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L ZBHX%S DNA BEEAREHBRREK
ERILPDARENRL ZEFRRENR

Ry B 4 K% Fi% MR & 4 ARY

(HEMAEFTORBERAN LR

# Bel I RS2k pTHRV-1 ERPEEWHMBIRFRRE (HBV) DNA RS A
nSV2-dhfe fRkid Belll Y30, MR 4 MEARY . RERB AR 1 8875 SV 57 DNA
BXEsfaRHEET; 2 ASF SN BAFEMERRN (dbic); 3. ¢ MEHRN R4 dhi
B 37 4 BIE AR RGANAE , ARAER R HEV DNA B BGioi. A1 4 FEH DNA
SRURT ok FIR BNA JuiEfb Lok, HAT BREEEENT 4 ERTRAFTRER
HBsAg, 833 i S M 3 AR e im o 25 4, M50 HH RS Fi 4 SRR R B R ik HbsAz i
B2 X! Blé A, EEMKSEERNERITN, Bis MiRAN HBAg BT X 12.5u8]
10° MR/ K. MEER 4N ARERE, NEMHET BBsAr SUT AR ST P A48

TERINE F M o

XA THFANE RGRERZ

. LR ACUT RO ) EEE b
LHFLNEEFR. hTCHHFERES
LA, BRiEALrREEk
PHBNMEFENTTES, BT IE
Rk B, B R A BENRET Y,
BT R e~ i R AR ) i v o T S L (8 P
EIEHEAR HRsAy RECHRESHED
Ak, Lo R Bt Kt Y,
Ep U FRB AT RiE HBsAg B E
HHRENZFZ AR S, QEHAER
ER—-FHEVBRELANER. FAIRTH
R A S5 A MR 4 WA W9 HBsAg
WhE&CHEsE, BE4aEESSE,
FRAEVBAETESE AR T4
A, BMFEEF /RS RS, Bit,
= B H A AR L m et §l 2,
PRt AR I BZ—0 AXBEGHH
Bgl I A5eXK# pTHBEV-1 Fh9ed4
A JLFh HBV DNA FES54 SV40 DNA
EHRARBRHED T E-_SHEBEES

(dhfr) EEAY pSV2-dhfr N EHE, B
PRILFhE B Y, M6 X RRE R R
iRt E R EE HBsAg

(—~) FF gy HBV DNA R @ &5 pSV2-
dhir MM

JEkr pTHBV-18 f psv2-dhie®®?, 3% &
W E BT HBY DNA (dyw WRD; /5
HE Svio WEBESR (o), RIAGT, W
fEaFmERARALRE i BEERH(E D, 2R
XECAEC™, B Bel U #) R K # pSV2-dhifr,
HATMERMACES &%k, B Bt K
SE7KAE pTHBV-1, Sk EEH £ Akt
WIS S BIE S R HBY DNA Fr By, R
iy 1IBY DNA FrBr 5 psvz-dbic HA H &R0
ﬁ,‘iﬁyg““‘"“‘“ ik E. coli HB101.

AXT 19845 4 H 1l A ®le

Summers, W. C. W pXL; REHEF HEZ W
pSv2-dhir; WEUNHE AN pTHBV-1; XMEHR 31
ft Abbott AFFHBMBNERELR, FREEXD
Bhel B2, 404 — H it
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(=) WH DNA & o M PE R ERSY. Bl 3.2Kb g HBV DNA
¥ DNA fy KB RRARERRKS SIS R FB,2R BRL AE#H Y, H «-pdCTP $3ig

HR[ 114,10} 27T, HBY DNA {EX#FR, SWHEALARE MK

(=) DNA HBHX CM, B AR, E DNA SRR LR
PTHBV-1 ] EcoRl MR, SHASRER  KMBLLS HBV DNA fghglo,

Figure A, Figure B.
- - RI
Gee S

RIPst 1

Bg
pTHEV-1

Bg 10.6 kb

R1

Figure C.
A e g il

0.1kb
(0.55kb,  0.897kb , 0.787ib ,;
pre S
B GeneC j F;“ T Bl GeeC B Ba
— i L L )
—— - — ——
T T | Gene $ 1 I ! Gene §
RI Bg Bg Bg RI Bg Bg Bg .
RI
L 1.986kb ,
L 2.329kb 1
. 2.743kb ¥
. 2.768kb .

