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IL-1B #= TNF-a,P3 5 86 A 208 & B ARk B 40 JEL R 4 20 fe & 7 b 2 e, AR 3 bk & 4 IR 3 28 e TFN-y 69 8k, m 32k 69 HSP70 & %
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Abstract: Objective To investigate the effect of mycobacterium tuberculosis heat shock protein 70(TB. HSP70) as an adjuvant
carrier on stimulating hepatitis B virus(HBV) core antigen(HBcAg) specific immune response to an accompanying cytotoxic T lym-
phocytes epitope peptide from HBV core antigen in vitro. Methods Recombinant proteins HSP70 (P1) , HSP70-HBcAg (18-27)
(P2) \HSP70-PreS2B (18-24)- PreS2Th(37-53)-HBcAg(18-27) (P3) were expressed in methylotropic yeast Pichia pastoris GS115.
The expression of recombinant proteins was identified by SDS-PAGE and Western blot. The effect of recombinant proteins on den-
dritic cell and lymphocytes of chronic HBV infection volunteers was investigated in vitro. The maturation of dendritic cell was meas-
ured by flow cytometry; the secretion of Thl cytokines such as IL-12p70,IL-18, TNF-a and IFN-y was measured by ELISA; the
proliferation of lymphocytes was measured by TdR-3H; the HBV-spesific cytotoxic activity was measured by the classic °' Cr. Re-
sults The recombinant proteins (P1,P2,P3) were constructed successfully. P1,P2,P3 could activate dendritic cell from chronic
HBV infection volunteers by upregulation CDla,CD40,CD86 and production Thl cytokines such as 11.-12p70,IL-18 and TNF-a.
Especially P3 could better induce autologous T cells to generate HBV specific cytotoxic T lymphocytes response,activate the prolif-
eration of lymphocytes and release IFN-vy effectively. However, the recombinant HSP70 showed no target cell killing and could not
induce immune response effectively. Conclusion TB. HSP70 can be used as an adjuvant carrier to stimulate HBV specific immune
response to an accompanying cytotoxic T lymphocytes epitope peptide from HBV core antigen,and enhance immunogenicity of the
cytotoxic T lymphocytes epitope peptide. The P3 with B-and T-epitope can activate the HBV specific immune response effectively.
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. W 5% 5 W], HSP70-HBcAg (18-27)-CTL gl & & 11 M
HSP70-HBcAg(18-27)-CTL & & ¥ T A 55 5 HBV ¢ 5 1
1M G 28 BT » HBeAg(18-27) B384 B 3% 14 55 55 » & %o i E5 41 i
AT S P 2 103 JH S Wi S KT L IR ot A BF 9 A B AT T
HSP70 f oy 2 07 Bk # 14 . & 2 ¥ HBcAg HLA-A2 [R il £
CTL % fi HBcAg(18-27) il & #] TB. HSP70 fy C 3. 351 A
Th #1 B LAz, B JH Pichia pastoris B 13 W3Rk B 8 1, 14K
SN2 5235 O 18 M HBV gk Y 35 51 A i bk T 200 Ji R0 A S i >k
T AR SR A B0 £ D BEAT S 2 T BE R 9T, M M & T
# (CAH) BYIRIT - RERT 3R 1%

1 ##5H%

1.1 #t#l  Pichia pastoris GS115 £ 3k 15 3= 1 . % 1k FikL pPIC9
# pPICOK , T 20 A [ 41l 4 2 (IL)-2 K Invitrogen 4 & 7= i s &
TB. HSP70 3[R ) %2 1k 2 /& H37Rv.HepG2. 2. 15 #i il J AR 52 1
R AR AT 5 BRI D) B R % 52 4= ¥ 8 ) 5 ATP-agarose
(3£ Sigma 24 7)) s BAREEAR IC 1 E P B 1eG Bk b B 2
H]); B BL-TB. HSP70 . 58 B Bt & . FITC 45 32 iy Bl #L CDla,
CD86 \HLA-DR B 7¢ [ $t & & [A) 8 % A8 Bt & (Sigma 2 &) 5
FITC #RiC i) BT CD40 B 58 B HT & (Abcam 23 &) 5 K il 11~
12p70  IL-1B. Ji 8 3K 3E B T--o CTNEF-o) 1 F 4 -y (IFN-v) 1) il
I B 58 W R I 52 CELISAD 357 & QIR I 38 28 B 5 3k B 40 i 43
B (Rt TBD 24 ) s PCR 514 By K 3% 52 A YA 6 & .

