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Molecular Mechanisms of Gastric Cancer with Liver Metastasis

Rao Xianping, Guo Dongyang, Zhou Tianhua*, Zhuo Wei*
(Department of Cell Biology, Zhejiang University School of Medicine, Hangzhou 310058, China)

Abstract Liver metastasis of gastric cancer is one of the main factors that affect the treatment and
prognosis of patients with gastric cancer. Early diagnosis, treatment and prognosis of liver metastasis of gastric
cancer are not optimistic. However, little is known about the molecular mechanisms of liver metastasis of gastric
cancer. In general, the process of stomach cancer cells, migrated from the primary tumor and colonized in the liver
tissue by invading vessels, is involved in many molecular signaling and cell-cell interactions. Herein, we review the
research advances in the process of liver metastasis and the status quo of diagnosis and treatment of gastric cancer
patients with liver metastasis. This review will help us to get a more comprehensive understanding of the molecular
regulation mechanism of liver metastasis of gastric cancer and provide a diagnosis and treatment basis.
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Fig.1 Liver metastasis from gastric cancer
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LI A b

e 20 23 rh L A 0 % B S MR R/ TNM
(tumor node metastasis)7 . Zr FR L 1R IE R L
LB R BEAR, B EERFEREN
TiEM. @202 Fh L T ME RS S L
BRGS0 P B AR K R - (vascular endothelial
growth factor, VEGF). /1 %-8(interleukin-8, IL-8).
I /N R CR U5 1 A 2 4 i A= K K] (platelet derived-
endothelial cell growth factor, PD-ECGF). %4
Ji% % (angiopoietin). ¥ % & E¥-2(cyclooxygenase-2,
COX-2). YB-1(Y-box binding protein-1)%%5 [X| T 7£ B
Jert AR A R 1 I AR RO AR O R 2 o,
VEGF[H 1 15 s 5825 b e v Sl ot A i) 8 385 v T
VEGFA L8, HLVEGFRH 1 i &3 e 7% 22 0]
S B A W T VEGE AT R F T I Y
B 20 0, 38 TL- 1o A8RE D] 1 3L A8 A R 248 i )
AR AR O R, Rk BRI R, YB-1E B
Fet IR REHEEER, 25 TR LT
PIE A O FE . AETE S I 9 e 4l T, YB-1)LF
WA RIE, ABFES 5 B 0 A R 1 R 20 B S Y 2
Yo RIA B E T E. BRI, 5ERA R E
e B F AL, YB-1W s ik TR A T IR B
Jeb KB R AL 23 R, Logisticlal )443 #T 3R B, YB-1
& B R S 1S DR Y

22 FiEES

928 240 i AN JE A T R, e S R K AT AL
il ok 35 By & b S S B BT TR S Rl
TERFIEH, H SR8 A% 40 i (natural killer cell, NK4H )
FEI5 IR IR AU A SR 12155 S BL AR (the tumor necrosis
factor-related apoptosis-inducing ligand, TRAIL), £
PO R, B BuMoRE . AT, VF 2 R
R IEAFRIATRAILAH G SZAK, W LRI, 15 R
FHTRATL K 52 44 11 2 0k 4 LU e 55 40 2L BRI, 4
VRIS TRAIL I AE 5 Ji 40 B & A2 R T2, 401 5 e e
AN

N B A K K 52 #42(human epidermal growth
factor receptor 2, HER2) CL/E VT 22 I Hh i 1iF S RE 8 17
TGS | R T, Rk R R AN R
15 B, LR AR TR 5 7% S E HER2 W 3Rk
wEIE, HaRiEaREURERNIRR IS, /£
B e A o R OB HER2 2 (1 i3k 1 e 240 M 2B T e
%, dt— 0 5 K L, HER2 [ i Rk &1 S AR L
WILEE -3-3 1 (phosphatidylinositol-3-kinase, PI3K) i
IR AL, P05 B I P B (protein kinase B, PKB, /K
AKT)f5 58 6, #0061 o8 240 g 0 1227, HER27E B
S e F ok R rh o AR R R, £FXTHER?2
(REE R 25 Tz B AR b v o7 b, A8 B e ol
% Bf B 41 (Trastuzumab) 7] DL 2 35 208 HER2PH 14 B
Je I e B (1) LIS AR A7 2R,

