B 2 041 B v =2 DA 4T o e B TR
O R AR O B . Rk P) A BELIEER 5
A = AT AL BT  BEAS A5 LT BE AL T4 100 A4S 4 L 43 51
UL 2% Y% 0 7 J35 R F 1k 0 LT o ) A B i IR £
JEA AL 0 4F IR 1 4r A5 2 20 AR 3 43,
BH 1 &40 6 i 3 1949 43 BB 43 D - <<10 %648 0 4351026 ~
242618 1 43 525% ~50%1C 2 433 >>50 %010 3 43 . K
05 5 R BE I 0 LT 0 0 BBORE R A Dy B 4T 43
PO R (SD . >3 4 MBATER K <3 o MBATE R L.
1.4 Sitstdrik R SPSS 19. 0 #1548 4
B B R y? K. SHP2 Fl URGY K 1 £ 3k 1 56
B FH B I R B AT 200 . P <<0.05 WZERA 52
2 HR
2.1 SHP2 Fl URG4 7 i B 5 58 B oig S i 5% 1E 5 iR
PR AR FRIA N M SHP2 fl URGA e o 2 ER 8@
ol b e (o Ok 52 57 T vk R 20 B A A B L L TR 1A
K 1B, SHP2 fl URG4 75 i 55 1IE % AR L 21 h A 3R
kL UL 1C R 1D, AR 54 IR 41 21 i) SHP2
BHPE 3k R 56, 10% (46/82), & T 52 H 411y
9.76%(8/82) R A GLit2E L (P <C0.001) ; [ i
@ﬁ@ﬂ&%:?éﬁ 21 URGA 25 11 BH M 32 3k % w1 55
R, ERA G F 5 L[54. 88% (45/82) vs 24.39%
(20/82), P <. ooﬂ;ﬂﬁﬂ%%%ﬂﬁﬁéﬂﬂ* SHP2/
URG4 YR BAPE £ 38 3850 52, 44 %6 (43/82) & T
LN 9. 76 % (8/82) . ERF A FHITFE L (P <
0.00D), WL 1,

R—
2»‘- ;s{i g :

A:URGL EER B ERE T & %K%
(% i # 9% 4 4k Elivision ¥ , X 200) ;C

(kA %, 9% 41t Elivision 3, X200);B:SHP2 E I 54 8 ¥ & k&
C:URG BB F EFHER P kA

(F A % % %41 1t Elivision

3%, X200);D:SHP2 7 J& % IE % Jf IR F 89 % & (R % 9% 41 14 Elivision 3% . X 200),
M1 SHP2,URGLEEMRSFEREXEF EFTHRRAL PN KL FN

— 100 —



2023 4F

A T R I 27 g 2 4l

%13

% 1 SHP2.URG4 #n SHP2/URG4 WM ABERSEREMESEERBALAPHNRIEBR
W E PDAC #H 4 1y SHP2 PDAC #4111y URG4 PDAC 4 #1y SHP2/URG4
e 41 48 + _ a 4 _ " + _ :
+ 6 2 8 12 8 20 5 3 8
— 10 34 74 33 29 62 38 36 74
A1t 46 36 82 45 37 82 43 39 82

7 : &/ McNemar & %, P <0. 05,

2.2 JEMESE I D SHP2 5 URG4 #£ik Z [H Y &
R ONE 2 iR, 82 i Jg IR T A R 9 4L 2] LU Ay o
SHP2 235 FH ¥ 20 il SHP2 %3k B ¥ 40, Ho b SHP2
FIRFHPEL 46 BIHh A 43 ] URG4 #F ik FH M, URG4
PHPEFRIEH R 93. 480 (43/46) ,36 fil SHP2 &3k [
A 2 B URGA Rk FHME, URGA BH M R B H
5.56%(2/36),SHP2 #l URG4 1E JB Iig 5 4 B o8 v 1

BE MG TR AR TNM 43 1% 2% B %A 41t
3 (P <C0.05); SHP2 K URG4 RUBH % 576 A
[ RhJRE oL FE JE 25 E TR B E R WE G
B (P <0.05),

