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7T BBIPLEE A 57t B 3 RH R BEIEsE
FE T B S50

ZFHE M RXE AEE BT
(TRIRBE LA NI BB AL 70 25, TEIRBERE A2 25 TR I 2, TEK 400016)

D 45 & %, J% 3% % & (binding immunoglobulin protein, BiP), & Hsp70 (70 kilodalton heat
shock proteins) & € K & 49 s 1 X —, & W i M i % (endoplasmic reticulum stress, ERS) £ & ¢4 i
TE. ATHARBPH S TEMEAMNF AN KX Z, B4, 2 HBIPHDNAF 7| & & i = 18 4
%, 45 A £ ZPCRF ik 5 5| % % ATPase st #) 3% £ Kk 4K Fepeptide-binding 2 #) 3% $2 & /K (BiPa#fe
BiPp), M2 #) 3 i mychr 2 6 AAZ R L EAR, 35 R LO2m R frSMMC-7721 40 /e, 51 A %92 6P 4 75 ik
M A m e A 69 Rk, i AAMTTik . BrdU % J& 2840 i BOAR R 4 JeAX 5 A 4] 4m A 64 35 58 F= )
= KM BiP A AN 20 R 45 MY 3R AT SMMC-7721 40 R 38 75 An Bl T8 %0k, B, @ik AnDNAM A 4
R B, BiP2RKfn # A~ K ARG AAZ R IR BARM IR, S 97 PP TAR M 2| BiP = A AAZ ERAKA£LO2
0 A2 SMMC-7721 4m Ji&, ¥ 3 % iE 4 & ik ; MTTA=BrdU %, 7% 284045 R & 9, BiP& K f=4k % /R BiPa.
BiPp = #F A Az H AR 3 46 A AL HESMMC-772149 38 78, &40 9] 4m 0,38 78 & 45 R 447 #2 7= ATPase o)
BEIR VT A4 4 4m o3 74, dmpeptide-binding2 #4351 7T fEATHE 4n iR 6938 78, A X 2Rl R B, 444
BiP. BiPa. BiPp =#F A AZ H AR 7T AL #ESMMC-772149 B =, #& K /hBiPa5 A KBiP4d 8] B = %
EF AR ZE; bk KARBIPpZL 40 i B = K 8 AT £ KBiP4, M4 £ 7 LA 2 214 (P<0.05); &7
ATPase) 48325 8 IR B = ¥ 48 748 %, mpeptide-bindings: #13% 7T fe it emfey A=, Lk 4R K
B, BiP &g P A2 & 25 M 3% ATPase ) fg3% 5 peptide-binding 2 #3%, Jk 2 A /£ R H 3L F) 4 £ 0T, A%
mipIg i G AT BA £RH, SAANEMIRER AL, SNAMEAEmieeg AL AT, Lk

http://www.cjcb.org

895 T AR F it — 4 0 KR AR AR
KA

2k B BREE H (binding immunoglobulin pro-
tein, BiP), X FX GRP785{ HspAS, J& 47 T4 5 (en-
doplasmic reticulum, ER) ) 5 55 FFEA, & Tk
v B H(Hsp70) KGRt 2 — o NFEBIPHE A A T
9q33.3, A7 i LR T 1 46 )3k, BiP 1654 28 B IR
2H 1 B FE NG ATPase ) fig 4, Cifipeptide-bindingLf)
fed, CRuy ] A2 X . BiP5VF 2 N M & (148 fa
B A AR, DRI o 0T 9 2 5 N IR AR 1 —
MEN G ES Y RAE B iU s BN 5 A B
Ja TS A BFNIE i, CFE RIS A R 4 e
B 0TI S R AH O R R (ERAD), 8 15 AH ¢ N i
WX W I (ER stress, ERS) ) = 4% 1= 25 ‘5 il i IRE1/
XBP1S. PERK. ATF6, 7Py )i 45 & 1 Py Fa A
S 2R R AR ISR B, BiP R
A HAE R 5 2 i Al oG, Wis B v |