CD82 14 Fk WKATI(Kang Ai 1), % ¥ 7 1iff 51
JisE vh A 45 e IR # ) ERL 0 i AL D RN,
KA 3R~ B AE 2 Bl hE 55 I8 3% 7% A0 G,
KAIT 2 83 30 ) e Jeg % #e 4 B2 8. 9T 70 R B,
JIe 96 44 Jf 5 T (KA ] B 42 5 1 A8 P 52 440 PR 3% T
I # 1k IRl ¥~ 52 48 (duffy antigen chemokine receptor,
DARC)H HAE M, b ifp21 715 2 41 5 3£ K TBX21H)
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WEFE N G E I e g A R B, FFE RS 4 K ATLL R
H7KF B AKT ER AR, B gl 45 R B
~, KAILRIE S B3 AP Bima
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(extracellular matrix, ECM). MMP# fIECMI1] i 72
s A HE R R WK I, MT1-MMP,
MT2-MMP. MMP-7. MMP-9. MMP-21%61E & i
MR FRIL R E T &, e FBUEZER I E,
MTI1-MMP. MMP-7. MMP-9%5 & # iiF 5 7] {i¢ i
B e 4 i b B8] i %% 1k (epithelial-mesenchymal
transition, EMT), &EMTid F 8 E by H4B23637, F
HHEFL I, MMP-14E B i 5855 41 8 1A 1) 3k 7t
e, TS RS 2 AR OCES, N BB R DK I
I i AR S 56 & B, MMIP-9 1) 2% 1 % e 2 4 3(Coronin
)bl JE, R A E R 2 D MMP-2 5
MMP-9 # GRIM-19(gene associated with retinoid-
IFN-induced mortality-19)#01 1 j5, B & %% 1 &k
AR R, DL b g BB, MMPsTE 5 0 1R 28
B, UH RN RS, R —RBN 5+
K¥EEHEEEH.
24 RRREMISF

M B % B 437 (cell adhesion molecule, CAM)
ST AR 20 i T B4 Pt 5 6 Joi TR) A 422 ek 1)
— R4y 1, R A R SeCAMER 1A 1) Rk 2D, 2 TRk
55 24 B 1) 7328 422, {5 e 4 PR i 7, IX 2 IR IR T
% 1 5% — . B-cadheringk 15 T [& 2EMTHx
TR —, (&3 2 Mo ik i) L 19, [RIRE, 1E
B e BT % % H: P E-cadherinff) #2 ik 1 3% 7 & AR,
E-cadheriniZ i [ 1K 5 B i 112 28R FE AV 70 b B 35
AH %, 1 F IR E-cadherin ] $11 1] 1 Ja 41 Hf 1 4= 281444,
CD44v6(CD44 variant 6)72 2 B 73 7 5 Jk 3 5l B
Z—, AR, R H . e R
o S5 I TR 2 B 1) AR 2B RN B FE 1), CD44ve I Rk
5 B BB BT L RS RN Ibk B 2 3 7% 0 5 AR O, A
B i 1, CD44voft & 15 5SMMP-7H) &5 A A IEAH
K, P YIRT DAE 9 B e 5 8 (R S N R 7, W]
RERCA B B2 W RA T 10 2 13 R0, i iR
1 (osteopontin, OPN)& — & B4 % I A 73 wh 1E H
)0 A W TR 4K B 11 0T 0 F, OPNAMVAE | i 2HL 21
TR IA T, R LK P OPNI R IA KTt 7,
HE5 BN IRE. RBREMK, mERILOPN
S S BHRENMEY. OPNS 4% & &
av(integrin av) X CD44v655AH N 3244 AH HAEH, {2k
i £ A P 1) A

