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Obtain and Characterization of HDV Antigen by Gene Engineering Ding Junying, Qiu Feng, Su Qiudong,et al. National Institute for
Viral Disease Control and Prevention ,Beijing 102206 , China

Abstract Objective To obtain genetic engineering HDAg with biological activities and to study whether it can be used as the po-
tential candidator for diagnosis reagent. Methods The objective small HDAg gene was synthesized. The recombinant expression plasmid
of M48 vector was constructed with this gene. The corresponding protein was expressed in E. coli, purified by affinity chromatography and
was identified by Western blotting and ELISA. Results Restriction enzyme digestion showed the expression plasmid was constructed suc-
cessfully. SDS - PAGE indicated that the molecular weight of this protein was consistent with that of expected one. Western blotting and
ELISA proved its specific affinity to HDV antibody. Conclusion The gene engineering HDAg with biological activities was obtained suc-
cessfully, which provided a basis for research of HDV ELISA diagnosis reagent.

Key words Gene engineering; HDAg; Protein expression ; Affinity chromatography

SRR B TR 00 0a0L) BiE A AT TR S 9 (HDV) B 58 T A
Y 572102206 b nt, A [ SO 91 B7 2 1 P 0 55 995 T By 4% _ D on e . N
B O T SR o JE 3 ) KR TREEARRBEA AW SN EH T bt
IR < I 7 GF 58 5, W {5 4 £ jvd0311@ 126. com JR (HDAg) B M fi o T FFi2 Wi i 53 tF HDAg Sk I [H

.31 .



J Med Res,Jun 2012,Vol. 41 No.6

MER)—PNEEEAD T PR a9 I 2 2 12 W F g
TR 2 F B, mi e R T i) 6y ELISA &
W3 R0 O o v M A ) 5 2 G HLAL Y i 9 HD-
Ag JU M E, NI, ARSI R H N T 4 B 14 /N 43+
B T LR (small — HDAg, S - HDAg) SEH, LLA
TOIE R M48 Ry AR, B T 3R IA AL, JOF B 4k
BL21 i v 56 TR, I Jm , R iZ 8k B S B 1
6 MHA MM T2k, LA 20 A W i v )
TR T R & A, T ELISA 2 Wik ) i o
AT o
w5 FE

LodrRE TN R AR S B (b miS BB A A 3Rk
Pk M48 i 7k 2= MR AL BBL PET43a B & 7 84 77 ; T,DNA
HEREEG (RSB AT BRH P ) P EE Neo T #1 Xho T (b
HANEIEA A ) ;DNA FEBUA T £ (32 , Promega) 5 /K T HL ik
G (AR — KAL) s BL21 & Z 8 (ALt NGl A A ) ;
DH5a 3245 (AL R G A ) s XMTD - 6000 A 4 HE TR KAl
(Aemt K RALEAX R A7) s LB H Fr 46 (G [, Sigma) ; IPTG i
S (£ E Sigma) ;TZ - 2H & 20 H IR % 8 7246 (db ot iR 18
BT EZ A L) s B H Ik RS (3 EH, Bio - rad) ; EH
Marker ( Ht [ B} 24 5 1 1 A= iy B 24 BF 3¢ 5% ) 5 His A J50 (36 H
GE) ; 2 [ Wl 4+ Marker (b4l S E W HE AR T A RA ) ;
Gel Doc XR ™ #E & i 1% % ¢ Ml Tmage Lab 43 B7 % 4 ( 26 [H
Bio —rad) ;H — 15FR fit 5 & 0> #L ( 35 H , KOKUSAN) ; GGT —
900 % THER (dbat 2 SRR 4 —) ) s L TR (EH,
BIO - RAD) ; fehii A\ TgG (bt SR A R B A BR A 7)) 5 4 1
HEHEO (Ao ARG RFEAR ) R4 R
B (AL R E R AE M E ARG BR AR s TMB( K E , Sigma) ; T R
JIF 96 9 B HU A2 Wik R & (bt R TRA RAH) .

2. AL I 2 BT B4 8 N L4mtS S - HDAg 5 [K]
Je 51, -7 W 3 o0 8 10 62 5 (572 Neo 153" Xho 1) FR A
B3k, ERFFI R EANGEAAGM, AN T-D,

3. R I E K T - D F Neo I F1 Xho T 47 BLHEf
I, 3 B 3 B8 M B 3% B M48 44, i A TR M48 -
D, 5 4% Z 25 DHS o, B 3k BH Mk T, 20 9 15 9%, 32 B s, F
F1 AU, 1% B A6 Ml Fl ok 2800 o [ I 326 38 b 50 7 &l 2 W]

4. BRI I L B TR M48 - D $4 4L BL21 R ZE,
PRIE AV sEREHEFP T 1. Sml % 100mg/L Amp 1) LB $5 55 3k
H1,37°C ,240r/min, 15 37 3h, BUE B4 A7 ; BUZ 3 Al #% 10 1000 43
MR F 4 100mg/L Amp [ LB ¥532 3L ,30°C ,240r/min , 14
RS LA & 200mg/L Amp (1) LB 5% 3% 5 £ 76 BE,37°C
240r/min, 35 5% 1h J5 i IPTG L ¥ F Hy 0. 25mmol/L,37C i
F3RIK Th WO T . B 500l B3 T K, 100001/ min, 8.0
Tmin, 7 1, L 50l SZE K 78 43 B &, 50 55 4 72 2 x Buff-
er, &2, 2 Wb 3min, BUFE 201, DL 5% W 45 AN 12% 43 5 e 1k

.32 .