BiP; WK A AE)A5 T AN A

WAL VRS S 2 FioREAE . 55T T AE(ABIP K 7541
JR AR S PR AR G S S R TR SRR, H HTRE
b o ARSLIGET X BIP AR A R IR, D AR Y
SRR AR () HAZRIB B, V12D WEFUBIP 41K
SR TR AR I A S R TR R, itk — DR
B 7R BiP % 2 B 45 Ry 3 1) A ) 25 D i B Sk B i
fifto

1 574
L1 #18y
Taq DNA i R FUR £  4 H AR 7 45 (TOYO-

R H : 2011-05-29 2% H i 2011-08-22

FEI 5% 1 R 5542 (N0.3 10400 19) FI 0 7 348 B 27 N\ 51 442 (N0.2009-1590)
el

HEIAEE . Tel: 023-68485898, E-mail: guo.fengjin@gmail.com
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BO)/ ] I i R SR A, WD) B alifk X DNA
[ Wi ik 71 5 b K3 5 ZE #)(TaKaRa) 2 7] 7=, ok
AN BGR £ Omega s 7 77 i, FiAAY JySanta
Cruz/A w77 5, Jg Ak hInvitrogen /s & 7= & . T
AR FE RS, S BiP AT K3 R sk 1 H A REAS K
“#Takashi Sato{# -+ 5 PRI 36 [H f# 2 HL 1A K % Marina
W peDNA31(-) H 34k, LO2. SMMC-

772140 i i A S5 O R AT

1.2 AEBiPE KR RKRKEZRIEHAEHIE
5NrF

121 AXBiPaKAR® LEL5 N5 AR A

KBiP4 K AL 11 R 7 5IJ(NM_005347), JUNTIFR K
TF—XPCR5|¥). _Li#5149)BiP Sense: 5°-CGG GAT
CCA TGA AGC TCT CCC TGG TG-3’ (¥ BamH 1}
DI kB AR R 1 DR AP Bl ), 1 ¥ 5 | #)BiP Anti-
sense: 5’-CCC AAG CTT GGG CAA CTC ATC TTT
TTC TG -3° (¥ Hind TG 7 53 S FEAH N R R4 B
). FEBIPA K I R 5 4150k I AR E1TPCR
T3, 9150 94 °CAFPES min, 94 °C 30's, 58 °C 30 s,
72 °C 2 min, 30MEH, 72 °CZE{H110 min. J4PCR;™
Wy IEN Al Ak fe F BR i 7 9 ) BamH TR Hind TR
W), [ X pcDNAS.1(-)BUAA XU V), AL )5,
PRI TR V&S UTORL g 1) %5 58 JFA6 00 7, 43 3BiP 4K
KD FokipcDNA3. 1(-)-BiP.

122 BiP#: kR AR ZE HRAKGME L N A
7E3RAFBIPAE PR 4 A T 41 S0k AT A 45 B 22 BT (1)
Sl b, HE4TBIP ATPase[X Flpeptide-binding|X #% 11 1%
FPBE I 7 5 9142, IF2 i Karin 50 & PCRE;
ARIH AR E, FINTIR A Bvt A1 R IRPCR S [ 453 5l
5| NBamH TFHind T B IR 3 S AR R () LR ks
(R, BEOIA AU N RIZRRIR).

LA 42 KBIiPH 41 it KipcDNA3.1(-)-BiP 4 # 4,
4% B LAP1+P2, P3+P4, P1+P5. P6+P4, M 4T 4 —
{KPCR (PCR1#), Jx N 412 W32, 15 31 v B
Witn4 MAB1, CD1., AB2, CD2.

