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HBeA gflifi-HBes2 Z 54T 5 AU HLAR 54, HBeAgH HHBcAg R EHFDNA C Xk
AR, HEFBEADNANAEMNHBeA g, Z hadw, THEHBYV 3,2 kb £KDNA iy
P HHBcH: FEMBamHI-EcoRTF 2%, FBal3tfilHpa I Fekh B= 4 — R PR A E A BB,
5# HpUR222F1pUC 18 ¥ FRIME A%, $HEBRBEHE. BiERRFE. FHRED
BT RO R Y F i 2 2 R A HBe A g0 F L Bk Y G 30170 YG 302, A I e B T EA
HBeA s ¥ 5 mtt. ABKIE, B rinEiniEnERSEETRGFAREERBE
R H S A Western I E#THELS Y. SESFRSFBNE. E4HHBeAgH R R
HEiEtE, MEMLEENS, NRIENETURBME HBeAg HRBESARTZF2

BRiS M,

%49 DNAE:H HBeAg; HEENL

HEMEOE T £ 5 & .0 E
(HBcAg) Atefi]E (HBeAg) {4t E#BAE
HBY DNAWC X FHHES, HEILE
BRARMTEE R Y, Xl E
HBcAgE KC st hi—ERE R LR TS
affli 2 L HBcAglE K13 HBeAg 5,
{HEFADNARMAEA T4 HBeAg 1545
Mimm3F 4R ', fhf17E Bk H I3/
W 120 MEHR. mEANME LY
FRE,

ASCN adv, WRIE) 3.2kb ZFT95 5
(HBV)DNA IR 0FEHBeE FE DNA
FEE, R Bal31BE[F AN M Hpa T
BE, mEN—-RAARRENR RS
HikFES, BEIKBHETIRRE
BRIk L EYG301MYG302, £ HEE
R R AT B R HBeAgIE T, i E &G
P ReehTi-HBe $:R10F], 2447 T2
EEHBeAsE BB N EADN S &
AR16%, iR RILIIRIBINEL
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HBeAg il s R Gl RA Hm 7
HBeAg Fmmfaett, & o X & m ¥
HBeAg H]F ZJF i ARt il H B4 ks T
YER{S 2 H .

H M5 T E®

(=) BEHERN
KBHEIMIOIAIBMHT1-18 h A S
BREFFI 2R T M. Bk BT R pUCI8 F
pUR222LI B HHBY DNA RIEAF K
PATOLI )y AR L4,
(=) IREAAITEL
Bal31l, EcoR T, Hpall , BamH 7,
DNA L B [ & H B (Klenow fragment),
T4 EER, THEMERARE(CIP) X
EcoR T A T3, BRL # BioLab =&,
(=) RMDNA®&
HHPATOLFHI T RIS R HEH

AL T19894E 6 H14 A W o,
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BRYVMEREIHE-R 2 S B
HHpATOL i DNA, SEEEARE
PHW301MpHW302:R A Sephacryl 81000
EEWER.

(W) A#i-HBe IgG Fudi-HBe &
Ly 198"

R EZY-HBe [HE: I HERE
4RI IS Bt DEAE-Sephadex A-50
FHOMEEHR 4, $i -HBe BT iidkly A
ALOERE LEY, GHRIT % IgG
2bR1IeG1,

(F) HBeAg/#i-HBefuHBcAg/HL
-HBc B i N

ELISA#|HBeAg/$iHBe M FiEL
FrRALEE XA T &, WHBcAg/
Pl -HBe ERRPEHZ B 0 2% &,
RIA g:ge A Lt B A B 8 &,

(&) WEHBeAgy5 B

TERAESHFETHEEN LB i,
3T CHRBH 32005 B LMk B, F] 20mmol
/L pH7,.4 PBS P:¥kj5 8% 7€ pH8.0 TE
h, AELUAEM, @A, &y, =
O L H M HBeAgiE . LI FRRE
EREMBTUE R, L RE IR,
RER R EST ket — B R o,