7% # SDS - PAGE

S5.EM 4k IR % ¥ L3R R L 4000r/min, B O
10min, % [ 75 ; UL B4k 24 % % (10mmol/L Tris — Hel 0. 5%
Triton X —100,500mmol/L NaCl) T & , £ 7K 74 th L 250W 8 74
M RE 15min (24 NPEFR) . LA 12000r/min, B 0> 10min, | 75 i
BRAT, LLDK m Ao i R B, A0 4% 04, 1E 4T R #L SDS - PAGE, Jf:
Pl Tmage Lab {73 #r

6. Western blotting 4 I 2 1 2E ¥ 2% % 1% . % SDS - PAGE
Sy BB I R A AR A A R AR L, LUT B il v o —
B bt A 1gG S 4, UL TMB 1Bt | i#f 17 % #1 Western blot-
ting ,

7. ELISA B iR 8 11 AR 1 5 3 P o AR B 5 3R 3k 1 2 R T
P T FFEE A8 T R F SRR, DAZE I35 75 o AR i X R o
T S5 F pH AR 9. 6 (1 5k B2 4k 2% vh WA B8, Ak v L 10. 0,
8.0,6.0,4.0,2.0 FI 1.0wg/ml A ¥ B 9 £ 86 BF f 4 Fn & ]
FFJE ELISA 85 G058 DAL ot DUR A TRA R A T 4t
& ELISA 2 Wr i) 4 %I BE .

& R

LR ik 5 2 B R P 41 & : X S - HDAg
AT N T 9%, JFAE 5" H 3" s i & {ig U) 457 55 Neo 1 Al
Xho 1, 5y INARAF B L, 15 3 2 5L K, WnF .

5" = CCCATGGGTC GTTCCGAATC ACGCAAA-
CAT CGTGGTGGCC GTGAAGAAGC TCTTGAGCAA
TGGATTTCTG GTCGTAAGAA ACTTGAAGAG CTT-
GAACGTG AGGCTCGTAA AATCAAAAAG AAAAT-
CAAGA AACTTGAAGA CGACAATCCT TGGCTTGGTA
ACGTTAAAGG TATTCTGGGC AAAAAGGACG AG-
GAAGGTGA AGGTGCACCT CCTGCTAAAC
GCGCTCGTAC CGACCAGATG GAAGTTGACA CCG-
GTCCGCG TAAGCGTCCT CTGCGTGGCG GTTTCACA-
GA CAAAGAGCGT CAAGACCATC GCCGTCGTAA
GGCTCTGGAA AATAAAAAGA AACAGCTTAC CG-
CAGGTGGT AAGTCTCTGT CTCGTGAGGA AGAG-
GAAGAG CTTAAACGTC TGACCGAAGA
GGACGAACGT CGCGAGCGTC GTGTTGCGGG
CCCCTCTGTT GGTGGTGTTA ACCCTCTGGA AGGTG-
GCTCC CGTGGTGCTC CTGGTGGTGG CTTCGTTCCT
TCTATGCAAG GTATCCCTGA ATCTCCTTTT ACCCG-
TACAG GTGAAGGTCT GGACGTTCGT GGTGGTCAGG
GTTTCCCGCT CGAGGC -3',

2. H A FRAR TR A A L RS A A R A L
H R EE P 50 B Boks (T - D), Y15 i H i 5L
HEHEF) MA8 Hifk b % H L) 0 BTRL (M48 - D) B
il U] 45 58 A 5 PO A5 R (1) o BRI 28 ) )y %



201246 H H41% Hoi

SE , T HEHE 2R ANE B M 2 A5 B K, BT U A T

M48 — D 4[5 Tk,
1 M 2

2000

750

B 1 M48 -D EHFRN R ENET =Y
1% %7 R #E R B B ik B
1. 3G Y =40 ;M. DNA 457 ( DL2000) ; 2. M48 — D Jfi ki

AR S4ifb  LLE Y Bk M48 - D 4k
BL21 &2 400, 48 IPTG 55 ,SDS - PAGE /R A
MBI AR R i S WU KN — 3, 2
35kDa( |5 2) s 2888 75 R UESC , RIAHE A1 2 Al ¥ 1
A AR RS B O AR T R R 2 T LA
o I R g v 5, SDS — PAGE Hi 3k 8641, 300 mmol /L K
A £ 5 O 0 O B Y AR L URCAR I B B B 0 (A
3). £ Image Lab #F53 07, 2814 B 88 FOVWKR E 20
2¢/L, 4 >90% |,

B2 FEMAEEERNZEBRIZE SDS -PAGE 4]
M. H bR ~6.6 DAREBITETRE; C. PRSI

4. FE A EY) 2206 P4 E  Western blotting 52 1K) 45
FCE4) B, FIXMaifL i3 ] T S - HDAg 4K

3 REBBFEMENKIKMEEEE
Bt SDS - PAGE £ 8
M. ZH b s 1. TR R B0 09 L3 5 2. 311 53, 300mmol/ L BR
A 35 U 5 460 mumol/ L IR WAk 3 i U

FR& 5 TR S & r A Wi 1k .