B 1 pSV2-dhir ¥ pTHBV-] By R&E
Fig. 1 Schematic diagram of p§V2-dhfr and pTHEV-1

BRABEHIR( 9, (2018 (211578 B, C $HIMI2IR 151 %
R SV40 (EMEA), 0.32Kb; RO _SHM:RERERE, 0.73Kb; [INSV40 t8IERL, 0.63Kb;
SV 40 g B XALr A, 1.0Kb; R pBR32Z (QEE#EL), 2.3Kb, RI: EcoRi; Bg: Bglll; Ba: Bam HI,
Figure A was drawn according to reference [9], [20] and [213; 1 SV40 (ori), G.32kb; I dhfe, 0.73 Kby
111 splicing site of SB40, 0.63 Kby IV poly A site of 8V40, 1. OKb; V pBR322 (including ori), 2.3 Kb.
Figure B and C were drawn according to reference (2) and (15). RI: EcoRi; Bg: hgl IIy Ba: Bam HI.
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(@) DWERRF L

B LT ARt ES T, RHES
1096 (PVRELTE AT 10V H S ER M Fagle's g
B3, BRI CRENEAE K EEHG pX
FRELAT Wi SR E B A N R LR LKA,
in HAT BBEFE, CARKRRLHBEE
HRGE— PR,

(F) HBsAg 01423

Sy BiisE A EAR 88 S vk (RIAYY FIMGH
7k (ELISA)U R ifmRaiE R ich e Haag, B/
N>2.1 FHE AR,

(k) HBsAg pafsi sl

HRHE X RE I, CRBERENER
i A T W B

4 &

(=) RE HBV DNA R E 5
pSVTFdhﬁ’ﬁﬁﬂEﬁﬂ

Rl pTHBV-1 £ Bgl Il A% 2K
Easkars (B -1), kgt
pTHBV-1 Fiki DNA £ Bglll A2k
BEAa 27K FEQAFHMARG
1BV DNA Fri (B 1): —Ffi2y 2.743Kb
KBy, &E S ERMsEENHES, B—H#
Bt P A A Ml % 35 HBsAg [
sedskiy: B— AR 2.763Kb BB, &F
SEE, By CERRMAZTERMES,
BR—fAReE¥MERAS EitP R &
HBsAg B4 38 2.7Kb FEHER 3%
i F ik, Bgl I 7& pSV2-dhir fAHL -
HAE—MD &, fir T dhfr A 3 K s
# Bgl U KK pSV2-dhfr, BHGE
Bl RS 2, BT 0.6pg 2.7Kb B (&
2.743Kb Rl 2.768Kb B Mp H ) 5 0.2
A FREFE) pSV2-dhfr & ,f0A T4 DNA
EEEE, 109C X 20h, HHLASZERES
K. coli HB101, JEE( S0mM CaCl, B
10mM Tris-BCl (pH 8.0) wh 4 44
16k, #REMA DNA #ITHEMA™, €&

HETFTHFEE (100pg/ml) FIHIEH 4R
BULABEER. AREER DNA K
FRERFEHEETN B DNA, R
JE SRR pSV2-dhfr BEFTH KL B
EREFERKSHELCEEDDSHGHR
RS TEBPEPMANEE L. M

© Bglll SEaK g EH B (B -3,

SZREVH RS EHA TN DS H RN
2.3Kb HBV DNA FEi. [ EcoRI K#E
ENERENOFTHEEBES 2.743Kb 40
2.768Kb FrEray. B HRAREE I B i
FHEEEARNEAER, PP ER
=M 4f (pSDHB2, pSDHBIL,
pSDHB 16 1 pSDHRB17) FEH M b — I
EE-