1.2 ik

1.2.1 WEREREWEESEE DSBS EFRE
H37Rv 1 5y 8 #i2, PCR 3k ¥ 8% &% TB. HSP70 % % )7 51 (1)
DNA J B (1 900 bp), 78 Xhol F1 EcoRI i 5% ¥ 4% 1y TB.
HSP 70 3& W 58 B 31 pPICY 3¢ 38 34 I 3k 45 58 o B B Joii bz
pPIC9-HSP70, #kJ5 ¥ 3% A pPIC9-HSP70 Jii ki iy HSP70 %k
W 3% M # pPICIK 2 1A 1Y Sacl Ml Hpal fi & L 3513
pPICOK-HSP70 Jfi %7 (PIC9/P1)*) 1) pPIC9-HSP70 H
4% HBcAg(18-27) B4 3| TB. HSP70 #y C 3. 331 A Th
B A7, 7% B R I 1 4 UG YIS 5 B pPICIK 45 44
-, f g R B pPIC9K-HSP70-HBcAg (18-27) (PIC9/P2) .,
pPICOK-HSP70-PreS2B(18-24)-PreS2Th (37-53)-HBcAg (18-
27) (PIC9/P3) , pPICIK-HSP70-PreS2B(18-24)-Th(830-843)-
HBcAg(18-27) (PICY/P4)™) . #4 F iR ¥y & i B i #k 17 Xhol
1 EcoRT XU Y) AU T %5

1.2.2 FHEAMERIRL ik 5%%E M Invitrogen 24 7
f) Pichia pastoris expression system F ik R & F- M. Al Sacl i
LR VAL A BURL W A 78 T GS1155%, & 4 #5461 4% B4R R
4 GS115/P1,GS115/P2.,GS115/P3.GS115/P4, MD -4 % #%
PR3, PCR J7 ik P s i 3 45 Fh fH P #2167 6 ~10 #k . %15
F IR OD600 2 1.0 By BMMY ¥ 5, f 0. 5% iy
BES 2 RIR 3 d, KA bW TR T ) 5 R AR TR 04 Ik
Jie VR JE L K (SDS-PAGE) i AT B K G » % D s i e 5 AR A
T B . R)E ¥ A 3 R 6 £ M (PVDFE) B ik i
[ F BRUBL-TB. HSP70 B2 5% e 4t A 70 AR 8 A i 1 2 H1 R
IgG HLRIFE . 2 11 5o Bl 3 (Western blot) % 5 Rk H
MEAE ., BESBERNEREME 1 LR PET RS
3 d,10 000 r/min B.[> 30 min, IXE K FIHFREZ 50X 10° #y3E
B U R 4 I 5 22 B /N A F AR LB WO ADP-agarose £
e aife. A 1 mmol/L ) MgATP WiJc 45 & pH 7. 0%k
JBE L ARJETEVE BV h I A & W LR (EDTA) & 24k i 2
mmol/ L, iF 17 1l 2 £k 375 A7 45 21 ) Y& 06 78 6 & 20 e 5k 95 %0 1)

FREF 21453 A% 4355 98

H %% [ HSP70 (P1), HSP70-HBcAg (18-27) (P2) , HSP70-
PreS2B(18-24)-PreS2Th(37-53)-HBcAg(18-27) (P3) , HSP70-
PreS2B(18-24)-Th(830-843)-HBcAg(18-27) (P4,

1.2.3  {RAHME ST R AN 18 M 2 B 98 58 58 A0 A I >k I8 1
B GEBR AN B A Py = G I H 2 TR R IR YT e R I A
VeI 1 2, T 4 7 R % (HLA-A2) 24 f4i] , /41 6 B, 55 fg JJ
BIEFE (CTROME X B8 B 20 mL 4b J& i, iF 2 D08k 3 4 5
G ML R A% AN e, R E 37 CL5% CO, B R A
RMIP1640 5¢ 4 85 7 56 (5 1020 i 4F ML i) M BERE 5% 2~4 h,
F RMIP1640 B 3% 535 P40 MY 3 vk, P Bt = I BE 1) 40 Al R &
TR 50 L) L 75 3] A 00 B 0 L /E GM-CSF (1 000 U/mL) I 11-4
(500 U/mL) f94E F F 55 i 28R 4™ . FH RMIP1640 $%
% 5 T B ZIR A0 L, T A MOV B S 1 X 10° A4S /mL T F 96
FLE SRR E 5 d B AN 100 pg/mL A HEH P1,
P2.P3 % 0. 1 mL(ZRE N 10 pg/mL) L FIEF 2 d. KL ¢
FE N a3 R BRI 2 4 A AR DT Al B 2 TR AN A B R R L A A
M CDla,CD40,CD86, HLA-DR %3k, 20 & 1 7 2 W 58
RANM 2 d J5 ELISA A 40 e B 7 43 3% B¢ 1L-12p70 1L~
18 . TNF-a(pg/mL) .

