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Abstract

Key words

Background and Aims: Gallbladder cancer is a malignant tumor originating from the biliary tract system, with
insidious onset, high degree of malignancy and dismal prognosis. Golgi phosphorylation protein 3 (GOLPH3) is
an oncogene that participates in the occurrence and development of tumors through initiating a series of signaling
pathways. The expression profile and clinical significance of GOLPH3 in gallbladder cancer have not reported yet.
Given that angiogenesis is an essential requirement for tumor growth, this study was conducted to investigate the
expression of GOLPH3 in gallbladder cancer and its relations with the pro-angiogenic factor VEGF and tumor
angiogenesis.

Methods: Eighty specimens of gallbladder carcinoma tissue and 30 specimens of chronic cholecystitis tissue
obtained from surgical resection in the 904th Hospital of Joint Logistic Support Force of PLA from January 2010
to December 2018 were collected. The expressions of GOLPH3 and VEGF and microvascular density (MVD)
counts (distinguished by CD34 expression) in these specimens were determined by immunohistochemical
staining. The relations of GOLPH3 and VEGF expressions and MVD count with the clinicopathologic factors
and prognosis of the gallbladder cancer patients were analyzed, and the correlations among GOLPH3 and VEGF
expressions and MVD count in gallbladder cancer tissue were also analyzed.

Results: Both positive expression rates of GOLPH3 and VEGF as well as the MVD count in gallbladder cancer
tissue were significantly higher than those in chronic cholecystitis tissue (all P<0.05). The GOLPH3 expression
and MVD count in gallbladder cancer tissue were significantly related to the degree of tumor differentiation,
lymph node metastasis and the TNM stage of the patients (all P<0.05), and the VEGF expression in gallbladder
cancer tissue was significantly related to the TNM stage and lymph node metastasis of the patients (all P<0.05).
In gallbladder cancer tissue, there was a significant positive correlation between GOLPH3 expression and VEGF
expression (r=0.437, P<0.05), and both their expression were positively correlated to the MVD count (r=0.416
and 0.433, both P<0.05). Survival analysis showed that the survival rate in patients with positive GOLPH3 or
VEGF expression was significantly lower than that in respective negative ones (x’=5.300 and 6.023, both P<0.05),
while the survival rate of patients with high MVD count was significantly lower than that in those with low MVD
count (x’=11.986, P<0.05).

Conclusion: The expression of GOLPHS3 is closely associated with the malignant clinicopathologic features of
gallbladder cancer and unfavorable outcomes of the gallbladder cancer patients. Based on the finding of pairwise
correlations of GOLPH3 with VEGF and MVD, it is speculated that it facilitates the tumor angiogenesis by
regulating the expression of VEGF, and thereby promote the growth and metastasis of gallbladder carcinoma.
Gallbladder Neoplasms; Golgi phosphorylation protein 3; Vascular Endothelial Growth Factors;
Neovascularization, Pathologic
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1.2 EANLKEN GOLPH3, VEGF I RIE K

MVD

WA AWMU R, VR EZ4 pm, NH
G e H A= SPIE AR M GOLPH3 ( GOLPH3
HE YR A Abcam /A A, TAEHE1:400)
S5VEGF (VEGFHFLREYLIA A Abcam/A ), TAE
WRE1:100 ) Ak K CD34 (CD34BATE SN A
Abcam/Zy#], TAEHE1:200) FRicfIMVD ( HAl
IR B B i T e R AL ) o LA E Bk
W) AE N MR IR, PBSZE ik A0 — i
P X R
1.3 &ERHAE

GOLPH3 &= % 38 T 4 il T 32 5 53 40 i #%
VEGF E 2 KL T4 BT, w24 & 4 5%k B R
PR R AT U0 7 WS, X DA 4 S e €5 o ) B
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1.4 GitFabE

N FSPSS 16.048 #4443 #r o 1T Bk LL Y
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2.1 GOLPH3. VEGF ERi&E MVD &z R

GOLPH3 3 223 38 T 40 Jif i 1 35 43 40 i A%
VEGF EE RKILTH B, CD3445iMVDE
W T N M (K1) o GOLPH37E 0%
P 2H 20 (0 BH M R Gk R W] W T8 M I R % A
41 ( x’=28.476, P<0.05) ; VEGFZE[H 4
20 2 rh i BH PR 2R A R W] I R T8 JIE R A 2
( x°=29.220, P<0.05) ; SOf|HAEFARAMVD
FYIME H47.36 13,08, 304118 Pk 1 4 % br A
MVDFE #26.97 +7.31, LREGi¥E X
(t=8.066, P<0.05) (#1) .
2.2 GOLPH3. VEGF %ix % MVD it # 58 5
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REBEWERN . T AL R E T
XK (¥P>0.05) , WS AHLE TSR .
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R . AW EEi %% . TNMa A C (1
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1 EANKEN GOLPH3, VEGF &ix5 MVD #t# ( x200, #xR: 300 pm)
Figure 1 Immunohistochemical staining for GOLPH3 and VEGF expressions and MVD counts (x200, bar: 300 ym)