(£) RAMBMBE B R R (PAGE)
53DS-PAGE

B E R KR B TR T T

UV sEmE

A B4 HBeAghl 5 HHBe i 35 B8 47
REICRIT T,

(h) WesternBisik

B = HBeAg # 5] #4SDS-PAGE 4}
BiE, HEREETOREHBINBE
IR E, )5 ABIRH-HBe W sErE L
EEZ M, R ES HBeAg i1 B H
TR,

© A ERF R R TIR S SHEED

# £
(—) #7A HBe XEMREFRNN

ne

MWiHH adw,F# 3,2kb HBV 4 k&
DNARpATOLEAF R LFH EcoR I 478
3.2kb B, J5F BamH I 43k B %y
HBcR FBamH I -EcoR I DNA JE3.
A B HBal31BEAE 37°C T B AR )
JE ot B L) Hpa L ALH, XHHEH—FF
AFEFKEMDNAR B, SH&R # pUR
2228 pUCIS B EHH R, FHKEA
EBEART, —RAEELADNA FB L
BN & KRKECR I 3,5 HEcR I
¥, SEE#ITEOR I MRS & #.
5 —wiE N E ARG ) DNA ;B
EcoR 1 flKleno - [ BtAL 2, I5 5 # thk 4T
VARMEE, WEWE Amp PR EA
Bk, Bk, WERBAEEN EA R A
pHW301 fipHW 302544 2 F WA,

(D) RAREEREEPRE

LR HBe R AN DNAK B 5pUR
222F1 pUCI18 #3 AL i BB 4 R 40 Bl 5 4k
B Z{AEBMHT71-18f1IM101, ¥ Xgal fif
PR B O R, el R e I
BN G E RS S R DR R 1T 3
Bk me iy X #(H IR 1 -A),
PR RpPHW302 EABF KL FIEAF B
i HBCE [HDNA KB, J5# A Bl Ll
BEEDAL . RIEE WX B S B I b
WHREE, BE. R BIE T HBcAg
fE, FRSREEk. NhiFSS80HE
pHW301f1pHW 3028 H T Rr B0 # L #RYG
301 f1 YG302 , ELISA | 3 f@ i I 1%
HBcAg#r il 1 x 10400 F,

(=) EFFHBeAgl in W4 5 {&
EE AL ¥RYG 3018 YG 3020 B BY Ak
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EcoRI,
BamHI

B

Fig.1
Al HBeAgft A FF HBeAg 5+ 145 $-HBe

BTk, APi-HBe, A Hi-HBe, A
#1-HBsFH 4 ofr 7 #3 IE F A LIS 7 43°C £
21,50, RIS EELISA I Mg 10T &L, %
e ¥R BRI Y HBeAg 3 HERT A HBeAg
B IE M H 8825 35-HBe ) B Al $i-HBe 37
B Hiihprimbl, EHE~HBeAghY I i§ 3
P, (ER TR 7E R i B B — 2t
HBcAgifth, X BB THBcIEHS HBedk
WA EEN S, HBeAg ML HBcAg
PR,

(M AKHFESHRHBeAgRy R iz bl

HW=HBeAgHl W RAAREGE
H, DEAE Ei7a] ff 13 F &8 4 18 4l.
DEAE-DE52 & (2 x 40em) 1 0,01mol/L
pH7,0 PB ¥, HEHITHAPBY&E L
¥, AR kR B B B (0—0,7mol/L

© B ERFERME

Klenow

T4 Ligase

-Bal31,Hpall

Klenow

ECQ‘? 3 \
Bal3i,Hpall

EcoRI Linker

EcoRl

#HAHHBe R MEARRMNE
Construction of the recombinant plasmids carrying HBe gene

T4 ligase

B 1 ARFSERHBeAgH PHILER

Table 1 Neutralization test of E.ccli derived
HBeAg
ELISA
Treatment Lysa— Lysate [Human | Human
:te of lof strainjplasma | liver
strain [YG3oz derived | derived
!YGSDI HBeAg | HBeAg
Mono«:lonal anti | _ _ - +
HBe antibody
Human anti HBe] _ _ B +
(+) serum
Human anti HBc + + N _
(+) serum
Human anti HBs + . + .
(+) serum
Normal human . . + +
serum
IR FREATIBE S 4REEER  http://journals. im. ac
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*  Fraction mimber , _ -

B 2 XKBEiTH & RHBeAgDEAER i £
Fig.2 Purification of HBeAg synthesized in
E.coli by DEAE chromatography
DEAE-DEs2 5,0ml/tube
——A280nm, - HBeAg sactivity
NaCl), 4g4Fig 5.0ml, EiE®LE 2,
19 LA HBeAgi% v 4 A4k 3, HLIKSHT
R AHBeAgIE A RS ED I &7
LHEEND, HEMRLHRE B8 F 45
B AT EA S, HERNERE
Ht— B AbE, N ZA B R R
Hi-HBe IgG, HUgGixifk 30m! %} pHS.0
0,1mol/L NaHCO, (& 0,5mol/L NaCD
FETE#E 54£0,001mol /L. HCl Abmfg
B AL 8 % Sepharose AB(FR ¥ Pharmacia
FERD) T REE, 7E4°CF A _LiR NaHCO,
KB %31, fni2ml 1mol/L pH8,0 £
& A, FApH4,0 1mol/LEE R 42
i (& 1mol/L NzCl) 1 pHB,0 0,2mol/L
MEREMNEE (& 0.5mol/L NuCly %k
B RIEFFE. RGBT
i, LREENBIRIFZRPETERE L
o BEBL. WelB, B0E % b BRI NT R
Bifr Y, BREN, TEESRD
HBeAggb¥e¢ > A$1-HBe IgGREFRH,
EEREMEN S LM F 08 nEEE
o, [EREN LS.,
(H) BEIHFSSTFRNME
H P HBeAgff Hil#h#Y) SDS- 77 k6 Bt
MR BERHL 7k (SDS-PAGE) & 3¢ 35 W th &
EHAMNKL, BRXTE20&L F. R

