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Abstract

AIM: To investigate the effect of protein
transduction domain-hepatitis B virus core
antigen (PTD-HBcAg) fusion protein-induced
specific cytotoxic T lymphocyte (CTL) response
on hepatitis B virus (HBV) replication in HBV-
transgenic mice.

METHODS: Twenty HBV-transgenic mice were
randomly divided into two groups: mice subcuta-
neously immunized with PTD-HBcAg fusion pro-
tein (PTD-HbcAg group) and those immunized

with HBcAg (HBcAg group). The immunizations
were given once a week for three weeks. Cytokine
expression in splenocytes was analyzed by flow
cytometry. Serum HBsAg and HBV DNA levels
were determined by microparticle enzyme im-
munoassay and real-time fluorescent PCR assay,
respectively. The expression of HBsAg in hepatic
tissue was detected by immunohistochemistry.

RESULTS: Following immunization with PTD-
HBcAg fusion protein, the proportions of CTLs
in the spleen and inflammatory cells in hepatic
tissue of HBV transgenic mice were upregulated
remarkably. Serum HBsAg and HBV DNA lev-
els in the PTD-HbcAg group were significantly
lower than those in the HBcAg group. The mean
absorbance values of HBsAg staining in hepatic
tissue in the PTD-HBcAg group (50 ng: 127.77
+ 4.92; 100 pg: 117.71 £ 5.18) were significantly
lower than those in the blank control group
(156.84 + 4.94) and HBcAg group (50 ng: 138.70 +
5.92)(all P < 0.05).

CONCLUSION: Immunization with PTD-
HBcAg fusion protein significantly increases the
number of specific CTLs in the spleen, decreases
serum HBsAg and HBV DNA levels, and down-
regulates HbsAg expression in hepatic tissue
in HBV-transgenic mice, suggesting that PTD-
HBcAg fusion protein has anti-HBV activity.
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IR 4% i (hepatitis B virus, HBV)& N iE
TRKFERE FARE T35 A R A IR 2 C D8 41 i
FEPETWRE 40 i (cytotoxic T lymphocytes, CTL),
CTLIE L T 52 4R(T cell receptor, TCR)}F 5
PR B IR BB I MHC- T 284> 1 1 5]
JEC IR N PR R, A1 T BRHBV ) S, B
FERW, 2PEHB VIS K 2 R I H B R FU
MHC- I JE[RHITECTL Y, Ttk 3 R
IR 2 32 55 R A AN, RS9 I C T L s Bt
HB Vi B AR AT e 2 7 SHB VIR GLS A6 1)
THEFEN® E A S (protein transduction
domain, PTD)J& A f & 6k &% 7% (human
immunodeficiency virus, HIV)# s iGALIA 1
(human immunodeficiency virus transactivator of
transcription, HIV-Tat)&5 14714 5 5 1) fE 1A%
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1.1 Balb/c-HB VLN R, JH#26-8 wk,
9, 22-26 g, SPFZL, tH N BRI 4 254581
W5t 4 5 0 L B AN, R AR BE 2l 4 S 6 rh O T
W H25-27C LA PSR, fiG S EIMBP-PTD-
HBcAg(M-PTD-HBcAg) /s MBP-HBcAg(M-
HBcAg) A MBI FRIE Ik, fhisi g, =
TR FEMIBLRE R 2 F Sigma A ], 4R 5 7
R FIBD 2 7 77 . FITChRicH/N flCD8adit
. PEARICHT/N BUIFN-y mAb % [7] 7 %6} [ 44 1
HeBioscience/A . “HIHBsAg% i PR
ENovus Biologicals/A ), SABCH 41 21k,
IR SR A R, S R EPCREYL
MHBV DNAZKF R G B RN EE 23w,
HBsAghill % H 358 BEHER: A "l AXSYM 4
H 3 S5 o BT A, 170 & R 2 ) 7 . 20l
M2 B AL R R R A BR A H. walal
Ji9 73 14 (COULTER EPICS XL Flow Cytometer)
“ABeckmanZ @) 77 .

1.2

1.2.1 D SIS WIRENL A B Ak
FEE/K). 50 ng M-HBcAg4l. 502100 pg
M-PTD-HBcAg#, 1415, B H /N 750 pL i
PRV, B 1R, IES3 wk T A 1R
Fe7 dfa AR LB AR AR, AbFEEN) e BB 2
k2% .

