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WE  PIKTCE90B1 XFCNBEE 196 (gp96) . gp96 J& TR LA 1190 Kk, J&—Flmi AR S Bl AE FE MR 1 . 1
H—FP N 1, gp96 ELEFF N TIMFAZS . AR R B RA ARy T 3 T B AP A, R s 0 4 7 g 14
AR R R i E mEAME . gpo6 1E R F AR R MG & M S oA R ZiRkiE, Hh i HER2, BARM
Tol EZ RS LA K RN . KB R, gp96 fEfFE . FUME . B S R RZRIA Ii sh i ik, IFEMRERER . 7
R )7 R B AR . AR SO gp96 FYFEARSS H4 Nl g S AR i J2 A R Jevh O VE R 5 T A T4k, TR E
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glucose-regulated protein) . HSP90B1 (heat shock
protein 90B1) ., CaBP4 (calcium binding protein 4) |
TRAI g ERp99
(endoplasmic reticulum protein 99) 4§, J& HSP90
G 0 PR BT I B B L L P X N Y
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FPF KDEL, Jf4d & 4085 i R D 455 AL Fl 11
NSRS G " gp96 TEILT- A 4
Ja2E R rh A A S, IF B S — AR RN
Jot 5 B AR grp78 7EA% s BRI 1 BRI
IBAET PR AP0 T D RE A RLRORI A
A B, UnRAEEYLER . B fE AL |
PERHIT . bR R A & LA B R B iR
FIRE R R Y gp96 25 T 2N 2,
TR AR | R A T 1 A
P TS A P AR O F, 2R
gp96 MY KRB 5 Z M HUREH G, WIRAE .
TG R MZBATEESR AN A B RN
55, PR gp96 nl REAE 2 Bl P A A K SR AL ik
HEARH 7 ARSCR A gpo6 B AR 7 AR
LGP R s A e AR A A R . R A P A
LIIRE.

1 gp96HI g K E 45 FiE1BaThEE
HSPO0 & i+ & MR e 8 1, 29 4 ek

F1 Y 1%~2%. HSP9O LA [A] YR — AR BB A7 7E
RS RPA TR T RE, Rl SUAAH B RZ
gp96 FEAFAE 3PS (IR ERPIRI S | 5
RS A G s il VA S 1L [R HSP9O %K
R HA 512, gp96 MR AL T 3h 2k,
M op96 SEATER . LR T EE P E A AR
ISR A ZRARAS P AR 53
S H 3 AN EREEE T LA, AL N2 (N-
terminal domain, NTD) . C ¥4ty (C-terminal
domain, CTD) 1 [A] 4t #43 (middle domain,
MD) PV LAY T, A AT AR L E X
$2F-45# (the charged linker region, CR) Y NTD
HHEF| MD X8 . CTD fi 3T & (1 i &4k, i
NTD i i3 45 & ATP 0] & A= 8 1 — R Ak . gp96 1)
CTD h &4 — B s B o B 7E i | i e ik 2
JEELF, RPKDELJP41] =2 0 A2 HSP9O % 1Y
NTD M Z5#8 I 5 B HSPs XS AR AHL, 47
— AR BRI ATP 256 X3k, X Ho % GHLK
MR ELER (e E . HSPOO ., £H & 2 18 g F1
MutL) " . gp96 I Z5H FI Y REUNEL 1 F7s .

900 aa

4545 ATP
gha e T
GaRIEA

HERENTDHIMD
S ep96ty L2481k

Fig.1 The domain structure and function of gp96 |
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1.1 NimZstiig

gp96 1 NTD A2 7 M5 Ik B & 1 56 337 4
FIEIRIM XK, %X 385 HSP9O 5 & [R5 . NTD f&
HSP9O0 Zi% 1) £ B ATP B4 #dek, J& T GHKL#EF
W, SHERREENE . R BERE AN SRR
FOLER R 202 NTD A% O XA — Bl
‘T (lid) 7 Mg, XSRS ATP IS A A