TR AU T A0 B R IR, IERE T %
{55 M. §l, B4 K (integrin) 7E 5 A 2= BEH

fiff (integrin-linked kinase, ILK) [ 1E B F, 3035 41 A
A1 T H A BB 1/2(extracellular regulated protein
kinase 1/2, ERK1/2)/NF-«kB(nuclear factor-xB)/5 5 i
%, (2t B e 4 i 0 A2 KB OPN 5 CD44ve st & ),
WO i 2 R B SrefE 5, (EHEECM i, A
i 20 P T DR T, Rt B e ) R AL F B
XUEHT TR, R0 70 S 58K AE B i
R Ry A

2.5 HioF1ER

DC-SIGNR(dendritic cell-specific ICAM-3-
grabbing non-integrin 2)/=CHEE R KR AL —-
WEFE R I, 7 B R AR ML T DC-SIGNR & &5
&It m, FEAKDC-SIGNR 1) 35 1] LALE AR ST B
T A R HG TR L AT RS AR 2R, EAR P I 15 e A0 i
% . DC-SIGNRFEIE T I 22 M K A JE 4 i RNA
HNRNPKP2(heterogeneous nuclear ribonucleoprotein
K pseudogene 2)[] 7 ik, HNRNPKP2 1] T i £ [F 1K
4k 40 o IRl ¥~ 52 /& 4(chemotaxis cytokine receptor 4,
CXCRA)H %, M4 i) B e JHF e #25. CXCR4
EEETHNESHSHER. WO EBEE
AH KRB, MCXCR45 J it f&CXCL12[chemokine
(C-X-C motif) ligand 1214545, #3 AKT/mTOR
(mammalian target of rapamycin). ERK1/2PL K&
JAK(janus tyrosine kinase)/STAT(signal transducers
and activators of transcription){s 5 i i, i3k H 4l
FRLIRIAF 75 R RS 1R 2809,

M5 2R LA A(melanoma-associated antigen-A,
MAGE-A)E N IEH HZ R Rk, H DA RN A
FEBIE e Ik, BA TR I IR R S, 0 JRaE
HIRE VR T B R R . MAGE-A10# 1) 1E
15 B R i h s RS, Ha B ZER IR K
TG, T 46 B e % b A RIEMAGE-A10, 13
WIMAGE-A10M] fE-2 8 8 2 R 7 20 7, AT N
i 7% B R S 12 T DA CRE ) YR T 1R R 8
o

T4, twist. YesHH & EL F(yes associated protein,
YAP). K fit 98 #0 #i1) 5l F-1(large tumor suppressor 1,
LATS1). o-F ¥ LWL ) & H (a-smooth muscle actin,
0-SMA). IV J5i(collagen type IV). HLE FEA K
% 1 Bl (dystroglycan, DG). MicroRNA-27b%5 431
AR AR A i B A A SG10 IRNAIT AT 1B e
HeRR R T, T RPN, X B e e 7%
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(hepatocyte growth factor, HGF), fi¢ 3t & & - #5721
T TE B, 76 A5 b B FIHGE AT L2 2k 5
Je8 41 B P )5 2[R c-Met(tyrosine-protein kinase Met)
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JH U 2 WA [ A Sy R4 ) £ 2 s w, B
B % I MLPE F o iR 4 i 30K N S, AT
HSEC M Kupffer4f ffl B i — % 1k ZANO)F T #k
Z-y(interferon-y, IFN-y) & i 83 25 %8 ] F-a(tumor
necrosis factor-o, TNF-0))l, 5 & 41 ffl 52 FI| TFN-y ) 5]
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Fig.2 Microenvironment of liver metastasis of gastric cancer
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W, F 2 AE95% /e A7 B IR Al 0%, TFN-y1
A DL 2 ) B R A R R DL G R R 20
SR, AT DAARATE I T il 2 G2 S S F) 75 e 201 i e
FEFBE AP A TE TR, BATEBUN AL, B 4 i
43 W # Ak A K TR F--B(transforming growth factor-p,
TGF-B)rJ LLAE T Bk v 470 ) N 4 i 25 125, 5 B0 o e
I B e eI, R A i 43 WA Y CCL2(C-C motif
chemokine ligand 2)F1L-655 # {4 K ¥ DL K& B0 4
HSC43 3k i) 41 4 3% 12 25 A (fibronectin) 7] PAAH Z5 15 58
KR 4H ffl(bone marrow-derived cells, BMDCs), &%
G A B Th g, (e 2t ek e 2 P AE 4% B H) S
925 16 30 2 I A8 AE Y, 3K 3 IR AE 1 e I A
it i rh B OCEH B, B R E B i 40 i BE 75 75 JHIE
HAEiE .

