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Expression of Gab1 protein in hepatocellular carcinoma tissue and its relationship with clinical prognosis
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Abstract: Objective To investigate the expression of growth factor receptor binding protein-associated binder1
(Gabl) protein in hepatocellular carcinoma (HCC) tissue and its influence on clinical prognosis of HCC.
Methods The clinical data of 70 patients with HCC who underwent radical surgery in Central Hospital of Handan
from January 2005 to February 2014 were collected, and all patients had no relevant radiotherapy or chemical
treatment. Another 30 cases of atypical hyperplasia and 30 cases of normal liver tissue were also selected as
the subjects. The expression of Gabl protein in HCC tissue, atypical hyperplasia and normal liver tissues were
detected by immunohistochemistry (EnVision™). The relationship between the expression of Gabl protein and
clinicopathological factors of HCC and 4-year survival rate were analyzed. Results The positive expression rates of
Gab1 protein in normal tissue, atypical hyperplasia and HCC tissue were 0.00% (0/30), 33.33% (10/30) and 58.57%
(41/70), respectively. The difference was statistically significant (4 = 30.78, P << 0.001). The positive expression of
Gab1 protein in HCC tissue had no relationship with age, gender, histological type and lesion formation (P > 0.05),
but was related to tumor diameter, lymphaden metastasis, MCM?7 protein expression and clinical TNM stage (P <
0.05). The 4-year survival rate of HCC patients with positive expression of Gabl protein was 5.26% and 25.00%
in negative expression patients. The difference was statistically significant (5> = 3.96, P << 0.05). Conclusions The
overexpression of Gabl protein is involved in the development of HCC, and its expression level can be used as a
prognostic indicator for predicting the 4-year survival of patients.

Key words: Hepatocellular carcinoma; Gab1 protein; Proliferation; Four-year survival prognosis

DOI: 10.3969/j.issn.1674-7380.2019.02.005
HETH : WALE HERHIRE (20170227)
JEIER: 2FT B Email: niuguangxu@163.com


C:/Users/wenjing/AppData/Local/Yodao/DeskDict/frame/20150720093551/javascript:void(0);
C:/Users/wenjing/AppData/Local/Yodao/DeskDict/frame/20150720093551/javascript:void(0);

26 - FFAEMPEERE -

P4 ffige  (hepatocellular carcinoma, HCC) & %%
“u L) JEE A TS P g, JFL i 2 T etk vy T
. AR BAHLS YRR, HCCRAIRES KW
TSR, B2 XRE B R . HCC R A 1 fa i Al
FETNREKY (HBV., HCV) | & EBI.
VeI . 299 R RS E ERNEMEAT,
Y ffe (4,3 P450. IR 5 FIP53 (tumor protein p53,
TP53) FEPAERA B, ek H4ufis k. &
W2, L% E 33 IAMRIE SR £, LR
K72 R RS G B E 1 (growth factor receptor
binding protein-associated binder 1, Gab1) [Kk-#% (/%
e, RPHAEHCCHEMS P hoEiY. &f
B FLAESEGab 1 8 [ AT 2 b am p 2B K . 24k e 4 il U
T2, IS HLRMRENEAREY, (HILEHCCHIAH
KBFFE AR IARIE . 2Tk, AHF 5T 32 Z4R T Gabl
H EAEHCCLHZA i (1) 23K I 43 #r H 5 1 ST BEAH DG [A]
RIERR, H— P Gabl [ FRIEAN B FAESAF
IEEAEZ R
1 BERERE
1.1 AF e st % W B HE 2005 4F 1 H % 2014 4E 2 A
HISER 7m0 I e Jod BRRHF A4 1) 70 14T AR VA 1 TR 1
HCC B35k, Frfy B AR T I A B T B8R
HCEFIRTT o (RIS AN LAY I A T FHFZH 2R 2% 30 491
12 T2 KA Fe ik HE RPN 2w E Ak
Gabl A&7 &0 5 AR M B AE ARG R~
&l. KM EnVision™ G 4 4UL ke th, 26 A
PRHAE D R U AT . BHPEXT BB FIR A =] 48
fE, BTG PBS B —di.
1.3 £ R $¥r Gabl &5 H FHPERE HIWARE: Mo AN
J 2R S AR C ORI e N BE T Rk, BEALIEHR 5 A
SR E A BT (400 <), WERYH i e i
FEJe BA AR % B . F R EE Sy R s R
07, WE A 123, BRsR it 270, ARt it 3 7%
FHYEZRNE S L 20N BHE < 10% it 1 7,
10% < BHYEANMIAL < 50% it 2 4%, > 50% it 3 47

