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Abstract
Gastrointestinal tumor is a common malignant tumor in China, which mainly refers to the tumors
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occurring in the esophagus, stomach, colorectal, liver and so on. Glucoregulatory protein 78 (GRP78),
also known as immunoglobulin heavy chain binding protein as a member of the heat shock pro-
tein 70 (HSP70) family, exists on the endoplasmic reticulum membrane of all eukaryotes. In recent
years, a large number of studies have shown that GRP78 has a potential regulatory role in the
progression of gastrointestinal tumors (such as esophageal cancer, gastric cancer, liver cancer,
colorectal cancer, etc.), and the high expression of GRP78 is usually closely related to the clinico-
pathological characteristics of tumor patients. In addition, GRP78 can produce chemoresistance in
gastrointestinal tumors, and there is a certain relationship between the expression of GRP78 and
the prognosis of patients. This article mainly reviews the function and regulatory mechanism of
GRP78 in gastrointestinal tumors, and provides theoretical basis for GRP78 as a biological target
for diagnosis, treatment and prognosis evaluation of gastrointestinal tumors.
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1. 5|8

THAGTE IR o5 AR IMRE 1) 26%, HAET3 5 2BRIMIRI I 35% [1]. AHOCHT 7838 B3R E 36.4% 1 iE St
TR BEAGER (B S5 el e aEm), BRAERE EFHIRER] 3], BRKRZHEHK
WE AT, CaRkEFARVIBHIGINLZ, Mol T sz MR e ki 7. & DA mE
B2 VAR TT i R v R i 2V K e AR RIOR G R SO S R R, HOOR T R B A e R 2 . (Rl
I R ST T SE R AR YIRS S REAT 2 W ST T o I 2k — 2 S I 5 A a7 7 1

ENE R AT E 1 5 (Heat shock protein 5, HSPAS)3E [K] 2w i) (14 58] 2 B 18 15 2 11 78 M A A2 #k
SLEE 70 BN EVEY), GRP78 EZHMAThREIRAL R — A B =Wl M Bl s MR I BOR i i
PR 45 A R — R i IR 45 & 1841 GRP78 H 654 MNEIERRALRL, HIhBE R B LA R 3 & 10 8 A ok
HE B AL IEH[5] [6]. XM & E FEEAFET AN [7], GRP78 ] LLAALE T A A A N Je 4t |,
{HTEIE R AN FARDSRIK . ARSC TR GRPT8 MIRIA . TR R AE FMLHIEHT SCRREEIR, HER I HAE 9
FESWT . TR TR0 S8 A2 1R 97 3 s A

2. GRP78 iR 5 HERIEFHIFERIA

#HARTEEE H 70 (Heat shock protein 70, HSP70) KL & V1 2 Bl i1, HoH GRP78 (HGNC: 5238 £ [H 5
ENSG00000044574)07F N2 9933.3 (K 1), NIRRT E A KK AS (HSPAS), fA1EA 15 NEFRA,
FHOCH FUAE B GRP78 TEVE 2 VH A0 MR e 4G G AE L 9 dn . (8] B [9]. Ml 10]. FUIRa[11].
JHE[12] OF SRR 13] AT ZI RIS 14155 . 18 MR R R IA1E 4 B K 7 #1(Gene expression profiling interactive
analysis, GEPIA)E(#E X | GRP78 1£ 2 Pl e 1 k4500, 7] LLE H GRP78 fE4L K 2 HH fhiE
PR A e R, B R T RO IR HL(E 2). KREHF TR dRE GRP78 A2t vH k.
TE MR I R AR SR FE, T 5 Im AR B RRE 25 UIAH G, 1 an: iR iR FE - TMN 732 ik 42 %
RS BRAMHISHF R R, EHALEMIR T GRPTS HiRik B LKA B FH HARENTG. N