i 20 1 S HSECH b B 11 I 5 5, 68 2 25 1
fie ¥t g I % % . HSEC% #|TNF-a. IL-1XIL-18
S ZORE BRI, A0 M R TR I TR RIS K
40, WIE-3% ¥ 3 (E-selectin) L 41 fa 5 Bt 7> 7
1(vascular cell adhesion molecule-1, VCAM-1). 4f
M A1 %5 B 43~ 1 (intercellular adhesion molecule-1,
ICAM-1) 238 I P& (carcino-embryonic antigen,
CEA)&E, i 1E M 83 40 g 55 P Bz 40 10 B0 & B0 le J
6 240 JH0 5 FH 2000 T P 286 B ko e e 00 it £ JHF U o )
A 70 HEEE 7L e 4 T o 4 i R R R
[1-2(Claudin-2)5 20 &5 Y, e 2 ik ed 240 L sk
JiU ) % L, Claudin-23& Af DL Fe-Met B £ 5, 2
BEH AL R, B e 78 JH O B3 1) A S PR R B 2
HHA AR h AT BB gD B8, SR, o 7HLl H
(B2 P = TS & 2 7 e

JHF 2 4T i (HSC)X S 72 th B AT JE 7 B 22
YEF, IR Sk U I TGF-BAN I /N AT A A - (platelet-
derived growth factor, PDGF) ] DL i i3t JI & 724 41 Ay
WA S UYL ET A, [N, 300 ) 2 7 4
i 368 3 22 b G 0 A A% A PR T i, G o) B %
SO AR BE I AR s PR RRECMUS 1y LA B A1 32 i
T 4 B B RN FE AEUS . TGF-Bik 23 38k 8] 53 i 41 4
A0 7 AZIL-11, TL-11 R LA b 88 240 i b i) STAT-
3(signal transducers and activators of transcription-3)
BT K, $R A B A RE T

B i H 2 12 A 52 o 22 b 4 i B IR 5 O R L
YRR, % B e 7% B 2= G BB R e E L, AR
V3A VF 2 53 ALE A B, ZE IR 28 ) R

SR L. R N A R SR AT T
T TP RS SO 85, SR A R T3k — 20 ) B 1S e e
BT HLE

4 BREMEBHIZERTETT

S NS B g 72 BODL ) A7 — € BT 5K,
1B H AT HAZ W MG T7 AT 2 — KHMEE, H A2
B EE AT E B R R R T RIS st
Z AR ED, TR, rEEEREC
e B, Sk RIR T T 5, M E U
fE .

H AT, IR Bt B e i 7 112 i 32 2R
v 2 Rk F B, B, W #i. CT(computed
tomography) & Wi JL 4k 1% (magnetic resonance
imaging, MRI)% . PET-CT(positron emission
tomography-computed tomography)¥3 i il 15 % JIT 2%
¥ JRE B e A AT AR T A2 W ROR, 0 B e IR RS 1
2 W A R T IA89% LA M), {HIX S T v AN e
DR e 2 A, xof B 301 )2 AT 4R R ) SR R
P ©F — LU R 7T FR SR Tl PR TR
At Bhiz W, a0 T 5 CEAL CA199(cancer antigen
199). CA125. AFP(a-fetoprotein)&%, {H4% FAT #2501,
H BRSO 70 TR S RERE ks I B e A 2, ik
JEFRCD44v6. OPN. YB-1. MAGE-A10%54) T 1] fi§
VBN B R RV AE AR AP0 BT R 1 — 2 5
k. R B R RR AR Y, B R AR
MR IS ST B s B e