X, AEPAIRGEZ BB 5 A EisbsR s 2 H
i, NTD T8 FF HSPOO F M il 371 () F2 22405
Wk /R IA ISR ZE  (geldanamycin, GDA) Fil%k 5 fis
(radicicol, RD), IXEEFIR=HHiili 5 ATP 584+
454 NTD H (1Y ATP 54 X . 55 S BEAS AT DL i
gp96 5 ATP 454, i n] LAFH 1k gp96 5 2 ik 4k
AR AE B2 W Ah, gp96 NTD ATPase {5 P32
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CTDA™Y, X SEABRM RIAL, HA
CTD nJ AR B2 B H AR 22 . Huck 5§ 7 9505
ZERGEB, 7E gp96 1 N i 4h ¥4 2 B AEAE— pre-N
gEf 4, (pre-N domain) , 1% X I & E R SF, HA
FEAE T A HSPOO J b . iFsE it — 20 K 1L, pre-
N 45 H XF gp96 % PR H I A B LT 2, 2
ATP /K FINTD AR A iy 2 o s,
A5 Z RIS G, B gp96 5 & PR 1 =2 [H]
PIFE AR, XA A 5IE gp96 Xif & 7 28 1 Al
(AR M $E AT ) A BCE SR
1.2 REZEME

gp96 (1) MD 5 HiAth HSPOO 52 15 i, 53 725 J3E [ ¥ .
HAT, & T MDA EIREMIRER /D . X Eemfs &
2T MD 5 NTD 454 % 75 ATP BgiG1E . AF
h 5K R WSS A DL R P R I T RS
J7 T 2 Huai 25 2 AR, gp96 i MD 1] L) 5
Ahal FHAEERE AL S, RIS % 5 R
HAHEAEH . Rutz 55 ) £ rp 5C33: T HSP9O /) MD
AR B R ST A €8 24 R 5% i W300. XNk SE 7
TEPEASA M ST, A HSPOO fhiAkZs 4 4h
0] 4 BR S AN B AT TR BIE 9 5 SR 3 B W300 AR 56 ]
DL F B Kz 3T 3 F A2 AR - L 1R (glucocorticoid
receptor-ligand binding domain, GR-LBD) J& i 1E
WA S AT, W300 3R BER S 5%
EHMS S, BT LER— D0 FH LA, 1
gp96 5 PR A S Tk, sBUR7EE
R MR b, REZER . Xt
RIS T MD FEZE AT EE ERFS AR, &R
BB FA L RS T HSPOO 25 115 % 1 2 1 [a] f AR 1
TEHIEA.
1.3 Cimgstig

gp96 [ CTD £, & 45 595~804 i 24, 1 2 [X 1,
55 HSPOO HoAth i 53 A BN, CTD £ &4 Wi~ s
R —REEE A AL, SRR
SR Soti 4 T AFSEIEM], HSP9O KK H Y
ZER, B E ARG A, IR,
FE N s r 58% RS FT I, 7824 N iy ATPase 1 M
(AR RE TS - AR 2, NTD M CTD A% R %,
A R ER LI R B RE S, NTD &S &
ISR SRR MRS IR R R S 0 A,
ORI T e R B — A% TR R IR AT TR 2 R A% 1 TR
Ifii GTP A1 UTP #% 1 B2 %t C i 45 & 7 45 H A 45 5=
P 2350 Wu 2 BUSIER gp96 (15 652~678 v LR
JIT B 1 C i PR OIR 235 44 & Toll £ 32 44 (Toll-like

receptors, TLRs) F1#4& 2 (integrins) 456G W)K&
F X 38, (client-binding domain, CBD), %X Il 7E
gp96 V5 7 T8 & FE Dy e () 2 A8 v e 2 88 23 4E
FH . TR, 122 P A 3 3 e S 1) CBD X I 22
JRID ] T I A YA TiRE . SR EoN, KB
AEE W E M gpo6 B R WA BAEA, i 0
IR A28 RS AT TR 5 AR A2 f
EIRTE T TXF gp96 CTD X IR AE AN B2
14 gHEX