DOI: 10.12677/acm.2022.12121647 11431 Il R 125 23k i


https://doi.org/10.12677/acm.2022.12121647
http://creativecommons.org/licenses/by/4.0/

SKAETE %

TIEAEMA S, 1E# M GEPIA $¥5 2 — b L HL GRP78 EHALIE il v Kaplan-Meier 24277 #h 2k (14] 3),
g5 R GRP78 Ik /KT 5 BA £ H(Overall survival, OS)FITE 55 447 M (Disease free survival, DFS)f%
EEVIR R UL EEIER GRP78 1] B nl LME A FERE 12 W 1 AR Vb S AR TT #E 5[ 15]

95 YLthfk - NC_ 000009.12

[125199533p [125246744 0
LOC105376271' HSPAS d— '
RABEPK LOC121366025
LOC113839506
Figure 1. GRP78 is present on human chromosome 9
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Figure 2. The GRP78 expression profile across relative tumor samples and paired normal tissues

2. TR PEHEARFNEL XS IE F4H 4R A GRPTS RikiE
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Figure 3. Gastrointestinal tumour ROC curve (a): oesophageal cancer; (b): gastric cancer; (c): colorectal cancer; (d): hepa-
tocellular carcinoma; (e): pancreatic cancer

& 3. JELIEME ROC Bh%k(a): BERE; (b): BiE; (o): LEBE; (d): BFE; (o): BRE

3. GRP78 fEiH{LiEME M IlE R B
3.1. GRP78 5 8%

i S R 2RO WIBE R, B2 FEURAESE T N KIS 16]. WM. A millE
EBRHKE RN KGR R, HEFEFRFEERER. 5 FLEFFENET 20% [17]. BLAK 41T
ST A BUR L 3 3 B B E LT R .

HF 18]I GRP78 IR (E & B A h B B m BRI 2, SRTMAE IE 5 2R e AR 2 JL B
Peng “5[8][AIIER] 71X — M a5, FF & B R BE AR BE A2 HFAE 7R . GRP78 KRk Stk g5 #68 DL K
R IAR G, SRS AEES . WROBLIRA . R E . MR E . A g MR RN R R R
TN, BEVISE REIR: 5 GRP78 kil & ML GRP78 (IR #F ARG HIFH 5 SFEAEFR UL L
PIAEAFIT ] . GRP78 @RI 5k s B G DR IREE A ¢, nlE N &8 8K 41 i i (Esophageal
squamous cell carcinoma, ESCC) & # S 447 #(Overall survival, OS)JMZ T F R Z& . R GRP78 RI/EN
ESCC &3 — Mo i) WG AR ST HI K ESCC /3 I U 500 . 2020 SEE2 85519 R BUE T E A
4ifH GRP78 FRIAE THE 5 HEUL EH 4. HER W GRP78 mRik R HIGIK 0. AR, Wi
R K. A RAEI: GRPT RRIEHA)E 3 FAEAR AT GRPT8 mRikdl. Hnit—BiEsk 17k
WAL

Jie e 24 L 1 452 28 R A A L T SIC TR A i /1 5T ECML P, R & )8 SR 1§ 2 (Matrix metal-
loproteinase 2, MMP2) 13 i 4 J& & FH i 9 (Matrix metalloproteinase 9, MMP9){E &y ECM =& L [ i &5 i .
Zhao %§[20] & 24 GRP78 Jik/b i, MMP2 Al MMP9 [{I3RiA RN R, SR10 B-25K5 8 (A twist 13K E I+
B REA X R, GRPT78 W] Reidid 521 ESCC 40 il MMP-2 F1 MMP-9 (1355 KA 4475 .
Peng %[ 8][AII &3 GRP78 A fig ik ESCC 4l (12 22 AL, X — KI5 Zhao NI R —FF. 48
MHARSCHURE T IR B, FEH D H—IFE[21 ] KPR E GRPT78 B4 T 5 w4 A
G1 N S JHF G2/M J,  HLIGHA R4 3 LS 40 i v T e W S 4R T o 26 W HL AT e and 3 1 400 i s JE s
ANESEAH P3G 5E . B AT 7% A FH O 703K B GRP78 75 5 3 40 B8 T A s L, 75 Bt — 20 1t ot .