1.2.2 HBsAg HBV DNA g
£ PR B A bR ALY, K H 36 EUHERS 2 =] $2 40t
AXSY M4 H 3 G 7 kR THB s A g 7K -
(S/NAi), HBV DNAZK-A il 2 BRI VLKL 2 7]

Pt EPCRIAH 1.
1.2.3  BESETRUIN R AR AL 5 TG

WA AT T 2 BE S IE, PBSUEER2UCS, M54
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RPMI 164055 751 38 40 a1 X 10°/L, 25
mg/LIBNG. 1 mg/LE T8 ZM1.7 mg/L5LhE
THRMAFIRET37CL 50 mL/L CO,HE6 h
J&7, PBSUEER 2K JE WA 40 I, im0 5 1 - F i
FIHK FE [ FITCHR AL [Fanti-CD8a. mAb, ‘% I8
20 min. HIAZH L 70 S AR 9% 520 min,
AR P B STESK G, IIAPEFR it fanti-IFN-y
mAb, FIE G F20 min. PBSYEL2IKG, W
2 53 A ASORT 4 i ¢ S 1EA T A I 9 F Expo32-
ADCHAFIEAT 53 HT.

1.2.4 HE  : 414440 g/Lptk
FH S ] 5 S Al L, R4 wm b A FHE
et BT T UL 230 B2 O
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HSABCY:. B HiiA(CFHIHBsA g% v FEHLA)
1 10058, B0 fE DL IR 5 22 ph i (PBS)
P — k. BARERIE N S I G0
IR HEAT. AW 00 v s 22K, N30 mL/L
H,0,, 10 minZ:fx N AL E, PURs S
W RRZEME)T95°C 15 min, MKIKIMAIE
i ML 35 P30 min, — 4 CRER, RPTE
37°C. 30 min, 1 : 100FFSABC 37°C 30 min.
[0 2 A ¥ HPBSYEE3 IR, XS min, DAB
o, IRARKE Gy, BT, rh PR R . A
MRt SRR B L R R T (X 400), BETK
IR e DY J& e e sASFLEF, HlImage-Pro Plus

CD8a. FITC

6.0 UG 2 BT R AEEAT Y 28 543 1, DA AR 40 W
TCRE(LA) 5 &F— PR B (Area) FHER R R~
JGIE, BEAT G AL B

KHISPSSI1.588 i ft, sz
FT 135 imean £ SDER IR, 241 M348 LL K
FHeRTG, 22 4R 5 LG BER FH e R 0 22 00 #T,
P<0.05 K 7= A vk 5 L

2 B8
2.1

h T R R 1 e A DAL BRUJS X I 4
R T C1ECE 1R 52 e, SR HH e = 4 o 5oR 0t
A 34T CD8 o MNINF-y XUbR A, CD8oFIINF-y
XA PER 4T BRI A TCL. 225081100 pg M-PTD-
HBcA gl 5 8 11 %0 o 16 B 40 Jid b T C 1K 3
5 T50 ng M-HBcAg R 4(r = 6.8292,
14.407, ¥JP<0.05), 1 5 #5040 L 155 5 e
S5 T-25 (41t = 4.716, P<0.05, F41).
22 HBsAg HBV DNA

RlE 1 3 IRE SR C T LR 75 A7 280
HBVHEER/N R FHBVIE H], 5 1THBsAg
JMKHBV DNAJKFIIR (D). k3 wkia, 5
25 ZHAHEE, 50H1100 ug M-PTD-HBcA g4l /)M i
L35 T HBs A gZ/K - B W FEAIG (e = 9.4709,11.2399,
¥1P<0.05), FE L TM-HBcAg4lHHBsAg
K = 4.2187, 5.4794, ¥1P<0.05). 501100 pg
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2 BLAHBVEEE RN\ ATRIRALR HE x 200). A:
ng M-PTD-HBCcAg

; B: 50 ng M—HBCcAg ; C: 50 ng M-PTD-HBcAg ; D: 100

xR 1 MESEBNSENGRIMECHBsAg. HBV DNAKEATIR AFALRCIHBsA R B LU S BRI 17 = 5, mean = SD)

paxi:) HBsAQIS/N) HBV DNAZKIE( x 10° copies/L)  SHIIRILE{E(4/Areq)
68.28+ 3.57 18.25+ 0.87 156.84+ 4.94
50 ug M-HBcAg 57.87+ 5.31° 14.81+ 1.12° 138.70+ 5.92°
50 ng M-PTD-HBCcAg 45.19+ 4.12%° 7.17+ 0.59° 127.77+ 4.92°
100 pg M-PTD-HBCcAg 41.74+ 3.89™ 3.21+ 0.31" 117.71+ 5.18*

°P<0.05 vs ; P<0.05 vs 50 pg M-HBcAg
M-PTD-HBcA g4/ RUMLiE "HBV DNAZK
A2 4L kb (¢ = 23.5691, 36.4132, 1
P<0.05), LK TM-HBcAgZl " HBV DNAJK--
(¢ = 13.4952, 22.3201, ¥JP<0.05). LIk &5 HAF]
M-PTD-HBcA gl & & M HB VA HE /N fL
HBVA—EMHIER, 5T M-HBcAglt %)k
YEHI.