k2 BESEIREDR SHP2 1 URGA RixHEE M

URG4 ) BH 1
L RTFAE LI C =0, 659, P <00, 001) SHP? T A sy
2.3 SHP2 Fl URGA ik 5 [ IR 5 485 B9 1 PR o 2 - ” 5 36 5 56
SHPI KRR MNE3IFR.82 HIHRSERERE 4 3 43 16 93. 48
th, SHP2 B3Rk 76 A 6] M J o AL R B 22 5% A 4 it 2 it 37 45 82 54. 88
X (P <<0.05); URG4 1Y 33k 76 A [ il g o 1 2
% 3 SHP2,URG4 Rix# SHP2/URGA X R ZEEFBRSEHRENIRKFESHHMEXY
SHP2 URG4 SHP2/URG4
25 X) P 77 P X2 P
K3 170 ¢3 /i3 B B B
B 46(56.10)  36(43.90) 15(54.88)  37(45.12) 43(52.44)  39(47.56)
5 0.039 0. 843 1.697 0.193 0.421 0.516
L 31(55.36)  25(44.64) 28(50.00)  28(50.00) 28(50.00)  28(50.00)
'S 15(57.69)  11(42.31) 17(65.38)  9(34.62) 15(57.69)  11(42.31)
A 0.564  0.453 0.004 0,948 0.169  0.681
<57 23(60.53)  15(39.47) 21(55.26)  17(44.73) 19(50.00)  19(50.00)
=57 23(52.27)  21(47.73) 24(54.55)  20(45.45) 24(54,55)  20(45.45)
ViRla:s 7.614  0.006 11,454 0.001 13.883  <€0.001
[iigia 24(75.00)  8(25.00) 25(78.13)  7(21.87) 25(78.13)  7(21.87)
Lo 22(44.00)  28(56.00) 20(40.00)  30(60.00) 18(36.00)  32(64.00)
iyt 3 2,986  0.084 8.094 0,004 5.826  0.016
X 18(46.15)  21(53.85) 15(38.46)  24(61.54) 15(38.46)  24(61.54)
A 28(65.12)  15(34.88) 30(69.77)  13(30.23) 28(65.12)  15(34.88)
FARWEG 0.047% 0. 828 1.836%  0.175 1,598 0.206
RO 45(57.00)  34(43.00) 45(57.00)  34(43.00) 43(54,43)  36(45.57)
R1 1(33.33)  2(66.67) 000.00)  3(100.00) 0€0.00)  3(100.00)
T 42k 0.541 0.462 0. 981 0.322 0.025 0.874
T1+T2 18(51.43)  17(48.57) 17(48.57)  18(51.43) 18(51.43)  17(48.57)
T3+ T4 28(59.57)  19(40.43) 28(59.57)  19(40.43) 25(53.19)  22(46.81)
TNM 43 4] 0.792  0.373 4,305 0.038 2.937 0,087
I~1 16(50.00)  16(50.00) 13(40.63)  19(59.37) 13(40.63)  19(59.38)
I 30(60.00)  20(40.00) 32(64.00)  18(36.00) 30(60.00)  20(40.00)

EORNUTHFEBRBER L QOIXRT;Qa X T RALERE ' B,

3 iwig
iR M A MR JL T X T A AR Y s AN A TR B
HFEREWZE Z . OB EFILSEZR

IAPETARIGIT AR 5 AR AR R <5000 BLINAYT h
TRIE /N GRTTRE 0 SR R SR B S . SAT-
IROGLU TUFAN N L %" J pA 8 K % 8L & i

101



2023 4F

EERANEY PRV SR

%13

URG4,URG4 T 8 i 2 & —Fh il & PR s i 19 X
il (HBxA@) S B H K. URGA i T 7 F L 4
RIERE 13 X (7pl13) , FEAN M T th & L —F & 47 922 4>
FIEME AR . URGA 76 AT 40 M 93 1B e g | 5 i
S LRI L DRI L R T B BRI A MR
Ik, URGA 7] DA b g 109 A6 | 4t e J0 390 9 35
A8 A B R T B2 S A R AT O AR R A
i AR A R R URGY 1 JBE iR 545 iR 98 41 21
B 55 F H R 20 2 ROk R T A R A
URG4 FAM:RIE R b s T b o fbdl . A
W 25 7 B 41 1) URGA BHAE 26 35 R 55 T J0 bk 12 45 %%
B4, 76 TNM 2 Il 11 URG4 BHME R AR & T
I~ 118, URG4 0% Akt 155 38 B, 400 1 20 i 75 3
W 7 p27. p21 I 08 ik NF-«B #4E 4 ok 1 4 4
BN URGH 3l 3 300G NF-«B i B% 5k 42 7 T 98 40
B A I 45 A2 DS, WU ML DY & B, URGY 5l
BTG NF-kBONF-«B J& — e 8 1254 s K ) ok 42 3 155
O 95 40 e A% 9 T i AZ A K Bel-2 KR B BT TS H
Bel-2 MCL-1 35, LIU Y Y " WF58 & B,
URGH4 il it GSK3pB/B-3% % % (B-catenin ) /4 i J&] 191 &
F D1 Ceyclin D) {5 5 38 B& A1 5B DA 9 40 i 33 58 AR
PR . A DA b BE AR A 5 A A AT LA U
URGH i i Mg i & £ & S Al HE 5 NF-«B. Bel-2 %
ﬁ%\GSKfSB/chatenin /ceyclin D1 ESEBNES5H
x,