3.2. GRP78 5 8%

B e A A EROE TUOKR WU AE, AR AR = KW WAL TR R . EIRIE B e Ao R 2 EIRIRE, e
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BFERE, HAREAEM IR TR LB R R[22] [23]. TARYIG . AI7 Fjs0T U558 2 5 WG T 7 .
SRIM, REZHCEEHIS OO, SO B A as Uk, o T RATR UL W R DA & — A H R PR .
O KEIRIETE H, GPR78 maRiAXT BRI . 2B MEHEA—eEH, At GRP78 iIfE
N B G R IZ TR AR (8]

Lei 2524 & BUAE B B 21210 K BRI GRP78 P ZRIA B 3 v T 15 3 2 2 o Ll PAC s B A B 44
fEE7R GRP78 RiILHRIHIREE . AP R B R B A G, AL, AL R B3 1) GRPT8 &
RRET MBS RS, I HRPUEDS N GRP78 Al LUK LA G151 H] 1 8 40 i i 14 e,
SRIMILZRIE GRPT8 &N T G1 MAM4N M35 . X uest R0, GRP78 nf LAk B e 40 i (1 3

AR LR 3 EE(PI3K)/AKT (F F G B) (5 5 18 2% 7E 40 B3 58 4k A R R T2 b R P AR o
Jin ZE[25 T 78 R B0 KIAA1324 [£i 7 MNK45 418 AKT IR L . X — B 2 7] A8 5 GRP78 F1 KIAA1324
MIEAERA . HFFCIE R I KIAA1324 A3@E 06| GRP78 %55 B AN A T, 30 5 J g i An g 1 2
Koo A BIEE 3 D1 &40 HJE B R A B 3. ON-013100 & —Fh il 40 fu 5 & B D1 RiE 1
&, o K PR IE T . Wang 25261 & Bl GRP78 Al ON-013100 EA AL 2N L NLRP6 1]
PR GRP78 7] LA PYD 45 #3845 & . GRP78 f] SBD 45 #4381 NLRP6 2 [a] 7] LAAH EAEH . F A%
i GRP78 [LA/-5 NLRP6 FiRZANAEE A D1 Mk LR (i B w40 M 3 5 S b A p i 2. B
ARG R TR, BEAL T GRP78 EHRE LR, XG5 R—(27]. HHCHF[28]
I #% GRP78 75 ME I A% RNA T RIEEAER, 73 GRP78 UTEM A B i SGC-7901 2 il 5 1) 51«
LERFRM, H YL psiSTRIKE/Grp78 J&, GRP78 mRNA FlIE (A1 KIE B HE K. W GRP78 Fik M A
AT RG2S T BE R e A B AT IR o S — TRUIF FE[29 R . £F VAR R kringle
S I T AN A A SO P B R A T R GRP78 FIFRIA, 320 S8 T caspase-7 HIZLAR A bR
YU T - 2 A 75 W R kringle 5 AT LGB 15 GRP78 (#9232 M i 4] 5 8 40 B 1 26 K o 78 5 7 THI[30]
FISRLE R BN : GRPT8 Fik B &3 B 2E 77 7] B35 K T GRP78 FRIAPHIE M B . X R B A4
1] GRP78 ik 5 BTG A%, GRP78 1] By I B 96 £ 35 T 17 LA S VP AL 15 e B8 2 10U 1) E B2 4R A o
TR T3 138 ELISA J2A60 5 Je B 1 375 A IE & 1% TR 5T GRP78 HUiASiR, 48 RE W B H gt
GRP78 H & ¥k m T 1EH M. $&7~91 GRP78 7] B & 12 Wi B 9 i — METEAE bR 4 . SR IX 7L -
JEVHE T It GRP78 HLARRIPEREIX 4y B B AR N, TIE%5S B % an RS AR, &
TP 9T, Rk, $RF0 GRP78 7E B - I/E FHLEI, AR GC B2 Wit 37 AR 4 SR 7 1
TETERE P