B ) HSPOO MG AT — A~ i JE AR ~F B /K b
lle-x-Leu (IxL) %&J%, # NTD Fil MD i% £ i >k
XA Y B2 XA R B BE X 1L gp96 Y B HE X
Wi, B omEEER (Asp M Glu), FH& 2445
G5B IFTE LT — A6 5 M R 1 245 ) DX 8
gp96 SE—FPMICEAT) . mA RIS EN, A4
AHEEEM DS AL (K282 mmol/L), AT g
HNAEEMNZEE0LS (K, 2970 600 mmol/L) .
Ca” 454 i S/ T S A2 I 2 /0875 gp96 11
T TRE, G S 2RSS P BRI
& gp96 1) — AN EEE I, 24 ATP & A= K fff it
Z XA AT gp96 M G ks, Rt B oA ok 2
Yr 1 gp96 FEA I P A L EELE A I, SR X 38 H
I EH T L2 T LA S A I AT 28 o 20

gp96 5 H A K 7 8 1 sl AL AR R 2 AH BLAE
()53 F AL & gp96 L5 T REMFFE i — k. K
WP EB, gpo6 45 ZMPLRZ KIS 5T
JE 3 A T 4IRS A BY, X 5 NTD i Ui fig % )
. AN, FLEE gp96 78 N Y HSPOO Z T AL b 5 AH
PR R A A MR I . BT, —2eadE
IEHE F W, NTD, MD #l CTD ¥ £ 5 M 5 1k
FH P20l Ol H AT 1R IR SRAHT ] gp96 5
HAEE s 2 RS A R A W) SRS s Rl
BEghe, AR PR S5 SR AN TE 4
THAE.
2 PhEARE R gpIo it ERIZS BN A
S EZRURARGZEVIEX

Srivastava %5 ! F 1986 4F K& L AR 75 K H
gp96 1 e 4 i SR 3 A, 32 A ACKS 4 i A
AN o 20, KPR o gpo6 64T T fa i
PEAE AT, BB IR - BiR 1Y) gp96 HLA HL g iy
o AR S . Z2T0F9E 3 B gpo6 7E 2Rl
figgd R AEAE it 23k, Wang 25 ) ] s 2H Ak 7 i
SR T 120 il B 45 a8 S 55 2 I Hh HSP72 25 Al
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gp96 AYFILIENL, & L HSPT2 Fl gp96 K71k 5 fif
JoE B LA SOtk L A5 5 B 1 AR OC . LS, Zheng
N A T, XA B IR AR
IR R L AT R B9, TR BT RER
598 W R B S BT LR, TR gp96 ik
AR S B R RR. RIEMERA L,
P27 gp96 AR B A= 22 T 5 AN B 1) 2 U0 4K
PR . s, A WS R W R AR A T N B R Y
gp96 N FE T AN I, IS gp96 Fe kg [+
5 Ie 04 kAR R ARG 45T Hou 55 ) 437 T 88
151 £ 35 ) L HL P e s A FRREL I ) g &8 3 26
ZUS KB, JH IR 2 200 40 A gp96 7K1 B ik v
T3 55 AL 21 1 41 S @p96 7K F- . Yan S5 7 15K
B 25 RALTEN], AEXT T B R gp96, 4 i
0 gp96 A4 T R ) N-SRBE S i, B gp96 H 5 5
FLBR 98 A0 b i R A K IR 32 K (epidermal
growth factor receptor, EGFR) FIEEAKKF %
& 2 (epidermal growth factor receptor-2, HER2)
EWEEY) .