H 10T 5 98 R 67 7 2 B = B A 1
PR, 19T ROR 2 . IR TR UIBR B R AR S
R kL, 2 H ATe @ B R R ME— T 7. EAR
BRI AR B MRKH R BRI, 255 & V) fR &
RIUESF AR @R R, (A R B RE AT IR A
YEVIBR, 2808 HE HRER G BT F&. BARR
GiALTY . R TT FI NIRYT S BT T R i
M B H AR TR, WChen S M5 T 114451 [F] iR
5 B e 72 B35, 78322 DCF(docetaxel, cisplatin
and 5-fluorouracil) 8¢ SP(S-1 and cisplatin)if J7 75 %
J5 RASEA S B A 0E, T R PR N
2230 H, BB RO+ AR

B0 RS U O BE 960 7 A R VR IT B R TR
HABENE. -Met/HGFE 518 B 75 V72 iR 1)
KA REPEAREREMEM . EilnRIRR R I,
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B[] c-Met 1] Z5 YIMetMAbRE H 2036 J7 B I S FL AT
Fe R, TNFHLLE 2 Mol hl v 4 B 9 L 1) ¥6 47 A
T, — WU TORE B R 4 RS 1k 45 45 Ikpd20 5 TNF
Rl e, 49 2 i pd20-TNFRl & & H AR PTH R k1
TR, NIT R B R IR B 1 IR T 254 A T A 3L
AR,

1T 4F &, PAPD-1(programmed cell death protein
1). CAR-T(chimeric antigen receptor-T cell therapy)
SEONAER I IR S i yT O AR, AR T — RS
R . —FE A PD-1 4% T £ Opdivo e AN mT Y B P
W 301 15 88 S e A% 2 R Mk B e FE A I PRI vh
I, Opdivoia JT 2124 A P 3 A A7 3 826.2%, %
REFIZHN10.9%, 15 I 2 16 ST FAT B (1 Im PR X
Ko BPIRTT R H AT E BRI 06 @R R I T,
KRS o

5 HESRE

i bRk, B SR EAN 2. Z2PR
A B R, W R 2 0 1 R LR 2 5 .
iy 4 i — 7 T Y % E g 1 AR Ak, A e
¥ 07 A Je; o — 5 T 5 HARLAH M AR AR, T2 ke
PRI RS A5, (R B4t . Bt BmH
R A V2 0 TR 9T . AR B
oy e ¥ B I = 22 i T I E A AR A, (B VR
Z W TR, I 20 B I F AN R A ) T 3 A B il %
H, AFE R S R R R R B R
PR A% 1 20 i N A2 JE R E H AT AN 28, 431
B RN R R R R R A E L —.
BERTIX ReRE S o R SR VR T 254, A B
(I R R FH AN -

B i i 5 AN I AR AR B A T 5 ROA 5 1
A EAEH, s oA B 0] B 72 i A2 B B B e it
VEFH o X RS TR 53 (B 7 328 T A i 8 43 3=
BRI FTTT 18], AEGT B s A A O 58 1) Wt SR AT EE A
W B, wEEREMIRABETT, Lk AT B g
A S MR Ik, S ) R AR 55 1
IR IE T SRS B T ROE R S, B a) R B AN R
P 24 i 2 4 L 55 ) 24 D A RO R 22 b R
o ABAE B, Rl e b, haRe = A 240
ERITAIY . T IRZMEE BREHECELE
AT FARVGTT, DRI 4 () B8 [m) V6 97 BB D I S g
BITK RS ERIT BEEER E 2T K.

BEE LA TR BT AR, AR 200 15 e T
Fe LA BRI R . IRABIETT B 8 2 LA,
R B8 SIS W AL [ 3 T 4R AT I B 1R S A
RIEHH SR EVE M E IR TR, PAeE B3 1l
JRBLR, S AL B .
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