A

PIES RG> 3 3 NoABAPERIE Y, eth sl
FEHE H 2 4 DL E S AR B R i AT XU YAl
1.4 et 4022 Kl R SPSS 19.0 4iit ik Ab 3,
PRI LI E e oR, R F R, 2 0FEE
FELBERH R x C 7 #0236, R Kaplan-Meier J:32£4T
RN, BLP <005 NERA SR

2 4

2.1 —AXFTRE ARHEFCGINIT 70 35 Bk 52 41,
w18 Bl WY 3T ~T70 %, FAIER R, <
48 % 2151, =48 % 49 ffl; BRI EAE 3 ~ 11 cm,
FAIEA 6em, HA< 6cm?23 %], = 6cm 47 #i;
HCC 4w 04k 19 1], A 434k 33 41, 434k 18 s
WA ZRpik 12 61, Bk 58 B fk/h
e fh K 4E £5 B 11 7 (minichromosome maintenance

proteins 7, MCM7) PaYE 51 ], B 19 %15 #hE

SEEERL S35, TCEERE 17 I, TNM Zp3ng. 1 ~
1T A 52 1], TII~IVHEH 18 #1,
2.2 Gabl & @ /£ HCC #4048, RLA) 38 4 Fo iF 7 AT

MR ey A REHSM G BN, Gabl FEH
EOT MR, WK 1. Gabl & [ 1F IF % F4
2. AN BB A 4H 20 K HCC 4523 v (4 BH A2 28 43 1)
590.00% (0/30) « 33.33% (10/30) . 58.57% (41/70) ,
EREGHE N (F=30.78, P<0.001) .
23Gabl kL5 HCCW RMmBER 6 X
Z AFEFER. M. EHR R Mo R
HCC #3#H Gabl EARIAZEFEGRITERE L (P>
0.05) ; MARMBER. £EMELEEE. MCM7
HAFE KRS AR HCC 8 3 Gabl & [ £ ik
ERAGIFEN (P<005) , W1,

24 Gabl @t kL HCC B # 4 A 550 %
% HCC HEEV 4 4, 41 9] Gabl PHI: Rk B E
3BT, ARiE 2 ], AEIEECN 5.26% (2/38) ;
29 fi] Gabl [ RIE B 1 BRI, 735 7 6,
RN 25.00% (7/28) , WAFIERERE ST
2EN (=396, P=0.04) , WE2.

B c

1 Gabl EARREHELHRIFRIE (EnVison™ Z 3% DAB B, 100 x)

TE: A HCCHA; B ANAMAREAL, CAIEF AR



* FRAEBTEEE R 27

= 1 70 f5 HCC £ Gabl ZEAMFIXS HCC IRFIEEZN X FR

o Gab1%& 4
s R 3R B & % >
Fae () FabEE (%) Y Pia
Fir (%)
=48 49 30 61.22
0.47 0.49
<48 21 11 52.38
NEX:
% 18 10 55.55
0.09 0.76
5 52 31 59.62
Aryg A2 (cm)
=6 47 32 68.09
5.34 0.02
<6 23 9 39.13
B
H 53 35 66.04
5.01 0.03
R 17 6 35.29
B0
Bk 19 10 52.63
ot 33 20 60.60 0.38 0.83
N 18 11 61.11
T K,
% KRkt 9 5 55.55
. 0.04 0.84
XK I 61 36 59.02
MCM7% &
e b 51 34 66.67
5.07 0.02
[ZRe3 19 7 36.84
s R5HA
I ~ 1147 52 26 50.00
6.12 0.01
m~ v 18 15 83.33

B2 Gabl EAMFTIESHAMEEE 4 FETFRNXR

3 Wig

HCCR A FKT B @, HEARBER
mTE#H. HAl, HCCHRIVAIT i REEANFRIBIT
B A TT A SR T S5 GIRTT, (HIRAHETT
FAL AR 7 A I ROR AN B o 0538 T 8 5 UG

J7 RS I6 T VR TR R 1 B SO HCC T 7t

Ash S EREZ. oMt ", GablEAIHIG
A 5&EMESES, et R kAR E.
Seiden-LongZ fE 45 I 4L R H R L, GabliEEH Y
Shp2£E ¥ FiGab1-Shp2 52 & Pt i id A MAPKA(E 5
@, (ethEiRe, il RIA R
fpEE A=K, SETFHCCHIWFFLR M, Shp22Kiz K1k
AEfE ik Shp2-Gabl & &R, M S RIME
ST, AT R A AR K. R
g o R 9 AR 5 Ay o 9 R IR T Gab 1 9 441 fiigy 83 ¢ Al
387 AR, X E AL T AL A HERY . 7E K
RN It A e o REAE I 40 2, Gabl
A 13 2434 11 8 i EGFR/ErbBAS 5 % 5@ B
Y1 B A BE R g e
AR, GabliE HEHCCHL H K IE
Fr i TN S A B A IR T, $ORGabl ER