© B ERFERR

TEFEEHAHBeAgH X HRN T T &
HLIKEY T k. Fi-HBe BMAEEHRS A
-HBeifl i§ G HE ™ HBeAg S E L,
~-HBe IosG 5540 HBeAg %ﬁkﬁﬁ,ﬁﬁ%
Yo, 2FigiEikiT SDS-PAGE, HipkH
WERERIG X WA, A4 78 38kd
ME-FEHXIT(ERIT-B), 57 % 19kd
ENHHBROET, BIGANEREAR
T B4 HBeAg, SRMIRHEIE AR
MR EHE T 2EEGRW, BIKER
4y BHRBURELISAR L M 4 FRE X
DX B X g ) B HBeAgiE E, fRIE MK
BERCHY M B (IR 1 -OO it RS &
W EMHBeAr(38kD W A B 4 FHE HE
ERI16%, IRNTEIERHEAB-FEZ
EZ 4L ¥ 5 3 {ESDS-PAGE, 38kdE R
WET®, ATH—BHELSTE, ¥
HLPR B PR X FREB IR &
B EAEWestern ElgE 4347, FIBG#R $71-HBe
LR FE IR BT 4 Hi 4 HBeAp X7
(ERR T -D), fEfF4EEE Faf LB W F—
KB R s T T —Xm REsT
BT R 5T 8 4 79 38kd AT 19kd,
Rt —BIEARNBE AR E ™ HBeAg
IR R IE7E, HBGNTF 8 i 19kd
E A7
(77 HEHBeAg YRR EMRE H ¥
b g

TEEYGCI02f%& AN 4 HBeAgH
FRAENEELE, BREZEM 1 DTHEEER
R T,

[ 4 HBe At E Al HBeAg #i]
WY ZF 2 BT R 4, TRE AR
TR, A B-HBelgG i
fHBY S FUR 1A IsG 43 5 334 19 ELISA
WL, REES U W E 4 HBeAg
6 ) Hi-HBe FI 4% AT A5 A LY,
S5 5 HH 7E B $i-HBe 1.:G {541y ELISA
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15 L fe B MR AR H 7. BIShEA
HBcAg 5 e e Hi-HBe 1eG HlitE

WiHBeAg/$i-HBe ELISA ZHES5MAME

HBeAg il M ELISAZ & ([77™) F47 42Dl
SL80Y M 4T 42, HBeAghIfF & 3xik9o%,
i-HBepy 7 & BOSHLI £ (R2),
% 2 REHBeAg5mi#HBeAz ELISAWRTETR
M -HBel L
Table 2 Comparisor of the detection of anti-

HBe using ELISA kits made with -
rHBeAg and hpHBeAg

No, |Number anti-HBe( +) |

of sam~ | hpHBeAg rHBeAg ence
ole kit kit (%)

Coineid-

28
15
35
35
E1:3
15
34
3o
36
36
36
38
36
170

98 .43
a7,20
87,20
9430
100,00
100,00
97,10
94,30
87,20
100,00
97,23
97,22
97.23
95,84

W o w3 T e W k3

—
— O

—
[ ¥}
—qum—:mmwmuﬂaﬁ—qw

@ M = -1 B K M W ;G ®

pry
[ %]

—
-
=
kS
-~
-a

| 818 ‘ 117 122 97.23

rHBeAg' recombinant HBeAg
hpHBeAgt human plasma derived HBeAg

it B

e 2R AR ESD T RE RS RE
HBeAg #1Hi-HBe, HAERIX—RLE
Wi Ay s Kk ik, HBeAgfl HBeAg [k
EHEES, SCRRYE HBcAgH® £—F
& fEib 2 R E 5 W H 1L b HBeAg
(P15,5) 1%, [ FIDNA BEHALKG
EIHBeA g fE 4R 1AL BRI, AR £ E) 48 Ry
g bin ey e W HBo 3k B R R
Wi P 1 i HBeAg MIEEH, B8 1183—