(Z) HERNNER

1UEA RN AEEE. HhpSDHB
2, pSDHBIl, pSDHB16 #Fi pSDHB17
£ 2.743Kb JrEER 2.768Kb AN
£ DNA 5 pSv2-dhfr BEEP 2. B
-1 BREhRTBEES o Hind 1T
{f HBY DNA Lt XL ] &, # pSv2i-dhfr
ERE-AEA, KX 4 B AR
5 TN 7.7Kb 89— %% (ER
-1, Hind (I K ) Bgl II ZKfig L 4 Fh
RSB =4 S84 pSV2-dhfr IR —BH
5.0Kb FrE4h, M=% 2.3Kb 1 0.4Kb (5
ZEER -1 dRFH) OFERE (BIR
-1, Bgl If 7K#8)o LI E&EFRFHA, KM
Fhifih EB R — ¥ (il 2.743KDb B} 2.768Kb
iy TIBV DNA B B2 5 pSV2-dhfr Fr#aio
Eco RI 7¢ pSV2-dhfr EHFE—HIALTE
2.743Kb %0 2.768Kb HBV DNA K B b
HwHEA- MR, BYAM A HBY
DNA B By /NR Il 1), Hir ol EcoRI 2K
#E Mo P B PRALER S A I 4, WIS ELERE
XHTFBEZRAN, AMERENRRRY
xR REBEANL R, ELERE
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EEEE: LHZHFLFBE DNA EARKOBRELE
419 WMAVDBREZAERZ P RETAR 320

FEAKEBB—FhF Bro EcoRT X #7 pSDIEB
2 P4 41Kb F13.6Kb 4 EE 5 A pSD
HB 16 p=E# 4.0Kb f13.7Kb B (B
IT-1, FcoRl KAR)ERHRTE S 2.743Kb &
B, BEE2768 g, _ESEENKNHE
FHRBE dhir XH B, EcoRl 7k i#
pSDHB 11 p=4f 53Kb 1 2.4Kb B 5K

(BlRR 1-1 EcoRI kf#) REIRTE & &
2743Kb ) HBV DNA &, B4 5
2.768Kb ) HBV DNA FE,T"ZSHEF
X H RS dhir ERERK, Bam HI
KRR PO A R Eb A 4 £ (BR 1-1,
Bam HI /Kf2), X £ R4 i 35 Bt — b
IE3T EcoRl XX VMR ER EEMNE B,

B pSVHBI17 PHf3 5.7Kb 1 2.0Kb K BB 2. DNA BEBE i

Eea R;J Pst I

Egl IIBar HI

Eco HI”Put I

b PR

Hind 1177

Bgl IIJ i A

B2 < aEERmnasaRRE
Fig. 2 Schemaic diagram of four new recombinant plasniids

BV (Bl A). SRS FHELHE, D sv40 B @i SAESESVI) uF A A b,
pBR32Z (H A L), pSDIPEI B pSDHBIL & 2.743Kb g HEV DNA KB, pSDHBI6 3 pSDHBL
& 2. 768K ) HRY DNA FrBe, Fragesh gy HBV DNA B Bell R4 HMEM K. W—Fi

PIF S ISR RAEN S RH.
L SVH0 (erl);  BEEX dhbey [T splicing site of SV40; [E23 poly A site of SV4U; pBR322
(or1). pSIPHE? and pSDHBEI] comain 2.743 Kb fragments of HBV DNA. pSDHBI6 and pSDHELT
contain 2.768 Kb fragments of HBV DNA, All these fragmcats were recovered from HBEV DNA
parually digested with Bgl {I. The orientation of the sane fragment is different in difterent pla-

smids
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R H-1 th BgtIl 7K pSDHB
2, pSDHB 11, pSDHB 16 % pSDHB 17
M MHESSRBANESAREEER LS
a~"PdCTP FriCHY HBV DNA {4 35
(B 1-2), &5 S3 BRI PO /b R 7 4 By
23KV FEY A S RE S HEV DNA K
B ZEEFHELE 4 HEARNTRE
Eﬁﬁ@ 2,

mEpERFEAEAN + HENEFTUT
JUMEA: (1), #5EF SV40 f DNA H
HlEARMBHEHEST:(2), 885 dhir &
5 (3), #£ dhfr ZEEH 3" KA T AR
HBV DNA R B, EAEK TN BE—F
BEBEANSAAR. Fih, XK e H
THR: (1), AES HBV DNA HNEE
LA IR E R HBsAg 8RHE AR
Bk sSV40 MEHRSNE S B F X
HBsAg REMEM, A TEAS XEY
IBFEALEL: (2), HBV DNA FrBEZ RS
FRIER (MTX) {3 defc 2H— 2
¥ 44, HBsAg REBREEHILER B &,
ALbERT T TRUF R