SHP2, i Ptpnll 4i#%, J&—F 7 B P4 SH2 K
B AR mEmEmERN, T Z &L TR
JEH . SHP2 78 P 150 B9 T 40 e s 3L AR
A 71N 24 A it A 55 ek 9 4 23 v s 3R 0K L A TR O 8 o
25 00058 A R T A2 L A K 1 B L AT O 4
ER ) AR LS R B, SHP2 8 (1 AR 54
J 98 2 2 5 0 5% AE R R 2 4 gk, HUBE R 54
iR 1 41 SHP2 B Rk R e b dl o
srAdl. KANG H J &Y kg i, 2 w5 L
JFErR £/ “HBx - NF-«B - SHP2” 3 I& i A7 JIT JJE
G Bt ][] B S SHP2 Rl STATS K fie 48 5 BUI i
M) SR & &, SHP2 i id #E Erk1/2 5 F 8 1 1M %%
A Bel-2 Z05 WO AR U8 T 8 P e Ak ok il oE T
YUAN Y™ A A F 5% 46 75 . SHP2 i i PISK/AKT/
GSK3B 15 S %9415 Cyclin D1 A4 54 & 7 ok A2 3 FL
RN MG A . 25 BEAEOROT, 4 SHP2 42 3 i 9 19
KA KR fE W 5 NF-«B, Bel-2 % % . PI3K/AKT/
GSK3B/ Cyclin D1 5555 I 12 5AHC. b
W, SHP2 Fl URGA W] BE 7 il Jd & A & R 3 72 vh 2 7
HAEER

WA, AR A 458 T SHP2 5 URGA 7
— 102 —

Ji 45 B e 41 20 v 1) 2 3K TT BB AF AE OF A G, SHP2
PR R IA 4 URGA 1 PH M R 35 R ] 8 & T SHP2 B
PEFR IR SHP2/URGA WL BH M 3R 7 g i 545 R 08 41
S PP 55 0E W TR 20 4 R R GA L IR AR AL
i SHP2/URG4 X FH Mk R AR 4l i/ F
MBI 45 5 B 41 i) SHP2/URG4 XBH 1 3%
KFER 65, 12% M TR E LS 41 38.46% . £ 5%
A Gt 2E 75 L, SHP2 Al URGA 7] BE7E I I S 45 It 98
I8 ok AR vk U IR AR HT L BRI SHP2 5 URGA 4
P B X ) DR R A MR8 10 2 ) 2 e 1 SR 1R T
MBI AL — 2o S5 0 (8 . AR 0 75 e R 5 4
g o . SHP2 5 URGA Z [a] () T i {5 5 38 #% 1T 5k il
it NF-kB.Bcl-2 % #% .PI3K/AKT/GSK3B/ Cyclin DI
GRS @M S 5mm AR OCH, (H&, SHP2 5
URGA Z 0] 5 538 B 30 75 Bl — 25 A2 AR Y A1 52 56 v
TRARTT , [ s A 125 850 4 79 R 9 465 SR 30 5 230 o o K
R AR R T — 2B E S, AR TR0 4 8 A S 2k 1 5 o
L HE,

SE Mk

[1] MIZRAHIJ D,SURANA R,VALLE J W,et al. Pancreat-
ic cancer[J]. Lancet.2020,395(10242) :2008-2020.

[2] SIEGEL R L,MILLER K D,FUCHS H E,et al. Cancer
Statistics,2021[J]. CA Cancer J Clin,2021,71(1) :7-33.

[3] ZHAO Z Y.LIU W. Pancreatic cancer:a review of risk
factors, diagnosis, and treatment[ J]. Technol in Cancer
Res Treat,2020,19:1533033820962117.

(4] SRR, FER. AT, 4. 19902019 4 [ 20 ~84
A IR R 8 e B 4 B 0 . b A i g B YA R
2022,29(18):1323-1329.

(5] Bz, &%dl, mf i, 5. 2020 4E RS 2018 4F g [
B LR s 48 ™ B A AT LT . b B S AR 2 AR
2022,31(3):287-294.

[6] YUAN X R,BU H,ZHOU ] P.et al. Recent advances of
SHP2 inhibitors in cancer therapy: current development
and clinical application[J]. J] Med Chem, 2020, 63 (20):
11368-11396.

[7] DODURGA Y,SECME M,LALE SATIROGLU-TUFAN
N. A novel oncogene URG4/URGCP and its role in cancer
[J]. Gene,2018,668(1):12-17.

(8] h&W. AT, HHE. TIAM2 76 £ % 88 b i 2235 X i
PRSI RO B 2 e 2441 2021, 43(3) : 380-382.