[, gp96 FRik 5B dhfE . FLMRE . HAEE
JH 9 RN R i SRR B8 B R 5 18 L O R T
15 A2 A7 R A 96 192 46 897 - Chhabra 55 % & ) T
gp96 TE I 241 M 5 s AN A 3% At 2 i 28 5 1) S i B
BEX YN0 (bone marrow plasma cells, BMPCs) Ff
FIRAKF, K gpo6 £ £ kM #E9 (multiple
myeloma, MM) & KM B Rk, gp96 1
kK5 CD138 [ FRIA IR i A G . A fi ik &
W, HAEEPRE RS (ISS), MUY MM #3%
[ BMPCs ' gp96 1) F ik 7K V-5 T 1SS T /11 i i
# . gp96 P AE Ry —FlET i) MM 2 Wi A1 151 A= P s
PIFIG TR  . Lin 55 20 38 o S 44 7
Br 1 139 LR vh gp96 BRI R IR, FR T
7N, gp96 B A FL R i A AR M g Ak B
5B . MR ION RESHERESE IRIRS
W1, MEEER SRR TC T AR e . (H gp96 5 2
ZARFEIR L ARG . B 3RIA gp96 M FLARIE B H
B A= A7 B} () B S T gpo6 IR R IR s, ZIHER
ST gp96 FRik KT = FL IR B8 5 A A7 iy A ST
WG Fa45 . Dejeans 25 U ()25 Fth 2 1H gp96 13 i
Fe Ik AT fe 2 FL IR 1R 28 RN A K B bRk . Chen
A 5 AR 107 BIARSESE . 70 AN AR AN 67 Bil1g
PR B 5 H 2 gp96 YRRk KF-, FFR TR
AT Hrim R EE R 2R 5 B AR R,
R IRNBEE H gp96 e 3k 1Y B 25 W] I T 11 4

PRI A N R0 2L, Z NZE A Cox [A1JH 734 ik
71 gp96 BH 1 2 1 2 JIH B 9 5 AN R A% ik 37 Tl A
T 01 5 e A A e B PCR YK T 1E &
ZH SRR 20 40U gp96 2R 1 AT mRNA F A1 0t ,
gER RN, IEH S gpo6 Fik AR, 1 54%
W AL 20 gp96 =ik, H gp96 H Rk 5
Je TNM 73 BRI 52 R ARG, $87R gp96 & R
TEPEVIBRA S5 B IRs &2 K LA A7 2R AP e AN AT 5 ()
TG EREY) . Lee 55 4 454G 709 K M di e 5
JibyRd 2H 2100 B . R B R R B, gp96 FEJE A
J A 2R AR 2 T IR R 4L, gp96 MRk
TRV [ Ied R INFIL B S E 3 01 88 D AHOG . X 2L
FEPER, gp96 SRR MU BR A 5 I &2 & iV FE
A SE TS AR5, TR AT i T 254
A

R 35 R B B B A A ST ) — &R 1) gp96 2k 44k
R /NSRS, 20 R T gp96 TE MR kA Kk
JEH G /E . Rachidi 45 55 4 # JF 0E 4% 20 1 A bR
gp96 M/ R L B, gp96 KO /N ERUH4t
W, T ER AR gp96 PHE AN M & A A 5K,
U X 2 gp96 FH M T 41 s 5 &) JE i FF 9 . Dejeans
A U S0 45 RARLTIEIH gp96 Fk [R5 T A 7L AR
JE A0 il MDA-MB-231 3458 AE RS BE J1, FEAN K
V- LIE T gp96 fE LR FE AR 22 VR L iX
SO P E R AR Y R B, gp96 7E M hAFAE
FIRIG, SRR R A R LSS R TG A1 %
FYUINCR .

3 gp9fEADFHETSZIMERXS
FHREER

1992 4F Melnick %5 ' H UCIEW,  gp96 1 A 73
TR AT DU FE AR 1 AR P R B o I A Y
PrE M . WS HEAE, AWAETE - 8 H B
HESE 7 gp96 5 H A P S AR 2 A X
BITE T EXTEE G A% 8 BAT R ™ R ) e %
PE TN BT R BRI 5 A0 SRR (] L P 5 )
TSR B, DR gp96 £EAS [R] Y ER
b S RO NGl R 9 ks -4 S R