T4 MILLABIFICD] . AB2FICD2 Akt s
4 KBiPI 17 (BIPS. BiPA)EATH /K PCR (PCR2#),
AP By Wl 4% AD1. AD2. 445 X PCR
P7YIADL. AD273 5 5e [ ApcDNA3. (-3, 15518k
K ATPase (1) FAZ K IA Hi A4 pcDNA3.1(-)-BiPa (fl K5
125~280 aa)Fl1fk 2k peptide-binding [X [#] ELA% # A4
A pcDNA3.1(-)-BiPp (il 2k % 400~500 aa), K414 Q4T
R P A 5l R 5 A T A Rz 0 AT 0 ) % s I
12 4 BIP P /M S S AR AR ) 45 M 7 7
1.3 BiPEZLAMNBEIBEMIEERF DT

g OOR R M WE IR IE, % FENCBIZE 15 BiP
R S P4, #48BiPHE )7 41 2/PDB (Protein
Date Bank) % 4is A= 7 1) 3 = 200 i X- 3 R A7 5 F A%

*1 EEBipRRAIKSIHFT]

Table 1 Primers of cloning Bip deletions coden sequence

kL PCRI#51Y)  FH(5°-3") K% (bp) PCR2#75| %) JFAHI(57-37) K (bp)
Plasmid Primer Sequence (57-37) Length (bp)  Primer Sequence (57-37) Length (bp)
Pl CGG GAT CCA TGA 386 BiPS CGG GAT CCA 1 496
AGCTCT CCC TGAAGCTCT
P2 ATT GTCAGT TTT CCCTGG TG
CTTTTCAAC CACC
BiPa P3 TGA AAA GAA AAC 1147 BiPA CCCAAGCTT
TGA CAATAG GGG CAACTC
P4 AGC TGT GCA GCC ATCTTTTTC TG
CAA GCT TGG GCAACT
CATCTTTTTC
BiPp P1 CGG GAT CCATGA AGC 1214 BiPS CGG GAT CCA 1679
TCT CCC TGAAGC TCT
P5 TAT CTC AAAAGC AGC CCCTGG TG
ACC ATA CGC
P6 GGT GCT GCT TTT GAG 483 BiPA CCCAAGCTT
ATA GAT GTG AAT GG GGG CAACTC
P4 CCC AAG CTT GGG ATC TTT TTC TG

CAACTCATCTITTTC
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Table 2 Program of cloning Bip deletion mutants gene

Pigad PCRI1#5|4) A AR SEP SEAH {EEN S TR AT
Plasmid Primer Denaturation Denaturation Anneal Extend Cycle Extend Hold
pcDNA3.1(-)- P1/P2 52°C,30s  72°C,35s
Bipa P3/P4 94 °C 94 °C 58°C,30s 72°C,95s .
pcDNA3.1(-)- P1/PS 5 min 2 min 52°C.30s  72°C.355 72°C10min- - 47C
Bipp P6/P4 56 °C, 30 s 72 °C,95 s

ER signal ATPase domain

Peptide-binding domain KDEL

ER signal

Peptide-binding domain KDEL

ER signal ATPase domain

KDEL

myc

El 1 Bip2RKEREMNGRKKLEHIEE R
Fig.1 Schema of the Bip full-length and two mutant domains

T 3 PR (NMRI) I 56 I 52 1 &5 #4342 A2 BiP &L )7
5112 SWISS-MODELJi 45 %% EAT [7] Y5 g A it H i
B 2B g 1) S k1 JF 85 A NTIR AT X BiP
SR T 255 0T o
1.4 BiP2K K EREIRRYFRIEHE N

PR U 1 BIPJE R 4> K FE 41 iR peDNA3.1(-)-
BiP 1P /N BiP 3 [K] i 2K A [1%) 3 41 5 R pcDNA3.1(-)-
BiPa. pcDNA3.1(-)-BiPp T} fIf Jif A 4 % ALO241 Jfd,
$E WL 1, F) FH Western blotf JIIBiP 4 4 K& fift 2k 44
BiPa, BiPp7EEL A% 41 Ml (1) &1k
1.5 MTT 4N BiP & R K AXT SMMC-772148 i
F KN