(ZE)HBsAg E4HFR L B
Lk~ 4l hpd 15

Bt ] pSV2-dhfr Fb LK™ 404
Bk MTX st # 18 8 b Al e B (R 5
#FIED), Hih, MO FEAN + MER
o AEE K EEGEA pX1 LR
LK™ #ifl. () HAT B34 355,
FEAMKRERY | —2nm (UTME. M
B2 4Mfa (pSDHB2 Hfk). BLl 4RH3 (pS
DHBIl #4{t), Blé i@ (pSDHE 15 %%
) K B17 #M ¥ (pSDHBL7 ¥:4k) 4 &
miarh o BBk 4y R . &AM
MERESEEECHEOEN TH IR
B3 REEEEFRE (4 2—5 % 109,
WS 24 h o am My ds % #, F RIA & @)
HBsAg (F 1), KB H 4 ¥ Fik # L9

B2, Bil, Blé6 F B17 qMiEABEH KR
& HBsAg, H P/N ISR RER
EB

] L T et
R AR R 48 b B9 imEE (%9 0.8—
12 X 107) B3R #E,5> 51 ELISA F1 RIA
FERT HBAg (R12), £R R 36 4
SR, 32 HBsAg A THME, HH K
MV 90% B ui. ER
T & BT ELISA Ao&&tk4s RIA 2%
10 82, R, ELISA ¥R, RIA &
AP ; ELISA JBAMERURES,, A &aTEg
{37 RIA FH¥E, {BH HBsAg FEkE ks
ko BHJE, ELISA H:°] ARt HBsAg
EEBRERAERAE (G 2),

(g) JPgkey (MTX) 3 HBsAg
e 2 4:0F A

%+ B2, Bll, Bl6 & Bl7 #Mla Rk E
RELRBPEHEITT MTX FHR. &
HRAR MTX RILH HREROT S
Ol —MX MTX B ER%, E¥EEnN
SIREE X 0.02pg/ml B MTX — B f5 B
RGBT F 0.2ug/ml, HELT 23
RaRtaasbHahIwsk, BN
4—6 fMERES AIAER 14 105
. 4niEm® MTX BWRER A &5
48 b PRSI RN HBsAg; WA
B2 fBl6 It A& B2-2,B2-11, Bl6-7,
A Bl6-12 FWHR (£3), BIIHASHE
FAHERFES dhfe REERSE--B 8
Jkr pSDHB2 #1 pSDHBL6 fTés ik oy 4
fHo H—H¥ MIX B%ER%Z, 212
A~ BBt EF 4T B R OBE T 0.02 pg/ml Wy
MTX (G 3 fhfy B11 R1B17 SRR ), BN
#21—2 P ANAERZILAR(E 3D
Bli-5, Bi11-10, B17-1% #1 B17-11 4ijQ
WHR): XEEMUHESEREST Fa 5
dhfr ZHEAFE ¥\ KA pSDHBIL
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Table 1. Expression of HBsAg in LtK~ cells cotransformed with four new recombinant
plasmids and pXi

Y DNA (pug)/Flask ngﬁgrgf o
Cells - TK*Y Clonies
»SDHE2 | pSDHBI l pSDHELE ’ pSDHBLT pXi SSDNA | 40 ik
vz 5 - i - | = 0.5 10 25 79.3
B11 — 5 — — 0.5 1w 15 74.5
Bl6 -— — 5 — 0.5 10 5 126.7
Bi7 — — - 5 0.3 10 26 56.9
B2 YAEHEMEREHNTRERSRZ YR LERTRE
Table 2 Expression of HBsAg in differcat clones from diffecent cell lines
P/N P/N
10K Cells Cells
FLISA RIA FLISA RIA
B2-1 5.9 B16-1* 2.0 1.5
B2-2 31.6 103.6 B16-2* 1.4 i.8
B2-3 6.0 B16-5 2609
12-4 0.0 ! B16-6 43.6
B2-5 4.6 i 33.0 . BIET 38.0 133.3
BZ-6 12.¢ B16-1C 1.4 3.9
#2-7 10.0 : B16-11 25.0
P2-8 7.0 3.8  mBIs-12 34,4 116.3
B2-9% 2.0 1.6 B817-1 £.4
B2-11 5.9 132.3 B17-2 38.3
1B2-12 56.0 B17-3 3.1 20.0
B17-4 32.6 145.3
Bil-} 70.6 £4.0 BL7-5 &0 L2
Bll-3 15.0 B17-6 1t.6
Bl1-4 416 B17-8 48.9 145.2
B11-5 47 3 4.0 B17-10 i2.0 74.5
81127 . ns BI7-11 42.3
B11-9 2.0 4.6
B11-10 1.7 161.9%
Bi1-12 10.0 i