1.2.4 {RAMERTHARATE T C AN R 5ER 40 Ho 4%
MR RS vk Ay BERE SR 5 dJE . FH RMIP1640 5 57 5 B p 58 4k
A0 JE AT A S 1X10° A/ mL B T 96 LI SRR P L 5
fL 100. 0 pL, 23 B0 A 100. 0 pg/ml EHEH P1.P2.P3 &%
0.1 mLCAW R R 10. 0 pg/mL)  FLFEBEF 5 d. R 2R 40
it 5 % 2ol v UG RE R S IO UG B 10 20 B C R AR L A D
JH RMIP1640 58 415 F7 % . & 10 % B9 i 4 1fL 3% A 100 U H 4
N IL-2 8555, DL 2XX10° A /mL {1 40 M e B 5 F 24 fL 5 374
WL AN 10 pg P1.P2.P3 Hil i JL R 35 5% 5 d. o 4 e Of
FATC MG 1640 B R 3L P 2 R, U EE 4186 1 A 5 1k 40 i
PL L= 10 (9 LB 5 R W 0 ik LA MDR 5 8 T 37 CL5 %
CO, B3R ILFIFE 3 d, LIS FR AL 28 [ Xk B, 45 4L m A
TdR-3H 1 Ci, 18 h J5 WA 4 i , A& cmp (B . 7640 i 3% [
W E 3 dJE A M KE F% LIS R, ] ELISA A2 TFN-y 433 .
1.2.5 (RHMEREAEAFES HBY BRI EEE K
WIOR AN S 10 pg HALE A PL.P2.P3 LK S5 d .
PLL s 10 HeBil 5 @ Rk a0 ML R0 & 7 d A o 2007 40 M, 4
W, RG24 h E4LE [ P1.P2.P3 Fidili# 1 %K. LA HepG2. 2.
15 4 il (235 HBsAg #1 HBeAg) Jy 85 48 Jifl , 4% 2} 10° 4~ 40 48
MIFE & 20 % B2 1L 7 /9 1640 15 3% 3 b ] 100 Ci Na®' Cr O,
F 37 Chric 1 h, PR TCILTG 1 1640 Bi 3= B4, #E1X
10" AN /L HE 20 b 42 R [R] A9 8508 B (10 2 1,20 5 1,40 ¢ 1,
80 + DM ARUM AN T 37 C 10% B 2k I35 & 4 h. B 100
pl 1 VRN 2 B Cr 35 K 00 40 0 35 96 M . R i =100 X
LI AR — B A RO /[ R B (0. 1 mmol HCD — A4
Bl . TR LB R E AR BN T 15 Yo d KRB .

1.3 Seitspab® SR SPSS19. 0 883t & k47 0 47 . B K
ML I T BRAE 3 WP E R UTEs KRR, R
Student’s ¢ K3, P<<0. 05 T#RES BRI FE XL,

2 & 7

2.1 MEBERZBER G EESE MRS Xhol M
EcoRT XY J5 A5 B4 I 19 B i B CEL 1) 8] B i 5 25 SR A
R SRR B AT L R AL A B A E HSP70 i C
i JBORL A B AR R PIC9/P1,PICY/ P2, PIC9/P3.PIC9/P4,
2.2 EHAEAMRE. LS EE SBRRPEHAEA PL.
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P2.P3 Re 8 WU 1 43 Wh 32 3K (FE 70X 10° Ab¥H — 454, I o
B NTE R @A B PE T 240 i 3R 5] 2 7 Th830-843 fil & 2
F P4 AREST M3k (B 2A) » 25256 [ UE S, {H i 9 4 T A
35 AT ik Th830-843 FRALMTI A T T % Ak 43 WA 5 5 19 1
WIHE, MREAEEWEKREMNZ 1L BREDFEFELS
d B0, BIEWRE 50X 10° 1Y U8 Wk 46 )5 . 1] ADP-agarose 47
JEEAZ AT AR A T S E M E A SR B8 B
EHFEEEKTF 120 mg/L(E 2B,

1:PICY9;2:PICY/P1 XLHEGEY] 5 3:DNA FIXF 4 F 5 &t b5 54 : PICY/
P2 WEEY] 55.PICO/P3 WU U 5 6. PIC9/P4 BV : 7. DNA #H XJ 4y T
JE e FR e .