HOGE 85 4 K- JHSMMC-7721 48 42 P T-96 FL#R;
FEYLBIPAY K M 2k /K BiPa. BiPpELIZ £ihHIAk, I
W R LA g S oo 4, AR eS8
AL; 70 ARG Jeqi FG G 5 55971, 2, 3, 4 dAHR I [R]
2, FALIMAMTT (BEME S, 5 mg/mL) 20 uL, 37 °C
I E4 hy 2R IRU, FEFL TS0 pl — FF R TR
(DMSO)4 %10 min; LLE5E A F [1)DMSO %, H i

K A 985 A4S U £E 490 nmidst K A AR I 45 L 1) W '
(DY, tHE A FEIDM . F LR A X oh 540 o 1
§it % (proliferation rate, PR): PR=(5Z 4 21 *F- D —
XJ R S 1) DA/ B2 -2 DE < 100%, PAX £52k 3
R, GRG0, P<0.052 5 B3, 11
SN =
1.6 BrdU% % 48 1k 3% #& MIBIP & £ 5K K 33 SM-
MC-77214 B 1 58 A 52 g

OFLAR T REFL A3 R 1 100 2 2 K HHSMMC-
TT2140 M, AN B AT MO S L. 20 il 5 Y- BiP 4
K Stk R AABiPa, BiPpELIZ AL HAAKT 7748 hii5, N
15 umol/L BrdU, 37 °CHi# G2 h, PBSYE 1K, #E4T
gz 44k, DABYL A )5, B sE TS 40 Mut% &
s o AFFLBEAL T H 104 m £ 40 BT v 20 i A B K
BrdUPH 40 Mo 5, 5545 (6. 40 o Le 51
1.7 FCM#& U BiP & fR K AKX SMMC-7721 4 i i3
THIS M

H AL T 5 50 A= K I SMMC-772 1410 g, LA
2x10°/mL4N i 2 B b T L5 IR, 2 mL/AL, £
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S Rk B R IE 5% N FEAT L . SEER A A (1) FE gk
TR peDNA3.1(-)X) 415 (2) % fBiP e K HEAZ K
IEBARYL; (3) B et K ARBIPa EAZ KR BARAL; (4)
WYL RAABIPPp HAZ FRIB BARL, 14k SEET 5748 h,
I3 AR 13 &% 20 40 B, PBSYEIR2K, A 100 puL
B ic % W (FITC-Annexin VAIPLT) 28 J51 2 3 B34 4
1 pg/mL)F B0 i, =i N B H10~15 min, &
CYTTELE L, IR B S vEER 1R . INATEG(SA-
FLOUS)% W T4 °CH5 520 min, #OGHES), Fii 4
JROASC o BT 25 2Ll B R A B R T %, IR 45 s 36 4
B SAS AT A, AN [F) S50 20 40 0 12 28 &~ AT
A, b, U f Ao B pe e BHR A

i BB E o

2 #R

2.1 BiP2KRREARTAEHRNWESETE
2.1.1 BiPAKABERTREUFEMES B
% BiPAKEENPCRE: H(K24A), FA kL4
Hind TR BamH DUV %5 52 3945 230F 52 (E2B)..

A) B

12 000 bp
6000 bp

2 =
2000 bp 3000 bp

2000 bp
1 000 bp- 1500 bp
750 bp—

500 bp—

250 bp-

A: BiP4x K HE A PCR™ AR (1 1 A il 2K S AL AR PCRER I 4l v Uik 81
M: DL 2 000 DNA marker; 1: BiP PCR*#J(1 982 bp); 2: BiPa PCR2#
JEBG*HI(1 498 bp); 3: BiPp PCR2# B #I(1 679 bp); B: ALK
Hind TIUA1BamH DRAEV) 3 REHE UK 5 M: DL 12 000 DNA marker; 1:
BiPHFUI 73 47; 2: BiPalfgb) 73 #r; 3: BiPpAFt) 7347 .