&1 WMALRAG GOLPH3, VEGF FixK MVD iH##I LR

Table 1 Comparison of the expressions of GOLPH3 and VEGF and MVD counts between the types of tissues

JilEE2h 80 51 (63.75) 29 (36.25) 59 (73.75) 21 (26.25) 4736 +13.08
18 R 30 2 (6.67) 28 (93.33) 5 (16.67) 25 (83.33) 26.97 +7.31
X It 28.476 29.220 8.066
P 0.000 0.000 0.000
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%2 GOLPH3. VEGF &K MVD 5 EREBEIRAFEFENRR [ (%) ]
Table2 Relations of GOLPH3 and VEGF expressions and MVD count with the clinicopathologic variables of the gallbladder carcinoma

patients [n (%)]

GOLPH3 (+) VEGF (+) MVD
S FRARAE 2 2 P _ t P
FRERRFAE [n (%) ] s (%) ] E (F+s)
E (%)
< 60 27 17 (62.96) 20 (74.07) 48.33 = 12.90
= 60 53 34 (64.15) 00110917 39 (73.58) 00020962 4687+ 13.26 04720639
5
Lz 24 13 (54.17) 19 (79.17) 48.50 + 13.93
% < 0 (05 ) 1363 0.243 00 (7145 ) 0520 0471 o e 0.507 0.614
LR
i3 72 45 (62.50) 52 (72.22) 4750 +13.11
mEE s 6(75.00) 090 076 g e gy 0298 06D 63, 13sg 0280 0780
VSpL DA
Rk 14 6 (42.86) 8 (57.14) 36.21 + 8.14
ok 29 15 (51.72) 9268 0.010 20 (68.97) 4262  0.119  45.28 +9.08 11.624  0.000
&1k 37 30 (81.08) 31 (83.78) 5322 + 14.15
N
H 46 35 (76.09) 218 0.008 38 (82.61) 1388 003 2331323 4379 0.000
¥ 34 16 (47.06) 21 (61.76) 40.65 = 9.50
TNM 434
I 6 2 (33.33) 2 (33.33) 33.17 +5.49
| 10 4 (40.00) 5 (50.00) 40.20 = 6.29
111 35 22 (62.86) 7893 0.048 29 (82.86) 8964 0030 4l o1 21144 6487 0.000
\% 29 23 (79.31) 23 (79.31) 53.31 + 14.40
2.3 PEFEEAHALAH OLPH3, VEGF &iZ5 MVD & 4 GOLPH3 RiZ5 MVD iH#7fEEEEA LR haIEX M

TR HE
Spearman®5 A M5 R R, GOLPH3H
VEGF7£ 801 IH 2 4 v 1) Fe 35 12 IEAH G (r=0.437,
P<0.05) (£3) . 7ESOMIHEES B35, GOLPH3
FHYEZEMVDEI{E M51.45 +13.78, GOLPH3H
‘f&“%‘MVD—TIZi’:J{E%j4O.I7i7.71, ki % GOLPH3 3
WE, HEEmALhMVDWB R, WH S IEM
3% (r=0.416, P=0.000) (3£4) ; VEGFMHEH
MVDFH{ #50.54 + 13.09, VEGFHIHEHMVDT
PI{H #38.43 £8.08, FfiFEVEGFERAW &, %
FEALZUPMVDWE R, WE R IEA G (r=0.433,

P=0.000) (£5) .