3.3. GRP78 54&HIGE

SiE W R WIEIEZ —, B RE BRI T RIER[32]. RE 90%H 7 45 By
Ji B P DO TRV @ (33], (R oy eI B UG R ZE[34]. BAN B T4 B s Wi iia 7 A 1
—SE I, {H A2 45 L 0 A A 2 0 AR AR B BR[35], IR A b B2 2 38 I e &85 B R i AR (K AE WA B4,
ot 45 E g 1) RS2 W Aa T R R L.

Xing Z5[36)H i AL T T GRP78 TE NS EIEts ARE W B FIEw AL, Fr@id g
shRNA-GRP78 Ji kL & ILAMUA 2140 7 RKO At Hidis S 7T A . B 5255 (378
GRP78 5 K71 meta 731K B GRP78 FRIAFHMER 5 K BE KM S 2 B, HnbER
HARZERIEARNE, (B2 5Kl ARHZD 2R B BE AN —IUARSN LR R I [35]:
B =] DT AR ) DUIE S i 4% PI3K/Akt/Raptor i&12 L4011 PIK3CA RALH CRC 4iffi5E, Jf Hi%S PIK3CA
KA CRC UM T2, G 9RA0M 5 . Gong 553813 Bel-2 A LU I BRI 3E 2 2548 I Bax f3R1X,
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{HRIX 445 r LUl BIX i S 1045 B ) GPR78 113t F AW k. PRt W 363 & ] L@ N
GRP78 [ IA RN 25 B M J 40 L (SW4R0) I T AL #5855 [39] K I miR-340 REW H H 4L M)
GRP78 RfEif COLO-205 AT, FHH 4 Elpm e . TR AR, Li F5[40] KK GRP78
Al 5 uPA-uPAR HH M RS 4G4 FI2E T CRC AR 2%, I H 3K i GRP78 Rl i@ #77 CRC
Y11t 55 2L 5 AR B LR RS ECML I B T e 3 CRC AT RS IR 28 . 1845 Bl B vk T 2540
f RS, MR TR R [41 )7 LUBE I ATAD3A ZFa%E GRP78 HIEIEN T & AR R ET S IR
ER N, T BRAR G 2 JE M AU R 0% 11 BAK Chern 25[42) & Bl SPARC il ER MifE 55
GRP78 #H HAEFH AT LM ST G A RAE T 53— A 5T R BA[43] GRP78 I mRiA 517 5 4 B e s
PTG ARG . X el Jo g B PRt 17— R A b, 45 B g 1) R B2 L AR T B

3.4. GRP78 5T

JHF 4 i f8 (Hepatocellular carcinoma, HCC)A& — 2 28 B MIRT, &5 & A2 72 BRAE A I 28 R0 R A0 0
S HAT, AR By R AR A B T IR R [44]. 90%I¥) HCC 1) &85 i S8 A0 5518 14
TRk B 8, R IE HCC B3 B AEAAIA 5 A AR 21K T 13% [45] . 20 s 1) R 2 oo T 8 B0 2,
HRER R TS 2 UM O R0 M R (0 R A N AT AR K e B I TG - (U, R 2 30U 4 g 28
HEBEZWOTI, CERETFRYS. Bk, RISk T HCC B 1) RIGHUS ARk e: R 4 0 E
L