A: PCR amplification of target gene; M: DL 2 000 DNA marker; 1: BiP
PCR product (1 982 bp); 2: BiPa PCR2# fragment product (1 498 bp); 3:
BiPp PCR2# fragment product (1 679 bp); B: the recombinant plasmids
digested with Hind III and BamH I; M: DL 12 000 DNA marker; 1:
BiP restriction analysis; 2: BiPa restriction analysis; 3: BiPp restriction
analysis.

B2 BiP2ZREBMRAREAREZTIAERIKRIITE

Fig.2 Construction of BiP and its two deletions eukaryotic

expression vectors

212 BiP2 KBS K R TARE LA 495 5] 0
Skt BiP4s K R 2N Bk 2 S AR A 2 OB
¥ FINTUR A Lt &5 Y 0E 552 T A 2 BiP4s K K 24
R S AR R A TR T 51 5 H LR P 58 4 —
2, LR A EALTORL A I A

2.2 BiPEBIIgEE S

R4 B A W 5T 438, BiP/E N Hsp705% % ) —
D P HspTOSEIEAT (1) = A G5 4 X7 (1) Ny
ATPaseIlj B3k 7 44~ ol ETE il — 24 4%, 2448 30
54T ATPS: & 7 14, 1 ATPRSE I, 454 ATPIf JL
JK i FLADP; (2) Ciiit: peptide-binding4% #] 5 44>
S HAT R B-37 B RIS ol e ) — > PP P 1R it 7K
IR R IL NI, it 5 KIETANERIE 10 £ IR B4
F; (3) CoAR i ] 28 X & 157 ol e 45 44): AH 45 Clig
peptide-binding &5 43 i — A~ 36 1, 49— A"Hsp70%&
15 ATPES &, M FATIT, 52 856 12 IR
PRI 11 4 Hsp702 (15 ADP4E & I, s 1951,
2kt 23 B35 ) 45 45 F Cofitpeptide-binding 45 #4154 .

i PDB H 3k 75 WisniewskaZ5: 128 358 56 ] 52 11
BiP ATPasel)j fig 5 = 4 4 14 [KI(3TUC, [K3A). % [ii
NCBIXL I 2 3K 44 BiP {1654 2 S 1R 7 4], LABIPIA]
Z W) 1 BEKar 2 iR 56 W 72 (¥ peptide-binding 45 #4
2 SR D BRI AT IR S AR A TR () peptide-
binding4h 14 5 = 4k 45 M B B (EI3B), 7 41— 3k
72.483%; LA N FEHsp7048 3 56 Wl e 1) C AR v 1] A% [X.
Y R R RASCRE AT IR A A T 1) C oK i mT
AR X G R R 3C), 51— B 41.975%, &5
AR H A aE — 2.

o, 7745 ATPasei 'k [ ATPase J) GE 4 Mlpeptide-
binding¥ 1) 45 Jh Hsp708 [ 5 % B b4 3 [F) 4 45 5 A
FEW IR ARSI 2 Lee 5P SCHE K IRIAR K
{5 B BiPE654/ 2 J R (aa), 1145 24 25 it FERS
fik(1~18 aa). — {~ATPasel] fit #(125~280 aa). — 4~
peptide-binding%; #J15(400~500 aa)Fl— MR IL T & 7
ERJKDEL/T41(651~654 aa), KA BiP4) Hil Gl AT-
Pasefllpeptide-binding[X 15t K AA(BiPa. BiPp)ft) Eii%
PR, I TN BIPER [ U454 1K T A 4%
e, TR e by 2 RBP4 K N2 AN AR IR U A
BWAAELO241 B P B e IE R IE
2.3 BiP£K5HRARTEH K ELO2ZHEFA
SMMC-77214Rff F By K%k

W #4 2 F FBIP 3 [R] 4 K o 41 5 b BB 2k A4
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A: BiP ATPasel)jfidd (residues D26-D410): 44 a2 iE JE kA %44%; B: BiP peptide-bindingZ )35 (residues D418-D566): &4 [ A F-47 HIB-4
AN, C: CoAf 1] 4% [X (Residues D556-D636)-57 & o HE 45 14 o
A the structure of the BiP ATPase domain (Residues D26-D410)-contains 4 a-helix domains forming 2 lobes with a deep cleft between; B: the structure
of the BiP peptide-binding domain (Residues D418-D566)-contains two 4-stranded antiparallel -sheets and single o-helix; C: the structure of the BiP
C-terminal domain (Residues D556-D636)-rich in a-helix structure.