BT, C4HiE Y gp96 % 1 & H AL4E Toll 152
. BER, REEREAZEMLERG6 (low
density lipoprotein receptor-related protein 6,
LRP6) . fik & R FE A K I+ (insulin-like growth
IGF) . 45 & % % Bk % A (binding
immunoglobulin protein, BiP) FI¥i&H H A HE ¥

factor,
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%] (glycoprotein A repetitions predominant, GARP)
A el (R 1) . Lin g FIH BB %, A
I 55 A7 3 B itk 4 i b & B gp96 5 MesD
(mesoderm development LRP chaperone) i [14 1R
SRIGEAE . 2T R W], MesD J& LRP5/6 Il Wnt
SR OCHEE 1, JTEAEIRE R R R R R
FEAER o gesh, AR R I, gp96 FTLLS
LRP6 #] H./E I, LRP6 Al Frizzled #B & 21 g 3 I
Wt Z AR FEZ 4R, & 88 Wt {5 5% 18 BT L
(4. 25T Wt {5 5l P AR R A58 b ) A
ZHAIAEEH, gp96 1T LAY LRP6-MesD JE WU A4,

T S R TT Wnt A5 538 B 1T 5 e g Y A LR
JE& 100 Hu & 1 R gp96 W I R UST 4 Y
s | RBAPEEE S FRRm, UEY] T gp96
i 12k Wnt/B-catenin {5 5-18 B A1 2F 52 51 24 it 928 21 it
(A . 7F gp96 & PR G, I —Sk iR
F 5 R R R R A G IR E A E AN
A N 11 0P o S A DL 1 )
ML EEREEENNESR Y BEREE
TN B A BRI A L 2R 5 A L B, X 5 A
Pt BRAnAEAE . YEE . JATC . FEE . Rafk. ARpE.
AL RNEE R IR SF AR E 2 1 | gp96 1% P AR

Table 1 The known client proteins of gp96 are marked ' %!
£®1 BHEICHMHgpIeERER %

wEA SCHR
JiE S FEBEA K7 (insulin-like growth factors, IGF) [67-70]
R IER TS B (8 (Golgi apparatus casein kinase, G-CK) [71]
WE SR E A (cartilage oligomeric matrix protein, COMP) [72]
FURIREREL T (thyroglobulin, Tg) [73-74]
#HMEE A (apolipoprotein) [75]
i E PR (binding immunoglobulin protein, BiP) [56, 76]
L% (integrins) [65, 77]
JRUSTG R £ W BR BS 77 52 & - (urokinase-type plasminogen activator receptor, uPAR) [46]
p53 [78]
FefE15 473 (co-chaperone canopy 3, CNPY3) [79-80]
B E9- A& E R E 59 (osteosarcoma amplified 9 chaperone-lectin complex, 0S-9) [81]
M NOBE R FIb-IX-VE A4 (platelet glycoprotein Ib-IX-V complex, GPIb-IX-IV) [82]
KB AEKRF T 324K2 (epidermal growth factor receptor-2, HER2) [83-84]
REER K1 AR T8 (bile-salt-dependent lipase, BSDL) [85]
HSV-1#E# 1B (HSV-1 glycoprotein B*, HSV-1 gB) (18]
RS A (collagen) [86]
HHC (protein C*) [87]
Igo (Ig o chain) [88]
BRILAE s M2 - (thrombospondin, TSP) [74]
WEBE 2036 (estrogen receptor 036, ER-036) [89]
MPRIMEAEEAARHBEL TS (cell-surface protein glycoprotein A repetitions predominant, GARP) [90]
MEAHPR S5 3P I ATPHE  (arsenite-stimulated ATPase, ASNA-1) [91]
Wntf5 5 352 R AR FE IR B (1 32 /R M G 16 (Wt signaling co-receptor the low-density lipoprotein receptor-related [60]
protein 6, Wnt co-receptor LRP6)
FEALHAEMEE A MHIZEANZE (major histocompatibility complex class I and class I, MHC I and 1D [92-93]
Toll¥E3Z 4k (Toll-like receptors, TLRs) [94-95]
ZIE-tRNA S AR BAEH 2 IhRg& 11 (aminoacyl-tRNA synthetase-interacting multifunctional protein 1, AIMP1) [96]
R AR AT A fife Z5RE N 4 B IS Ak T S 87 28 1 1 845679 (propeptide a disintegrin-like and metalloprotease [97]
domain with thrombospondin type 1 motifs 9, Pro-ADAMTS9)
CLAVATAE &4k (CLAVATA complex, CLV complex) [98]
al-FiEE AR (al-antitrypsin*, AAT) [99]