28 - FFAEMEERE -

HRIESEH THCCHE A KE, X 5Deng 1 51
i —g. HALHI T AR & Gab 1 85 (1 1) I R I8 B
22 R FEAG R AR E R (MAPK) 555 FiE
B, (EREAHRRAG 22 o L, R S I i 1 5 A iR
TR AW E R B Gab 1 5 [ 1 Rk 5 s B
7. WMESHEBEAMCMTE ARIEE L. MRER
EAEARER MR 40 MO S TR R T, I ES 5 5 78 AR
IR AR . 1RIERE ), TGabl i H i Rk
5WHEMI, HWHGabIEAS S T R4 i 16 5E A
RIS FE, HHLH AL Gabl & [ i A Al 1 55
P B A K R O 22 20 23R T, R IsE R =7y 1
W A K [Kl-F (vascular endothelial growth factor,
VEGF) %S 17 le i #st™, 3k 2 sk
Y1 P 3% 5 5 AR K PR IR B R M T Gabl
HAMNERENMIZE T M RAEZ B K 5
2L 2= 3 B R TS, 3 55 TR 400 e O A2 R
AR, XS Gab R A RIEME, g
SR IR AL RE )R .

MCM7E = ERFEAR, Z25DNARE
) A A Y, AR AN B G, A AT S A 1 i AR
F, AL 5 4T s 5 % s 0 j ok R )Y, AL
2 b R A P R I AR 7 Gab 1 R
H RIEEMCMTEBERE AL, ZRRHES
5 THCCITERG, HALHI AT e 2 Gabl 8 H B8k A
FIEMWMCM7IRIE, 18I MCM7 i 45 4t i J& 3 g
T SEIAR MG TE . A7 A4 AR, Gabl 22 A FH
PERIEFHCCEFATF AL RL T HIERE EH,
KW Gabl 8 1 7 1 R A 20 B3 TG .

Zi BT, GablEEHEZ 5 THCCHIERK, HE
K 7KV RT A PR FR000 e P ) 3G B L 428 ST
BEMERMESH . FHN, BaSmisikm, 14
B, miR-409-3p R iHT7Gabl, [FIRIEAE
i) e Jeg 40 B A # . X HR7RmiR-409-3pw] fgid i LA
Gab 1 ¥ SR SEEL M 45 B i Y. xR
# LAGab 1 5 [ A8 /RS S MTHCCIR YT 5 K A it
FI A, R AR 1 5 S TN

EE R

(1] ks, dkik, XN, 2. (20184F 3 [ FF 5 & P4l s 167 167 )
T[T, I PRI 2% 5,2018,34(4):743-748.

(2] R W EEA S AR M. JERT N RZEDE At 2015:302.

[31 Bosman FT, Carneiro F, Hruban RH, %&. 1L R4hRWHO 7 2%

CFHD M #EAA, @52, EEF, 1. 401 1657,2012:426-429.

[4] Zhang Y, Li Z, Yang M, et al. Identification of GRB2 and GABI1
coexpression as an unfavorable prognostic factor for hepatocellular
carcinoma by a combination of expression profile and network
analysis[J]. PLoS One,2013,8(12):e85170.

(3]

(6]

71

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

21

[22]

[23]

PR, BORR, B W14, Gab L 75 g (R A 53t FR 0], o i
98,2017,26(1):53-57.

X%, FAFEA, FH . Gabl 5 PD-L1FEJHE e 2835 K s L[I). B
AR 5 2#,2017,25(1):68-72.

SR, KGR BB O Gabl 454, DhRE K SRk R (] B
AR B2 5,2012,20(12):2664-2666.

Seiden-Long I, Navab R, Shih W, et al. Gabl but not Grb2 mediates
tumor progression in Met overexpressing colorectal cancer cells[J].
Carcinogenesis,2008,29(3):647-655.

Deng R, Zhao X, Qu Y, et al. Shp2 SUMOylation promotes
ERK activation and hepatocellular carcinoma development[J].
Oncotarge,2015,6(11):9355-9369.

Ortiz-Padilla C, Gallego-Ortega D, Browne BC, et al. Functional
characterization of cancer-associated Gabl mutations[J].
Oncogene,2013,32(21):2696-2702.

Hoeben A, Martin D, Clement PM, et al. Role of GRB2-
associated binder 1 in epidermal growth factor receptor-induced
signaling in head and neck squamous cell carcinoma[J]. Int J
Cancer,2013,132(5):1042-1050.

Fan YX, Wong L, Marino MP, et al. Acquired substrate preference for
GABI protein bestows transforming activity to ERBB2 kinase lung
cancer mutants[J]. J Biol Chem,2013,288(23):16895-16904.