3 ABiPEE =4 E

Fig.3 Three-dimensional structures of the human BiP

ORI AR 3 ) A 4 ALO241 il FISMMC-
TT2140 0, G BRI RSN i R BiP A K R R Ak 2 58
AR PRI FE 41Ok 34 1T LLAELO240 g FISMMC-7721
ISR ESN (SR

2.4 BiP{E#SMMC-772140 ff By 1558

2.4.1 MTTiHAMBiP4 K Z#k K k5 SMMC-7721
mpsesh g Hrh MTTS SR, TN T,
SMMC-772 1 41 Jfg 5% YL BiP 4> K ik 2 /ABiPa. BiPp
FEYLTORLG, 73 WIAERE 71, 2, 3, 4 dJ5 K 00 40 f 1)
BB S I, 45 5 5 R SMMC-772 141 il 43 53 75 4% 4
BiP4: K Ml it 2% /ABiPa. BiPpH 4H i kil, 2, 3,4 d
J, A A A (PRI B it n, Iorp, B LBiPA K
B IRLL, 2, 3, 4 dJ 040 e 9 58 %53 001 24 19.79%
27.34%. 46.85%. 71.25%; ¥4t BiPaf 41 it ki 1,
2, 3, 4 dJi 1) 40 M 36 5 % 533 4 28.09% . 33.70%.
54.73%. 82.70%; Y BiPpE 4 Fikil, 2, 3, 4 dJ5 11

(A)
kDa 1 2 3 4 3
77— c-Myc
antibody
55—

B-actin
antibody

' 2t

LO2

21 18 5 243 5] A-0.94%.3.44%.20.95%.33.12%,
S E AN )2 A 2 Lo 22 e 3 B Gl =
X (*¥P<0.05, **P<0.01, KEI5A), ¥ B L ifBiP4: K
i AABiPa, BiPp#R n] DLW S A 10 40 i (1 3 5, I
Hh G YLBIP 4 K RIBiPatift 2k A4 5 21 ok 41 5 4% iR
X HEALAH LG, 40 B hE H AT A ek 25 22 5 R AR BiPp
5N HRALAHLL, 40 i HA W 2 e, A A
R RAG 2 .

242 BrdU%Jz 8407 i5AS M) BiP A Ak % AR %t SMMC-
7721 4m B FA 6 B er) BrdU % % 4 1k 45 8 5 oR,
B YLBiP J i JC /ABiPa. BiPpiE 4l iiki48 hj, 41l
RGBS AN RRE R LT, e IR LA b, A g
BiP. BiPa. BiPp# 41 i ki J5, SMMC-77214 Jfd 1)
WTE R BHN, 705 410.62% 15.42%. 23.11%.
20.21%, S YA 50 AL, 22 R HAA gk
= X (*P<0.05, EI6AFIE6B).

(B)
kDa 1 2 3 4 5
72— c-Myc
antibody
55—
B-actin
antibody

SMMC-7721

1 R 20 3 YepcDNA3.1(-) 5 B4k 4H; 30 %% JepcDNA3.1(-)-BiPH A% £ 35 #i K 41 4: % YepcDNA3.1(-)-BiPa L 1% % ik 4 1k 41 5

pcDNA3.1(-)-BiPp it% Rk i 4

1: cells without transfection; 2: cells transfected with pcDNA3.1(-); 3: cells transfected with pcDNA3.1(-)-BiP; 4: cells transfected with pcDNA3.1(-)-

BiPa; 5: cells transfected with pcDNA3.1(-)-BiPp.