HRERALEA.
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LA IGF, J&— xS ZFh 4 LB A e R
E2 2N AN 081 i1 o W 1 O
W R A AR RORT £ B RE B B Y B I
F 17, Ostrovsky % ' JIE W] gp96 1T DA 5 IGF-II &
A EAEFHEARH, IR IGF-IUIN T A3 e 2 =
ZLYEM . Barton 55 ) Fll Marzec 55 7 (45 A b ik
— BT gp96 1 IGE-1 1 IGE-IT 4 J 0 F1 231
B R ER B EAE A . £ 1ER T HEie 505 M &
A R gp96 % IR .

4 ZHREfEgpI6 R it PRI ILIAFIE 22

S gp96 B [ 3228 AL T 4 MLy N B I
{HAE R 20 L RSN AR gp96 ] e oA T 41
O TN =0 N~ O 7 NI 0 | N 7
rp s sl o AR AR gp96  (mgp96) 1E N —
bR R REMEER, 28 T2
T 10 Altmeyer 55 ) 7E /)N B Meth-A A 9 41 it
FMR I mgp96, 1 1EH BUEF 4 40 M 2% 1 K1 A
%) . Melendez 55 "' 14 45 F 1 52 mgp96 (U AE A
FUIR LR AENEAE R (WMCF7 M1 AUS65) 5

PRPRPEZR IR | X LERT N BT S5 SRR 7R T mgp96
VER B IR IR T B R MR SR B BRI ST
8 . FATTHATBAFIFH HER2 a5 36 35 i FLAR G AU IR
mgp96 [ NTD XI5 HER2 ZEZM MR b 5 A, M
B4 HER2 25 H A9 RS2 MEIT 16 A6 Ui 4i i A 5 e
%, AR IE R A g e FE AR 28 S Rl , mgp96
38 2t 5 ER-a36 FLAFE DA 2 LM Jd 4 e i) A
FR 28 0 FRATTE I R R R A BT B, R
I 9 3 IR mgp96 K- SR R . B R
MG ARA K, #—L % mgp9e 45 & M7 &
FBTHEA T3 A, S 1 200 R T g B SR g 1
2195 il ) 38005 77 32 4 (urokinase-type plasminogen
activator-receptor, uPAR) 1k gp96 B9 HAEHE H ,
H) FH siRNA 54 55 mAb 2 1] mgp96 RE . 2 411
JFEE AN B AR . AFETE FIR 28 L gp96 7E 1E 5 4
IR T I AR BN GR , T SRR ihyeg 20
LRI FEIL, mgp96 ik i] LIS A B AH 56 15
B AE S I RS e P I 52 e A 5 0T Ui A 8 B
(Kl 2), Bt mgp96 /2 FEAL 19 T I &g 25 W) v 7

IR, LRI |

R 2RANEE T

AR R R DN SO
"‘\\\ \ \\‘ \‘\"‘\\\‘ 0y éﬂm@‘ﬂ%

Fig. 2 The role of membrane gp96 in cancer progress 4 5
B2 mgp96TEftEAARIIETE, BEMEBRAER W & »)
mgp96JEER-a36, uPARFIHER2MY T 51 111R, S2IHER-036FIuPARKRE M, LIXHER2M) 1k, e Anpniissg . REMER ik

HEAEAL
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5 gp96RI1EAIRTT BhERIFTEE =