WA FERIA[46] [47]: GRP78 & ATE HCC A RIAHE ST IEF AL H GRPT8 RIER 5 EH
RS MERITER, {HJ2 GRP78 B HPHMERIE S BEARET AFP KT MR R/ M AR G, T
PE[48)i 1 7 Huh7. Hepl-SK PiFH T4 & - &Y+ GRP78 g5k 1A GRP78, #RF GRP78 1L/
LT, T, AR IPORIEER . HStinai K] GRP78 (Lt ma gy, o, k2%
REIREEBAEM . R EE—D 7R BB0R R Y SR 50E B, GRP78 Jd FIA T LAk e i & A, bR
JAM AR . JeT i 7E[49]R B survivin AT DU IS IR /> GRP78 FIHE IV IY 8 [ Fak SR 1 15 FH 240 i 1)
R UL ANH A A B EMT. Wei Z5[50][FBIGIE T IX 855, 3 H k¥ P4HB 7] Ll il T 1 GRP78 &
BSR4 EMT. TR A2, 1E 2019 4 Xiong &F[51]& L GRP78 F1 LRP6 AHHAFH LA T
LRP6 & (17K, M8 0% Wt 45 538 555 HOXBO {2 HE S KR AT R . 7R 1 R 22 A0
R GR, IR T PR IR T VB A SR . M OCHIE FT[52]3E 5L : GRP78 7] LUl % IKKa/B F1 IKBa
PLE AR 3E IKK o/B 1) B AR RE 45 A7 1) NF-KB M 3900 FAT10 Rk {2t HCC 193858 . Gemma %5[53] & 81
JHF 9 4 i o 308 CDSL AT LU I 254 GRP78 e it e 4 M 384 BB RO 12 S BE o 7E 55 — TR 78 R 3
[54]: fERTREHZIH GRP78 FKisHE 55 M4, H GRP78 HRik B 1 AL B AR A A7 8] DA K FR A2
I TGt R LR A7) (R B KT GRP78 KRk, ZEH IS TCGA il AT A KB KM 1 28 [F] B 36 T
PAEWE AP < 0.05) (151 4) . 1t B GRP78 5% T B (1) U5 B — & i o 25 b Jirik GRP78 78 - (1) & A2
KR UL A0 e 1T, RZBLLR TS hilEE EEEH.

3.5. GRP78 SR

Ji iR eE fe NS B MR i O MR 2 —([55]. B E B AR BRI 2 S 45 IRJ% (Pancreatic ductal
adenocarcinoma, PDAC), %)/ 85% [56]. MEME BA S EIRZENE, ChEistR. M 2 N8, 4L
EAFIN 3~6 N A, BETER 5 FAEGFEFRN 8%LEA[5T] [58]. RE AR S FrE it K 2%,
EE R EAH DB T NEUI 5%, 7ETCRE RS AE & T 8 B[ 591 o PR bk 25 3 4R R R e b Jg ik S 0 B 22
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Figure 4. KM curve of GRP78 in hepatocellular carcinoma

[& 4. GRP78 ZERFEEHAY KM Hhk

JERTIE AR A[60]: GRP78 TEIEF AL, AR R iR H LR i Ra R kTt . il
617 Bz Niu Z5E[62] 5 IIAIESE 73X — W 5 : GRP78 7 fif i 2 23 1 2 5 7K W 4 v 9 55 16 4 44
43 BT GRP78 335 5 g i I R B REAE 6 R R s 21 21k GRP78 B (A RIA iR iR B AR > 4
em. MMUFEEEAR LA R T - I DIM G, SEBE MR R, BRI, N 23 J AJCC IR 73
BT WA K