2.3 HBV Rl
N M HB VLR /N B3 wk g T
HE AR LB 2, S 4L 2 4R O A e TR
A, /NP G L) S8 RETE I, o SR Ik R B RO
X A] L b dE R PR, M-HBCA gz /N UR H
PRI A DX K v e Jk S]] 98 1P 44 o T 48 22,
[i] BNF 34 A /0 £ 1R T 440 M SRR BE 1T AE 100 pg
M-PTD-HBcA g /) B IE b 28 PE 40 iy
B B, T XA B T KR RV, R
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I 20 SR IAZE G 2. $29RM-PTD-HBCcAg
Rl £ 1 S e HB VIR BE DR/ UG e 5 34 Sk
CTL, B3 HTHB VI HL 1 g

2.4 HBsAg fil
HHEA L ARG REHB VN3 wk
Jii, WO T A HB s A g AT s 4 2340
SR IE X H R BT oA (R 1, EI3). A4
/N U IE T HB s A g8 11 5 k@ o A, 14
itM-HBcAg M M-PTD-HBcAgfil £+ & 1% )5,
HBsA g% J o & HHLE s>, 5081100 pg
M-PTD-HBcA g2l HHBs A g V-3 6 B i W]
G145 F14H.(c = 17.8870, 24.8102, #1P<0.05).

3118
HB VIEYL S ™ 5 (KA L T ) B, 4BRZ12012 N
K YLHBY, HA13.5-42 \ oS TEHBVE S, 423k
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HFAELI100)7 NIET S HBVIEGAR KR, 3
Hl g B R m R IX, A1 4N g EHB VI
G, YUENBTE LT R BN — D TR RN
IR G e S ViR )y, JEHJE CTLI s MK,
PEE LS P EC TL S NI i7F BR 7R WHB VI L
OCHE. i b, MHC- 1 289> T4 2 1R
ZHORIET ML h & B s A, R AN B IR
PR 40 fd(antigen presenting cells, APC)
W 5T, I A R R GUSREMHC- T 2893 1 5
3 8RR A ORI RE DU AAPCs, £
MHC- T J@ AR i 5120 M 2 1 = AR e
CTL, HABT Y Sy i i buii a5 (I 2T B i
KBFFTUESE, PTDAE RS & Fh 4 KNI 8 1 5
HATIRRA) A8 SR, 5PTDRG I EH W
DL 5 MR 41 B (dendritic cells, DCs)HIEIEA
AN, ZEMHC- T Hi)sd 215 S CTL, AR
WA IR B0 2 1) S g 17,

AR T, AT L MM @EPTD-
HBcA gfili &5 25 K UsURL, Rl 2 A &8 240 5 1R
B AT R 2 32 e ) A ROE A T e, TR
IS A4 A S 1 IE S 2 R B 1 RE S D C B
Js SRS CTL S B I e v 4 B 2 FIM-PTD
DA BRIE e sh el fE b IEmt b, it —
SOZRLG AT PR R ECTLIMHIHB VA )T
fit, FATHEAT THBVEEIL R B A P S5 Fh
IS R, ZRlE H EIM-PTD-HBcA g/ )i

:B: 50 g M=HBcAg ; C: 50 ug M-PTD-

J&, 175 TR MECTLAGE W 2 T2 (1 41 SO0
4IM-HBcAg, [ I 771 5 54 it A3 /) Bl S
SSE. AR /IS BRUTF R 23005 A I o R IR, Rl 2R
1 922 1 70 Bl PR JUE T 38 DX B o ke ik ) L ¢ e
I B A5 R ]t 3 22 O R U Al i R OIR IR B, T
2B 2L HH B ik 1) 98 P 4 B i B JH 4 A
Bt 55 24 A0S A it B 4 A it DA 5
INF-y[ICTLECE A &5 FAFF &, Lk gk 3
PR, M-PTD-HBcAgfili 5 & (1 %) HB VAL L[]
NG REA 05 R e MECTL AR R, 355/ U
PIHBV AL HE J). fil 45 3 FAIM-PTD-HBcAg )%
/N B L T HBsAg A& HBV DNAZK -t B 54
T2 A4 M-HBcAg4l, 100 ug M-PTD-HBcAg
E AN 25 A FH sk, A HB s A gBEAT
G2 AR 27 R B O BT s 3 1 A/ BRUSHE
S FTHBs A g/K 48, ~FHAIMOE FE A 2l 156.84
+4.94, 150 pgf1100 ug M-PTD-HBcAg41 V)
W6 R TR, il 127.77 £4.9251117.71
+5.18, UL M-PTD-HBcA gl & 25 1 %)% o
BERLPR/IN BRUTFIE r HBs A g 26 3 52 51 B 5 Fr 41+,

HBCcAg® A 5 ARBFN A0 i e e i 4
7, e HEAR R R A0 B 8 S N, S AR PET 4
PO I BRHB VI JL 4 i 1) ¥R PR, R AL
PP A LLTh A 14 i g™, 4RI et alt™
IEHBCA g F4F 7 PECTLAHE Y HB VK itk [
MM ATVEH. EHT er a*i8 i CPP Tat49-57
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