[9] GARRIDO-LAGUNA I, HIDALGO M. Pancreatic canc-
er: from state-of-the-art treatments to promising novel
therapies[J]. Nat Rev Clin Oncol,2015,12(6) :319-334.

[10] SATIROGLU TUFAN N L, LIAN Z R,LIU J,et al.

Hepatitis bx antigen stimulates expression of a novel cel-
lular gene, URG4, that promotes hepatocellular growth
and survivall[J]. Neoplasia,2002,4(4) :355-368.



2023 4F

AT R I 2 B o

il 5651

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

LIU Y Y,XI Y Z,CHEN G,et al. URG4 mediates cell
proliferation and cell cycle in osteosarcoma via GSK3/3-
catenin/cyclin D1 signaling pathway[ J]. ] Orthop Surg
Res,2020,15(1) :226.

ASLAN F,AVCIKURT A S. URG4 expression in inva-
sive breast carcinoma and its relation to clinicopathologi-
cal characteristics[ J ]. Breast Cancers 2019, 26 (4): 485-
491.

T2 L XA L4 URGY 76 1P 4 40P i ek B
5 HBx M6 R [T 405 5 1 S B 2% 4k & . 2010, 26
(3):264-266.

WU M L,CHEN J X, WANG Y X,et al. URGCP/URG4
promotes apoptotic resistance in bladder cancer cells by
activating NF-«B signaling[J]. Oncotarget,2015,6(31) :
30887-30901.

YU G D,MENG Q X,ZHANG T,et al. URG4 expres-
sion is a novel prognostic factor for the progression of
nasopharyngeal carcinoma and overall survival of patient
[J]. Onco Targets Ther,2016,9:3059-3065.

OYMAK Y, DODURGA Y, TUREDI A, et al. Higher
expression of the novel gene upregulated gene 4 in two
acute lymphoblastic leukemia patients with poor pred-
nisolone responsel J]. Acta Haematol,2012,128(2) :73-
76.

SATIROGLU-TUFAN N L,DODURGA Y.,GOK D,et
al. RNA interference-mediated URG4 gene silencing di-
minishes cyclin DI mRNA expression in HepG2 cells
[J]. Genet Mol Res,2010,9(3):1557-1567.

XING S Z,ZHANG B, HUA R X, et al. URG4/URGCP
enhances the angiogenic capacity of human hepatocellular
carcinoma cells in vitro via activation of the NF-«B signa-
ling pathway[ J]. BMC Cancer,2015,15:368.

KANG H J,CHUNG D H,SUNG C O,et al. SHP2 is
induced by the HBx-NF-kB pathway and contributes to

fibrosis during human early hepatocellular carcinoma de-

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

velopment[ J]. Oncotarget,2017,8(16) :27263-27276.
YU K L, YIN Y, MA D,et al. Shp2 activation in bone
marrow microenvironment mediates the drug resistance
of B-cell acute lymphoblastic leukemia through enhan-
cing the role of VCAM-1/VLA-4 [J]. Int Immunop-
harmacol,2020,80(1) :106008.
LEE Y J,SONG H,YOON Y ]J,et al. Ethacrynic acid in-
hibits STATS3 activity through the modulation of SHP2
and PTP1B tyrosine phosphatases in DU145 prostate
carcinoma cells [ J]. Biochem Pharmacol, 2020, 175:
113920.
ZHANG J,ZHANG F,NIU R F. Functions of Shp2 in
cancer[ J |. ] Cell Mol Med,2015,19(9) :2075-2083.
YUAN Y,FAN Y L,GAO Z C,et al. SHP2 promotes
proliferation of breast cancer cells through regulating Cy-
clin DI stability via the PISK/AKT/GSK3j signaling
pathway[ J]. Cancer Biol Med, 2020,17(3) :707-725.
XU Z Y.GUO C Y,YE Q L,et al. Endothelial deletion
of SHP2 suppresses tumor angiogenesis and promotes
vascular normalization[ J]. Nat Commun, 2021, 12 (1)
6310.
WANG Y Y,SALVUCCI O, OHNUKI H,et al. Targe-
ting the SHP2 phosphatase promotes vascular damage
and inhibition of tumor growth[]J]. EMBO Mol Med,
2021,13(7) :e14089.
HE L.L1Y Y.HUANG X.,et al. The prognostic signifi-
cance of SHP2 and its binding protein Hookl in non-
small cell lung cancer[J]. Onco Targets Ther,2019,12:
5897-5906.
SELIMOGLU-BUET D, GALLAIS 1, DENIS N, et al.
Oncogenic kit triggers Shp2/Erkl/2 pathway to down-
regulate the pro-apoptotic protein Bim and to promote
apoptosis resistance in leukemic cells [J]. PLoS One,
2012,7(11) :e49052.

W #s B #3:2022-09-21; 18 [ H #3:2022-11-06

— 103 —