Kapoor GS, Zhan Y, Johnson GR, et al. Distinct domains in the SHP-
2 phosphatase differentially regulate epidermal growth factor receptor/
NF-kappaB activation through Gabl in glioblastoma cells[J]. Mol Cell
Bio0l,2004,24(2):823-836

Shioyama W, Nakaoka Y, Higuchi K, et al. Docking protein Gabl is an
essential component of postnatal angiogenesis after ischemia via HGF/
c-met signaling[J]. CircRes,2011,108(6):664-675.

Eroglu A, Ersoz C, Karasoy D, et al. Vascular endothelial growth
factor (VEGF)-C, VEGF-D, VEGFR-3 and D2-40 expressions in
primary breast cancer: Association with lymph node metastasis[J].
Adv Clin Exp Med,2017,26(2):245-249.

Naikoon A, Afroze D, Rasool R, et al. SNP and haplotype analysis of
vascular endothelial growth factor(VEGF)gene in lung cancer patients
of kashmir[J]. Asian Pac J Cancer Prev,2017,18(7):1799-1804.
A, WRSeRE, TR, . CD133MIVEGFZEFT 4 i fis 265k i 5
TiJa BEAE[I/CD]. A B I A (7 1%),2013,5(1):37-41.
Paliouras GN, Naujokas MA, Park M. Pak4, a novel Gabl binding
partner, modulates cell migration and invasion by the Met receptor[J].
Mol Cell Biol,2009,29(11):3018-3032.

Watanabe T, Tsuda M, Makino Y, et al. Crk adaptor protein-induced
phosphorylation of Gabl on tyrosine 307 via Src is important for
organization of focal adhesions and enhanced cell migration[J]. Cell
Res,2009,19(5):638-650.

Rajadurai CV, Havrylov S, Zaoui K, et al. Met receptor ty-rosine
kinase signals through a cortactin-Gab1 scaffoldcomplex, to mediate
invadopodia[J]. J Cell Sci,2012,125(Pt 12):2940-2953.

Xue WC, Khoo US, Ngan HY, et al. Minichromosome maintenance
protein 7 expression in gestational trophoblastic disease:correlation
with Ki67, PCNA and clinicopathological parameters[J].
Histopathology,2003,43(5):485-490.

A7, R, W, 55 ANXA2 5MCM7A 7R 25 75 MR F 4L
T 40 e o ) 0 Bl R ST s 2% 4538,2016,22(18):3686-
3689.

AF 5, fi, 8O0, 2. HPV16/18DNARIpS3. RB. MCM7i&


https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Zhang Y[Author]&sort=ac&from=/24391994/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Li Z[Author]&sort=ac&from=/24391994/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Yang M[Author]&sort=ac&from=/24391994/ac

* FPAERTEEE % » 29

T LR P R0k B R ST BRAR R R 2£,2014,22(11):2606- AR o ) ik Bl R SCT). vk R A 4 £R-1#,2014,29(13):2085-
3689. 2088.
[24] Z=%, iK45. MCM7. CDK2KKi-674 (178 FURIRE h RIEMIGK  [26] Bai R, Weng C, Dong H, et al. MicroRNA-409-3p suppresses
T [T]. ST 44 £,2015,30(3):359-361. colorectal cancer invasion and metastasis partly by targeting GABI
[25] Z=BE, XINEEE, #7K 5. MCM7. Ki671E & 25 4R 40 i i b Hoes expression[J]. Int J Cancer,2015,137(10):2310-2322.

Wk H: 2018-09-03

e, 45, 2B L Gabl B G AT @It R AR P e KA R 5 s RTRE 69 % A[J/CD]. F BAF IR & E(ETFR),
2019,11(2):25-29

s
Ik
5

(RESBAERBARRS (BT ) TREE

ATIAFE B SCATHER T (R EREZ T ek, B E R BT B/ ES R N EE RS,
ATFEEH:
(1) SEHF M D
() WERIRBIZEEE Ol b BBEE ST, THRETP .
ESHNOPISIES=Pe
T A E R A TG BOR, B Sk, Y RSREHESGANITIE, KR E R I R AR T
PERE R R, R [ Y MG 2 2 ARSI
MAE B AT R 248, WAk N: http:/zhsylegr.j-ditan.com/, WIS 55 o5 ARG . & X 7R B80S, RIAT 40 9%
I PDFRR S .
AT RBAT, SHEN28IC, EFEEM168TC. MEHMEFIFEMME, AN 80-729, XIWITH .
AL e AT X R AR S (PRSI G R ¢ & CRTRO ) iR
ME%%: 100015
FEiG: 010-84322058
5 : 010-84322059