E2-N, BL1-N, BI6-N F BITN {mpas 18 B2, Bll, 816 K B17 wfe, FrHE ELISA BRE(Y HBsAg K
RIREL BB RIA fETHEE, Ul RIA PR IEind. M FLISA 2E#i2y HBsAp FAEERUR DA RIA B{FTHE
o FLI“ Ry HisAe FAHENSRE P/N BERBSERLL,

§2-N, Bl1-N, B16-N and B17-N cells were cloencd from B2, Bl1, Bl6 and Bl] cell lines respectively. AR
HBsAg~ szmples by ELISA were checked by RIA and the results of RIA were taken as the standard. Some
HBsAgt samples by FLISA were also checked by RiA. “%™ HBsAg~ clores according to the resuls of ELISA
and RIA with P/N <21

pSDHB17 FRRFHLO ML, X MTX  2ET/E HBAg WO REBAVITRIES,
HEEIG HBsAg SR, BRI EHWEs £444, 25 Ble ##NEF.
# 3. BEWMDT MTX fU4 Rk, MTX BT 104%, 8 RIA BRMEGERITE,
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Table 3 Effect of mechatrexate on cxpression of HBsAg in transforured cells

A TE SR BN P/N {E P!Igh?c@gi%‘?u 1"\i'{—l'lrg( if‘t%ifﬂfe‘?clntq:ﬁcﬂgat%m
Mixed celt lipes [Cloned celi lines P/M valacs of pei- or in HAT medium
wary samples HAT MTX 0. 02ug/ml| MTX 0.2pg/ml
B2 i 79.3 22,34+
Bz-2 6.7+ 6.4++ 26.5++
B2-11 9.1+ 2.7 21, 9%+
Bl 14.5 12.5++
ar1-5 16.5+
BlI-10 5.8+ i
Bl6 126.7 3.8+ | 52,3+
20444 14,0+
RB16-7 5.6H - 28 g+
Bl6-12 192+ 9. B+ 26,0+
Bi7 80.¢& __[___4_++
3.9+
R17-18 17. 4++
B17-11 10, §++ 8.6+t

Samples without marker werfr collected from 2—-5% 1)

cells cultured for 24 h and tested undiluted. Other

samples were collected frame 0.8—1.2 % 107 cells cultured for 48 h. “-+? sample was 10 time diluted before
testy “++* samples were 100 time diluted; “+ -+ +"samples were 500 time diluted.

FRRMERICHERRE R 2-5%10° SR 24 b MEHRERERMNEM PN G HERRRAH0.9-1.2x
107 SE MR 9% 18 b AOWCHRIRE - -+ TR B 10 £5,“ H7 R 100 {%,“+ 7 8 500 [ERTMIISMT P/N

Bl6 #AMILEND MTX @ HBsAg 4y
L5ug /107 HHIR/ K, fif % 0.2pg/ml MTX
Ja S ELAT R RIIE 1250/ 107 S/ FK 3 T
—HE BAT THFEN MR, HBsAg 10
5y WRSERTE 1—2ug/ 107 MM/ K 2Z 1Al

(#,) Blb i) HBsAg p%
e A 2

B Bl6 B9 MTX HT ¥ 49 M B % i
0.5ml AU HRFR 10100 FEREH LT HBsAg
& HenT C|E Y, s aEe
&, WEHEH &Y 22 iy HBsAg i fi
(Bim 0-2), REERRBEANTELEDH
AARES ANf b /N AI R A
HBsAg Bifi (&K 11-3),