# 3 GOLPH3 5 VEGF frlEEEA

IEER
Table 3 Correlation analysis between GOLPH3 and VEGF

expressions in gallbladder carcinoma tissue

A RIEHEXRES

B2 IESES
Table 4 Correlation analysis between GOLPH3 expression and

MVD count in gallbladder carcinoma tissue

GOLPH3 = MVD p B
FHPE 51 51.45+ 13.78
BitE 29 4017 £7.71 0416 <005

&5 VEGF &5 MVD it #i& B F A R rh A X M5
GIESES
Table S Correlation analysis between VEGF expression and

MVD count in gallbladder carcinoma tissue

VEGF . MVD - P
BHPE 59 50.54 + 13.09
BRI 21 38.43 + 8.08 0433 <0.05

VEGF \

GOLPH3 Tt BTE J=San r P
R 45 6 51
B 4 5 oS 0437  <0.05

O MR i E H B FAEPH

2.4 GOLPH3, VEGF 5EMVD 5fEEEEEM
BEMXEH
TTH UG A5 1 2R U A A 98 BB Y AR A
M, BEVFECE BN 20194E7 A, 4 4L BE i i [A]
1~4610H, HALBED IR 104 A, Horp 7140 5 5E
T2, 9f B E BV [ 25 R AT A7 1% o Kaplan-Meier
HAE AT R« GOLPH3 FH 4 28 Hh 437 28 A7 15 18]
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81 H, GOLPH3MI M4 i A fEmd ] 124~ 1
BHELK, 2R AF%IT¥E X ( x*=5.300,
P=0.021) (E2A) ; VEGFFHEZ A7 A 77 1 1]
J8AH, VEGFHIPEA i A AR 2 174,
BHELK, Z2RAFHIT¥EX ( x*=6.023,

P=0.014) (E2B) . LISOMIHSE AR AMVD K
KRN F, KB EE S HEMVDA 5EMVDA, &
MVDZ H i AR S 64~ H, KM VDA i A=
FERFEISA A, PEE, ZRE5HIT¥E X
( x?=11.986, P=0.001) (K2C) .

o GOLPH3 Btk 10 VEGF Btk 1L fiE MVD
IL GOLPH3 Fi: LL VEGF FHE L = MVD
0.8 —+— GOLPH3 Pt - % 0.8 —+— VEGF Btk - % 0.8 —— 1% MVD- %k
—+— GOLPH3 [T - Mk —+— VEGF Bk - # % —— i MVD- %
¥ 06 ¥ 064 1 ¥ 064
£ ™ £ ™ oy & ™
> 04 > 04 L S 0.4
& B B
0.2 0.2 0.2
0.0 0.0 0.0
0.00 10.00 20.00 30.00 40.00 50.00 0.00 10.00 20.00 30.00 40.00 50.00 0.00 10.00 20.00 30.00 40.00 50.00
HeAEEE () A HeArEtE (H) B AAEER (H ) C

B2 AESIEEEEEETHLE
BOSAE MVD 508 B

Figure 2  Survival curves of gallbladder cancer patients with different characteristics

A: GOLPH3 f: 5B EFiA 3 ; B: VEGF FHIYENEAMEFAEH; C: = MVD it

A: Patients with positive and negative GOLPH3

expressions; B: Patients with positive and negative VEGF expressions; C: Patients with high MVD count and low MVD count
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Too SR ISR B Ak el i v 4 R A
GOLPH3ZEH A F A YA RS5p13 1, % Gs A4 X 5§
55 280 g i K A AR Y R AR SE R GOLPH3
LR m TOR . $2 & & FTAEB (Akt) 36
B AR 5% 5 TR FOX O 1% 55 36 P 4 2 Ik 73 40 g 1)
A WA, PTRESE — MU ST, GOLPH3
LA T 22 FORE LA R 1 A T REAIE HF R AH
KEAMSW, AR TREMRNREES KRB, It
Ah, WenZEU R IESE BoR, RBRGOLPH3EE AL
(R N R 7S N [T o = 8 I S 7 T D
AL R IR R B A CEMT ) 00l i s 4 it
1R 28 K568, Iz, GOLPH3MY £k {e vt 40 iy
PRI G 5T % . H BT GOLPH3LE £ Ff fift 58 4 fii
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FERAN RS A, $2/8 GOLPH3EE [ 1 ik 1% it
AT AR A JE 3 9 AN L T A 000 PR 2%

45 A 5 MR AR K SR B ARG, Ay
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VEGF, VEGFIE i 5 P Bz 4 i B I 1) 4 5 1 22 14
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AR 2t i S U e ARG Y R A R A 2 IR
BRAL T VEGFHE 11 %5 &k 9 JIH 52 9 241 21
VEGFRIEFIE & TR LI WA, A, HE
FEALVPVEGFE H R A & T R4,
X5 FRiRS 8. A, ARBSPVEGE R BT
KRB SHEFEAOTNMAY . AR ESSEBEA
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BENHT PRI HAREREE L., XTFTMBEMVD
R A ET S N S 1 L N S SR Gl |
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