B 1 RIZFRHHEIEE

2.3 EAE R ES Y L RIAT 585 Al FEE 0 A I ke TEAR 2R
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YR A T3R5 IRHDEE 48R 1175 A0 5 0k 40 i it 8, 18
4i L BE T 43 W0, A SR A M TE RS 3% 5 d B, A BIm A P1LP2,
P3, Wiy 10 pg/mL, JLRIMEE 2 d, DIsE 3% 5L g 0 B A7 0 =X
4 A A B 2R 40 IS CD1a,CD40,CD86, HLA-DR % ik , 4%
WLFE 1, RO 40 4 P1. P2, P3 il ¥4 5 . CDla, CD40,
CD86 18] & 42 &, CDla & AU T 48 f& 3% ¢ fi 3¢ % 1K, CD4o,
CD86 —# 22 F LG4 X (P>0.05), HLA-DR 22 % L4
R L (P>0. 05), H HLA-DR Ay 3 35 76 5T 50 3T 5 2%
SHFEI L (P>0.05) EHE A MR 2 d )5 .
ELISA %4 I 41 i 5 7 43 3 1 &0 (&l 3),P1.P2.P3 ¥ RE 15 &
SR A0 A 43 Thl A 40 g K+ (1L-12p70 . IL-18. TNF-a) ,
A AT Tho i) Thl 1Ak

A B
1 2 3
170x10 |
130X 10°
100X 10°

70X 10°

55X10°

1 234 5678 9
A:10% SDS-PAGE; 1 ~4: 43 %}y GS115/P1,GS115/P2,GS115/
P3.GS115/P4 [ Bk i N 24 /% 4 : 5-8: 43 51 2 GS115/P1, GS115/P2,
GS115/P3.GS115/P4 3k FiEW; 9 AMX 2> 7 i . B: Western
blot; 1. EHHE M PL; 2. HAHEN P2; 3. HAHAHEMA P3,
2 EAEANRIZMEEE

*x1 EAZEARMEMZFSEESINEMREHMRREMETS FRIE(Ypos)
CDla CD40 CD86 HLA-DR
S
CAH(n=6) CTR(n=6) CAH(n=6) CTR(n=6) CAHn=6) CTR(n=6) CAHn=6) CTR(n=6)
X 1B 41 1.04+0.50 52.25+8.054 40.01+7.12 60.00+4, 25a 61.54+5.04 80.50+6. 80a 97.80+1.00 98.54=+1.20
P1 18.89+3.55 52.25+8.06 68.71+5.12 72.80+2.10 98.68+1.25b 99.25+0. 25b 99.3640.55 99.5540. 10
P2 25.93£5.82 52.25+8.07 76.61+£7.70b 78.55+3.81b 98.97+1.00b 99.12+0. 38b 99.3140.45 99.38%£0. 32
P3 30.10+2.50b 52.25+8.08 82.27+4.10b 84.51+3.50b 99.21+0.50b 99.11+0.51b 99.2740.20 99.1240.50
2:P<C0.05 5 CAH [P P<<0.05, 5 X l4l b4,
7000
500 600
6 000
~ 400 __ 500
e E 3 5000
2 300 @ 400 >
= £ 2 4000
g T 300 =
200 = L 3000
i 200 =
= 2000
0
10 1 000
0 0 0
X R P1 P2 P3 X R P1 P2 P3 e P1 P2 Ps
A:IL’12p7O;B:IL’IB;C:TNF’QO
3 EAE AR HIE M Z BB R SNE I SRR R SR R BT o i E R

-
>~

14000 700

@
2
3

12000

@
3
3

10 000
8000
6000

[3H] thymidine
incorporation[cnp]
IFN-y(pg/mL)
w 2
S 8

4000

58
8 8

2000

0
R Pl P2 %]

o

oy P1 P2 P3
A L0 4 B IFN-y,
& 4 EAF A AR R R R % B e
1 IFN-y By 4 i

2.4 MRS 5 TR E AN G AR TEN-y B Kt
FHEEMM R M 1 10 5AKMKE MBS 3 d.
TdR-3H 48 A kK 0 3k B 40 B 1 384 58 15 &0 (& 4A) Fil ELISA
Kz TEN-y 431 (& 4B) , 45 1 B P1.P2.P3 B i J 0tk B2 40
JIEL 386 3 RURE I IFN-v,

2.5 AHAFEHAEAES HBV B SMHMEHFEE L
HepG2. 2. 15 4 fifl (335 HBsAg il HBeAg) Jy §0L 41 i1 , 7 1% 5b
N FH 28 0 Cr 46 1 41 8 [ (P1.P2.P3) % S HBV £ 71
0 05 (R 5) RS IR oK P3 g 5] A ok A 40 i 0
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TR A B JIF & (B R, TEACHE L S 80 = 1 B, AT H K
65% . J5H N A4V X RE S Z AT R T AN RE B A
S, MiBA 4l TB, HSP70(P1) JEAR ¥ A i # k. LL HepG2
1 HEN 20 f A #0410 fg . P3 JL-T- JG 40 B 35 1%