El4 8% SDS-PAGEHNBIPEK K MM R KK RES & B ELO2ZAREFISMMC-7721 4 iR A 3R 1A
Fig.4 8%SDS-PAGE analysis on the expression of BiP full-length and two mutant fusion proteins in LO2 cells and SMMC-7721 cells
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(A) B)

061 o vector S ;8 =+ BiP x
0.5+ == BiP #x - 70 -#- BiPa ok
04 FBiPa o g 60 | 7+ BiPp

g ©7 | = BiPp . g 50
0.2 S

& 20
0.1 210
0 . . g 0 — . ‘
0 1 2 3 4 & -10 1 2 3 4
Time (days) Time (days)

A: B eBiP 2 K S BiPa. BiPp MR RAR S, B AL 0IHE 51, 2, 3, 4 dJF A DasofE; B: BiP S YA BRI AAAL AN M )5, 45 Ak FRZE A0 M8 A 085 o (¢
test, *P<0.05, **P<0.01),

A: the Dy value of 1, 2, 3, 4 d after transfected with BiP three eukaryotic expression vectors in each group; B: the proliferation rate of transfected cells
in each group (¢ test, *P<0.05, **P<0.01).

5 MTTEENEERBIPEE £ 1< & SRK KX SMMC-7721 40 i 4 < B 52 0 (n=5)
Fig.5 Effects on the cell growth of SMMC-7721 cells after transfected with BiP three expression plasmids by MTT assay (n=5)

(A) ®)

BrdU staining positive cells (%)
—_ — [

o u o »n S

I -

_*

0] ! b Otm‘
6 BrdU:tiaM3E BiP & H ik 5k K48 hig SMMC-7721 40 A8 5E 1% 5 (* P<0.05)

Fig.6  The proliferation of SMMC-7721 cells after transfected with BiP three eukaryotic expression vectors by BrdU staining
analysis (*P<0.05)

Vector BiP BiPa BiPp

®)

10° 10" 10* 10° 10¢
7721-BiP

Relative apoptosis rate (%)
o

NC BiP BiPa BiPp

100 100 10° 10*
7721-BiP 7721-BiPp

B 7 FCM#NZLESMMC-772148 A Y8 = (*P<0.05)
Fig.7 Analysis on apoptosis rate in every SMMC-7721 cell groups by flow cytometry (*P<0.05)
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2.5 BiP{2#SMMC-772140 R H 08 T=
FCMAS I &5 3 0, #% YeBiP4x K S AN il 2k
{ABiPa. BiPpH 41)fi#i J5, SMMC-772 141 e ()45 7
By K28.95% . 27.14%. 23.22%, 1 oK Mb B X} I
Z1(14.83%) LL #5, # YeBiP4: K M2 P AN Bt 2k 4ABiPa.
BiPp H 415Uk i, 3 0] LLBA A2 1 i 40 e SMMC-
T2 T, 225 BA G242 X (*P<0.05, KEI7TAFI
K7B). ik gk i, 3% inBiPok & BiPa. BiPplf)
FIEBEA BAL A PR T, BiP AP B 4 R 45 4
BBiPaMIBiPp n] fig 3L [ 2 55 - 40 M i 9 T2 e

3 i

NKBIP HHSPASHEDR G, A7 1 P4 5T I Jl 1)
Hsp70%3 1145 . BiP& JLFAE T A ALK S N0 E
O BET BT, AR A AT R R T S 22 KRR SR IR O
TEREMERE. BiPSVF2 WM & A 8
(AR EAE L, DR A P 5T 9 4 5 N IR B RS 11— A
RN BB S EARE T IS B P 5 % B S
P8 AL, BT B RS DR A B 1 R 1
FH G B AR (ERAD), i 15 AH 5C 4 5t B9 5 J(ER stress,
ERS)I{5E T 463, AT NI ES 5 7 N RES S 2
AR T BiP 2 A F S, i —
A4y HTBIP AR 1 1 3E P H O, X TR BiP &R [ 1 2
A MIBIP & FE AL B A A B B4R T 5 o