T AE R IE T gpo6 THRF I S ah ik, Cad
E 2RSS, W PU-HS54, PU-WSI3 FI
PU-H39 45 . ik $E4b 51 Z5CH L In] gp96 11 ATP 2%
B DX R G g X e o1os) R IR IR AR B R S — AR
Wi 22 FERG RS TR asn], B 3 A 2
PUERCARE  eAh, WFSE N B TE HSPOO N i 2%
P IR X ST iRk, BB T —AE# B ATP
LRI, AR R I T — AR S A S )
N- 2 % R )% 3£ %2  (N-ethylcarboxamidoadenosine,
NECA) . iZGWIERIFEEMN, BA —E ik
P e | AR T HA HSPOO KL, B atsk
55 ep96 M EAEH, MR B4R SR ] gpo6 B 1R
R oo o s KA R SR
TS A, KT o5 —Fhil ) gp96 EERS 45
P 0 e BRI 1 ) PU-H54 105 00 bz Ak & 4 it
— e, AR EAEREEFENEY
PU-WSI13 "5 1) il 7] % B PU-WS13 fig 9% LA 5] 12
s A 7 XA ] IGF-T #4336 I TLRO Ay %42, 0
X HSP70 (14175 S Fl AKT Y R AT 52, 2]
BXF gp96 A RS ERNHIER 1 PU-WS13 /9 &
PR BESE gp96 19 4r F AR T Re$ i T8y T 5.,
PU-WS13 7] D SKBr3 4f g i _I- i) HER2 Jiik />,
[F] B 175 5 HER2 5 228 FLAR IR 41 M R 7E G1 R/
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Research Progress of The Role of Heat Shock Protein gp96 in Cancer
Development and Progression”

QIAN Li-Yuan"?, LI Chang-Fei*”, LUO Yun-Jing"”, MENG Song-Dong>**"

(YBeijing Key Laboratory of Environmental and Viral Oncology, Faculty of Environmental and Energy Engineering,
Beijing University of Technology, Beijing 100124, China;
2CAS Key Laboratory of Pathogenic Microbiology and Immunology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China;
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DBeijing ComingHealth Bio Tec Co., LTD, Beijing 100081, China)

Abstract Glycoprotein 96 (gp96) is a highly conserved and ubiquitous glycoprotein that belongs to the heat
shock protein 90 (HSP90) family. It comprises 4 domains: N-terminal domain (NTD), middle domain (MD), C-
terminal domain (CTD) and charged linker region (CR). Each domain performs a specific function. NTD
containing the nucleotide binding site interacts with and hydrolyzes ATP. MD is involved in client protein
recognition, and is the site of constitutive dimerization. The ATP hydrolytic activity of NTD requires cooperative
action of CR and MD. The schematic representation of gp96 topology is shown in the main text. An increased
expression of gp96 has been reported in multiple cancers. Its upregulation in tumors is closely correlated with
poor prognosis and decreased overall survival of patients, indicating that gp96 serves as a potential diagnostic and
prognostic biomarker. As a chaperone protein gp96 directs the folding and/or assembly of secreted and membrane
proteins. It has a limited client protein profile that is involved in key processes linked with the hallmarks of
cancer. Previous studies have shown that cellular gp96 physically interacts with and directs the folding and
assembly of several client proteins, including insulin-like growth factors (IGF), integrins, epidermal growth factor
receptor-2 (HER2) and Wnt co-receptor LRP6, which are involved in the regulation of cell multiplication, normal
tissue differentiation, cancer progression and metastasis. It has been found that gp96 was only expressed on cell
surface of malignant tumor but not benign tissues. Cell membrane gp96 is closely associated with cancer cell
proliferation, invasion, and metastasis. We further demonstrated that gp96 on cell membrane interacts with HER2,
urokinase-type plasminogen activator-receptor (UPAR) or ER-a36. Targeting gp96 by siRNA or a monoclonal
antibody for gp96 led to decreased cell growth and invasion, increased apoptosis in vitro, and suppression of
tumor growth in vivo, validating cell membrane gp96 as a therapeutic target. At present, the selective small-
molecule inhibitors (NECA and PU-WS13), a gp96-specific monoclonal antibody (W9mAD), and an inhibitory
gp96-targeted polypeptide (p37) are under development and their potential applications in the tumor targeting
therapy are highlighted in this review.
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