7t i
¥ Bglll A53 & 7K # pTHRV-1 &

ARFR HBY DNA E&,—F% Bglll
CH B (414bp) 5 A B B¢ (2329bp) 18
EMAE (2743bp), 5 —#024 Bl T A
FBeS B R Br (439p) 1HIER ) BL(2768)
p)s HBA pSV2-dhfr Wik Rel T 401
B 4 frinE A . Hi, pSDHB2
# pSDHB 16 43 BI4-75 2743 bp M1 2768
bp R, & S EEMNER 7 dhi
HE—%; pSDHB 11 # pSDHB 17 34>
ed EERE S, BEiNERHE
M dhfr RIEMHER. XAREY Bgl I R
4K pTHBV-1 Refff 2743bp BB
FE AR R A0 Bg o & 08 HBsAg, T
2768bp MEBWAREEF AR b £ %
HBsAg, HIANSERBTEHLD S EHw
Bl rHEREEAYH. AXERLER
WHTRERN s RN NREEREES
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HBsAg, HEHEE L 4 Brih St A (e
HBsAz RN HE T SV40 g DNA &
e ENEHTREEE 2 M
S EE AR AESREERNSRE
RGN e fE R SV40 1Y 4 MRk 2
FRILEE A7 8L 3R 15 HBsAg, A HE 5 SV40
E A ANERET X ARARTE—
WK '

RPN ERSEREFRF RS dhfr
3% - A9 BT AL pSDHB2 % pSDHB!6
HAARHEBRSME MTX, & F A
BEFIF . pSDHBI1 1 pSDHBIZ it
AR MTX P4, IR 3EE
BEL % AR R A S AR5 .

TEAR T MER Jhfr EESHE
O rg s, X4 BT oK Y
o MTX KB, REX MTX e
Y0 dhfr RESHAEERSEE ¥ ¥
BATEE R L% 0 5 T R 2 MTX 1
- MR E HBsAg {3 B - HRI MTX
He ARG RIS ID MTX #EF S iseHe
TFwie {HiE, HBsAg PG EAIMIERT
S EAREE dhr ER R EHEZEDH
FENIREE MTX EHEFRITREHFEN &
H % ohfr FEEFDS HHE N #L
AN BB, B -~ BT 9o

A TIHENFEA R R S LK
MEAEEER (K, dhfr) 75 ,.KE
TEHFEER HRsAz S E Ble, HA
PrEh 12.54g/107 SN, MR CLIEEEL
417 B HBsAg REREIE. "JELINA

pSDHB2 A1 pSDHBI6 BiRb7E 4 iR 2 K
$6/L¢) B2, Ble WgIRLRTET 4 HBsAg
BUTHR FIAIE 8 R R A 0 A

2 ¥ I W
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RECONSTRUCTION OF RECOMBINANT PLASMIDS OF HEP-
ATITIS B VIRUS DNA AND HIGH LEVEL EXPRES-
SION' OF HEPATITIS B SURFACE ANTIGEN
IN MAMMALIAN CELLS

Ren Guifang*®

Ruan Ii Zhang Yiming Ping Lihoa

Xie Yanxiang Zhu Chun Zhu Jiming**

{Department of Viral Genetics, Institute of Virology, China National

Centre for Preventive Medicine, Beijing)

Four naw recombinant plasmids were
reconstructed by insertingtwe different
fragments of hepatitis B virus DNA from
plasmid pTHBV-1 partially digested with
Bgl 11 into plasmid pSV2-dhfr. The cha-
racterisiics of these recombinant plasmids
are as follows: (1) all contein SV40 early
promoter and origin of DNA replication;
(2y all eontain dihydrofolate reductase
(dhfr) gene; (3) the two different frag-
ments of HBV DNA have been inserted
into 3’ end of dhfr gene either in the same
orientation or in the opposite orientation
in different plasmids. ULtk™ ecells were
cotransformed with these four recombinant
plasmids DNA and a2 TK plasmid DNA.
Tnder the selective pressare of HAT me-
dinm, HBsAg wes expressed efficiently
by using all four recombinant plasmids.

The B2, B16 cell lines which express
HBsAg at highest levels were established
by progressively inereasing the amount of
methotrexats in the enlture medinm after
primary selection in HAT medium. The
amount of HBsAg excreted by B16 per
107 eells per day was 12.5 yg. These cell
lines have been passaged for four months
with reiatively stable levels of excretion
of HBsAg. Thug, these cell lines may be
useful for the preparation of HBsAg
diagnostic and vaccine purposes.
Key words

Hepatitis B virus; plasmid; recon-

struction ; expression
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