F—IE L6313, FEAK 50%1) GRP78 ik v LA B KRAS DKl 1 FE s /s B ASE 2 o 1 fie g
Ao Soma ZE[64]1F B T I8 YUMT70 %40 GRP78 MITiif 5 P 5 W RL I 26 S AR A R = 53
— I SR BH[65] GRP78 W 3R v DA ok 39 02 i 43 & 2 W 20 i RV 1, DA R 1 At i i 32 30 )
e FAR R R IR 2% . AE— TUASMIE e R [62], GRP78 #£ PDAC 4l % Hid@ it i85 CyclinD1. 24
Jit ) B2 OB VE IR (CDK) 4. CDK6. RIS 5% 5. 3% 3 (p-STAT3). janus ¥l 2 (JAK2). ras [A]
PRI F R A (RhoA). Rho M55 1| (ROCKDHAIEHEMA 4 (Smadd)[IARE a 3P 45 Kyl
PDAC MM fbE . TR AR 2%, 45 REGEEY], GRP78 EEMVEMAAIGIE . TR MR 28 i i
H, H GRP78 {7t 5Bl S & TS RN RA K. XK, GRPT8 SIEAMEN AL RIEMTE %
PIFHOE, #2875 GRP78 fE e & 2 AIEH .

4. INGEFNEAEE

THACTE SRRy —Fhi W, A BRI R ae I LA 5 R AR R R . HAl,
LI A IE R R LR AR T O T SRR 2 BB B 1 DOV R T R AL, T ER
O RN EERIGRST FBL. H AT EARIX IR I VA T DA S5 SRS — S AR SS SR T S i 2 i
MEZEHNE, FEMRER LR, ANMSPBUREICT . JT LR SR VG T 75 R b (AT
RAWEIL, ORI (B8R T W R AR e, (H2 H RTCE W AE MR TR R T /i gt — 2B i
RAWTT . DI, 75326 A M 1 AV AL TE i 988 231 LI B 9

GRP78 {E AR E A SR — 51, I RAE 2 M B MR 2 Rk, KEFIERY GRPT8
MR R, S S, 1T, RFBCLLFESFET, EHAAERRE KR E KRR KR
A EEAEN], HARIKKT 5 R BAE FARRIE DL S M FUS AAAE B VIR R . MW F R W], GRPT8
FEVH A R 20 23 S AR Rk Wl St v T IR W A G e i . eAh, 4T 4 KR GRPT8 5T AL IE iR )
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KER, HFH THNMER. KT RANOFEAREN, NEEF—EMER. Fik, 7ERRIH
o, ROREWERREA, 2O RBHT B S INAT 725 SR nl 45 FE A St . BEAE FRATTXT GRP78 (1B il
AW ke, RENE 12 J7 TAE AR ™ P95 R A i a1 AT B . 1 EL AT A DR A AR FH A
MM A IE R R R . B, 7E &8 GRP78 mlilit i MMP-2 1 MMP-9 [)3RiEHI#] ESCC
ML # . 76 BT GRP78 A KIAA1324 AHEAE A MM BEK T MNK4S 4 AKT HIBERR IG5 S B
ST e 9 1 DA R U] S s A PRI R (1 2B K L 7RSS B TR AR T GRP78 AT ARl T 5 uPA-uPAR & AR RSt
ZEA N SIEEE T CRC 4IBRI1R2E. 7ERTRER GRP78 A1 LRP6 A LLAFE HE I #E Wnt {5 5@ 11
HOXBY et IR B AT S . SR, GRP78 AMUAEHIE MR b R IEE EEAER, 78 AR 1)
YRR AT B AR . it e T [66] &L GRP78 5 OTUD3 AH H.AE I vl 4111 Firi e 21 ffg i 2E K At
. GRP78 miERIEE WG A RA LR HALS w40 Al 4 i HH (5 GRP78 T 17 1 it et 4 e 184 B 41 32
HARIATI[67155 . 1EFLRRE T R I IR (BA) BT ¥ W GRP78 /T (W BE B AR A ER POSOR T2 42 Tl
) FLR T A 2 (68155

R LRTR, BHEG G RV IUHERE, E0 AN [F BT A MR 2R IR JE B 45 T GRP78 1R AE FH L
fil. JREEARNK, EIRFRERREAE S W AR TT RIS TE M AE YRR ) SR IT R A, HE N — R R TR
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