AP RIBH : BIEREH .
B 5 EAEQFSASKEBAN HBV R EAREEE

3 3+ it

ABFFEAE B TB. HSP70 2 A7 IR 84K 28 15 1 M o
£ 1) HBcAg HLA-A2 BRI CTL # i HBcAg(18-27), ¥
HBcAg(18-27) il 4 %] TB. HSP70 1 C %, 35| A Th #1 B 3&
15, W i} Pichia pastoris B# 40 Wh 35 H & 4 HSP70(P1)
HSP70-HBcAg(18-27) (P2) , HSP70-PreS2B (18-24)-PreS2Th
(37-53)-HBcAg(18-27) (P3) , {4 4} 2% 4¢3 S 9% 1y X 18 1 HBV
JER Y 3 A1 L I 6K L 40 R A R i ok P AR SR A0 I 4 L 3R
M) HSP70 n]¥£ 2 HBV HBcAg i 8 £ CTL R A7 IR &4 . $2
i CTL RO AKIY S J5 v R 5 & & F B.Th R AL P3 gL
I % HBY S5 e B

YEH Z AT WF 98 IE S HBeAg(18-27) 45 %5 55 1) 1§ 4 1 14
B XTI B 0 P R SR RS A 1 R R KT T AR B 5
T AR A (PL.P2.P3) 7E R S5 T ) 5 bk 4 g 0 324 L I 12
Yl 3G 5 L &% HBV R R tE 4 M B iE e 0L . 85 R R P,
P2.P3 fig ¥4 CD1a,CD40,CD86 32k, if5 5 o Ji 2 i 4 5 4k
A8 43 6 K 1 TL-12p70  1L-18, TNF-o. £ #] F Tho i Thl
PR AL » A2 3 AR SR 200 i BG83 S RS 2 R At 0 e B8 2 g
[ B4R 32 9 L4 200 e 3% 2 AR I TEN-y, 17 L P35 BB A RO
B R Ik E Ak A T M 0 O SR8 A HSP70 B R
M35 AN R AT | ALK S S B I 2, X B S Rk
B HSP70 1 Jy 3R A7 Ik 8 i KR 1 3 T CTL 3R A7 K A e 388 Ji
PERFRZESIA B Th R 47, Al H A R M5 T HBV 5 5 Mk s
RS, FLRTAE M EL A R . (1) HSP70 (P il 4 % 14 (P2, P3)
gEA R ZOR NI BE | CD1a.CD40.CD86 21k . i § 4 %R
4 L 43 WA 7 AR R K CF- 19 Thl B 40 g B - (T1-12p70, TL-18,
TNF-o) . Hoft IL-12 £ 5 Thl # Ak e S5 4E A . 575 AME S
R IFN-y A FF Tho [a) Thl A4 Ak . W i 42 5 B 2 4%
20 i R A, B g G g TR MRS (2) HSPTO HR SRR S
CD40, 1 F 5 4% 41 L L 4% 5 1R 200 it 55 3000 408 3R 45 8 ik A
SR AR CC # 4k 74 CCL3 (MIP-1a) , CCL4 (RAN-
TES), i CDA0 55 7 L b 8 4t S5 52 36 6 F7 B i It o) 3
53§ CD80.,CD86 F1 CD58 [ %3k , i i 5 Ik 4t B g 17 CTL J
ShUOT R A SR 40 B Ao T A0 AR CD40 %Kik U

5 CDAOL 4 22 BE AE 1 3% 5 MHC-T B s o 0 J5 45 5 ok

CD8™ T 4l Jsz i1,

A WFFE W AR A2 52 R W] TB. HSP70 W] /£ 2 HBV HB-
cAg i FEE CTL ARk i, #2 / CTL 3= A7 Bk iy e v I
P H &4 B f Th RO P3 RETE 4r i HBV £: 574 0

FTREF 201453 A% 43 5% 91

FERLZE XN CAH WY B3R 97 JFREHT 10 & 7% . Floto %M1
W TB. HSP70 i i3 CCR5 32 & 1E H T B 28 Ik 40 i . i &
P 2R AN IR A AR IR SR AN M55 T 40 BT ok S 948 1o 2% 5 i
P3 & Al if CCRS A2 AR T3 280k 4t i, 3K 7E )5 22 0
Rk — ST
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