© PEMZFRMEMARATKSHES htto://journals

1854 B 11514, HBeAp&F HBcAg N
W49 SRR AR 3, {HBRE P19 C IREY
A E MR, LARAPRSREFRTIA
S HBeAg £ HBeAg M1 —MEAREE

B —FRAT . AP R H RSB

Ty #h L T HBe K H 348 Bl A TES,
3k — b BT HBe s [F F: HBeAg 5 HBeAg
B RRMT £
HBeAg 4 TR HIN, BENA
19784F Fi A 3% 3% Takahachi % % I HBeAg
FERAE LRI S 1:G £ENPIME
AME, JEXE Yamada %010 238 % 2
/3F HBcAg AR, —FpsrFEYM 30kd
k), F—Fhookd(={k), MHIECH
AW THT &8 NECHTFHEAH,
2477, A0 A5 HIRW3FN . Williams
fn Le Bouvierys HiEFERFFH & I BEF0
fr ey HBeAg ATLI4My HBeAg/1 M
HBeAg/2FifhIEE!, EN1BIAEEARR,
Bt B R, AT Esekdi £ ECR
23X AT B AR Yamada S4RE T
¥ FaRs T EA 32kd £k 100°C
S, fEf7 RN T BRI X
A AT RS 16kd M NRAR S IKE
fr. FA1HDNAE S ARG T HBe
R E S LR R /E DNA FFaT, 3
TR R EE HBeAg 1 i RIS S
SDS-PAGE #1 Western FR W T 1 4
i, AEHA R TOR ARG R Sk sk,
oy TR A B 38kdFn19kd, HiiE PAGE

g SN A B aekd R4y F TREE MR

fyrh BB 1169 AT, B HBeAg A
Wi TR EHBeAgTRE, BURATE
AWRaC IR KB, BERERIT
Atk WA R T, R 5 & & R
ELISAZ &, WA EHERERITSME
¥ 3 5 B ELISAZ5 £ E /TR il b 8%
25 FAE I HBeAgRA G TR, FUEfl
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SYNTHESIS OF A RECOMBINANT DNA DERIVED HEPATITIS
B VIRUS e ANTIGEN AND APPLICATION ON DIAGNOSIS

Wu Guanghui Huang Yaoxuan Ni Liping Duan Lingxun Jia Keming
Unstitute of Hepatology, Beijing Army General Hospitel, Beijing)

The HBeAg/anti-HBe system are now widely used in clinical and cpidemiolo-
gical study of hepatitis B, HBeAg is now considered to be coded by HBc¢ gene,
In this paper, fragment carrying HBc gene from adw, HBV DNA was digestcd
with Bal31 and Hpa I ,a scries of fragments was produced and cloned to pUR222
and pUCI8 vectors to construct various recombinant plasmids, After transforming
to E,coli ve selected the recombinants which direct the synthesis of HBeAg at
high level in E, coli, The derived HBcAg was purified by chrematographying  the
crude extract through DEAE column and affinity chromatography column, the
preparation obtained have been identified by clectrophoresis, Western blot  and
immunochemical analysis, The recombinant HBecAg is useful in the development of

the diagnostic agent for deteciing anti-HBe and HBcAg,

Key words

DNA recombinant; HBecAg; gene expression
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Wu Guanghui et al,, Synthesis of a recombinant DNA derived hepatitis Plate T
B virus e antigen and application on diagnosis

12 3 4

HBeAg

]

tkd)

(kd)

a3 [l

A, BAFRR MY BN Restriction map of recombinant plasmid
1. Plasmid pUR222, 2, Recombinant plasmid pHW302, 3., Molecular weight markers,
4. pHW3s02 cuted with Bgl [
B. ®r=HBeAgB It & 55 4 % 1 SDS-PAGE SDS-PAGE of E, coli derived ‘HBeAg and
its immunocomplex
. Human'anti-FiBe IgG,2. Lysate of E. coli derived HBeAg immunocomplex, 3.Crade
extract of E.coli derived HBeAg, 4. Lysate of the immunocomplex of E,coli deri-
. ved HBeAg and monoclonsl anti-FHBe IgG
C. #=HBeAg PAGEg #4494 UV scanning of the PAGE of the crude extract of E,
coli derived HBeAg
D. #*HBeAgt WesternBi i  Western blot of E.coli derived HBeAg
Molecular weight markers,2, rHBeAg+ motse monoclonal anti-ElBe IgG, 3., rHBeAg
+human anti-HBe IeG, 4, Normal mouse serum IgG
WAL HEAHBeAg B Arrows indicate the position of rHBeAg
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