H AT 502 W, BiPHIAT Hsp7 085 1 215 1
LA A 2RI 473 ATPase i Ik (1) AT-
Pase 1] fig 1% Fllpeptide-binding 45 #J 1. *4ATP 5 AT-
Pase I Re 4l 45 45 1, ‘e i) peptide-binding 5 #4) 45 G 55
KA BT & P, B S ATPZK g1 H in o
BiP 5iX SR B/ iR & Em A MAEH . Rt
T, BT B S A I (PDI) AY i 1 A B AL JE
A UL B E A BT SRR 58 K, (2 {EADP
A4 ATP LS R T BiP5 3 26 4 1 (1 H ifi 5 A
KT @A R & 4EM, w )L, BiP[fJATPase
Dy g 38 5 ADP/ATP 45 & (¥ 22 At 1] LA i #22 peptide-
binding &5 #4381 18 ¥, [F] I}, 2 JIk 5 peptide-binding
G5 K S0 2 B 7R T ] DL AT Pase Dy fig ik |
ATPase[f] i P, [A 1k, BiP ATPased)) g 15 5 peptide-
binding 45 #4358 W Ty e 45k 4] 1 AH B A H & Hsp 704 A
GRS SR Dy R I EE 2 A

Hendershot 2504y 1F 57 & B, I 37 % iABiPfY)
peptide-binding 4 #4) 43 Ge 5 BC AR K A VEHL &5 4, g

FHLERMIIE W D fig; A I, 957 3K IABIP ] ATPasel/)
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Analysis on Molecular Chaperone BiP Domain and Influence on

Proliferation and Apoptosis in Hepatoma Cells

Li Xiangzhu, Liu Yanna, Zhao Wenjun, Zhou Jinghua, Guo Fengjin*
(Department of Cell Biology and Genetics, Chongqing Medical University, Molecular Medicine and Cancer Research Center,
Chongqing Medical University, Chongging 400016, China)

Abstract Binding immunoglobulin protein (BiP) is a resident member of Hsp70 family and master regu-
lator for Endoplasmic Reticulum Stress (ERS). To study the relationship of Bip domain with the physiological
function, BiP DNA sequence and protein structure were analysed, two deletion mutants of BiP and BiP full-length
eukaryotic expression vectors with myc tag were successfully constructed with the method of overlapping PCR
mutagenesis respectively. BiPa deletion mutant is BiP mutant with ATPase domain deleted, BiPp deletion mutant
is BiP mutant with peptide-binding domain deleted. After these eukaryotic expression vectors were transfected into
LO2 and SMMC-7721 cells, they were identified the expression by Western blot. Then cell proliferation and apop-
tosis were analysed by MTT assay, BrdU immunohistochemistry and flow cytometry (FCM) respectively, next the
relationship between cell proliferation/apoptosis and BiP/BiPa/BiPp were also analysed. Both the full-length BiP
and the deletion mutants BiPa, BiPp can effectively improve SMMC-7721 cells proliferation by MTT assay and
BrdU immuno-histochemistry. Besides, every group of cell proliferation rate results showed that ATPase domain
might be inhibit cell growth, while peptide-binding domain might be increase cell growth. FCM results showed that
both the full-length BiP and the deletion mutants BiPa, BiPp can enhance SMMC-7721 cells apoptosis. The dif-
ference of apoptosis rate between group BiPa and group BiP were no significance, however, the apoptosis rate of
group BiPp was clearly lower than group BiP (P<0.05). It was showed that ATPase domain might be unconcerned
with cell apoptosis, while peptide-binding domain might be increase cell apoptosis. These two domains, ATPase
and peptide-binding, can coregulate cell proliferation and cell poptosis when they combined with each other. The
molecular mechanism of them need to be studied deeply.
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