M I 2 3 4 5 6
-
-

-
dlﬂ_-dd

& 4 RikFnLE1k = 8 Western blotting 25 8
M. AR L R 2R 0 BE 20 ;3. T 4.
300mmol/ L Bk B Pk i 04 5 5. 60 mmol/ L B i 5k it 06 5 6. B 14k o R

5. FEWE IR ERAE : ELISA 25456 45 51
TN, FEIR Al B TR T PR R (S B i v R
PR Ao MG WoR vk S P R
SIEAHX, WSS R R EGR . b, Y bk
H 2pg/ml(1: 1000 7B B2 ) B, AT AR L 5 LR A=
TARA R | 0 AH R 32 W 3R B 43, FH T ELISA
.

15 e

HDV /& 1977 43 K FI Y Rizzetto 25" 15 7 % 3
(o 4 B8 B RN R & &R B R R LR R S
1979 ~ 1980 4 £ AR B, UF W& — Rl BT 2, 7
TGN (E R O EE) BB, JU R A ST R
A B, A RETE BB A 58 5 45 4 10 5 7 R 2
1984 AE PR A 4 0 TR 4% %" . HDAg 17 1€
/NG (24kDa) T BT (S - HDAg) F1 K 43+
i (27kDa) T JF4LJE (long — HDAg, L — HDAg)

- 33 .



J Med Res,Jun 2012,Vol. 41 No.6

FIE 2, FHT A 7T B J2 e s o 7 P A7 7R R IR RNA
GRiETEC . L RNA i, S - HDAg (9 2¢ 11 % i
F UAG 45 UGG, AT B M4 L - HDAg*' . — %
HA LR 06 % 1 0F B A R @R A R 75, B A
AR LI, Bk L - HDAg C ¥ 2 19 4> & R
Sb,PIEERAE P 91 b 58 4 A ), 52 1 o Al R 20Ok IR
FIA — JF i A HE (ORF) , RS ZE I 41 RNA 1Y
ORFS"' o A58 SRR FE KMo AT 10 1P 46 140 I 7
(AR A, X S — HDAg S PR k47 A 1 2 05 )5 O Jié
F4 L LASHI A 2 R e AR SR8 1Y R

AW FE I 5 B AR A 3R 1 (Trx) B9 A R I8 &
45, M R G HE R Bk Rk mT s e T A
XFor - Ry 12kDa, J§ TG RSFRO R, BA £
AN o P e 2 R £ 2 nT A SR AL
PRI A B o B e fb o s, /£ 5 S - HDAg H Y
H AT R IR AR T H R 8 A A S5 R B IE
BT, S LA B A R T AR A A AR
ROV Bl S i 2 1 80 1 AR AR T, 3 AR O B A Y
S - HDAg 3 H fig IE 8 I & H 2 B 2 3 A4 ¥y 22 3%
,@[12: )

283 AN R AR ) 2238, AT 5 e R T e I AT
i A AL AR % (His — tag) (19 M48 MOk 315 H 1
HE, LU T m s alife o %8k 2 o e )AL A L i
A T 6 A Z IR R R P 91, 4 ToRE 22 5 3R A
J& AR T 5 AR A R Rl kT R
AR 5w B (Ni) Z 8] B 256 Ay i 7 A i B
P B89 256 FUZ M 77k, = Al e Rl Rl 5 25 1 3
i A PR T o Rk R P AN I DT B 0 S R
fifp, b 2 R LR, DRIk a5 2 SR A DL A fb
L5, TG 2 R R T A PR A A TR B, T LK M
YRR T4 45 A0 S - HDAg 25 13, WA 1 35 B 4l
BRI TAE T B

AT R E T & S - HDAg b S K ) F 41
3K TORL AR L A TR B, O 7 &5 7 4800 2 H A U
RIBRGUPAT AR K 3l 1 2% A 445 2 AT
THFHUAZ G S - HDAg 81, 8 T TR ELISA £
Wil R W & B 5E T ARl

£ % 3Tk

1 Rizzetto M, Canese MG, Aricd S, et al. Inmunofluorescence detection

of new antigen — antibody system ( delta/anti — delta) associated to

hepatitis B virus in liver and in serum of HBsAg carriers[ J]. Gut,

1977,18(12) ;1997 - 1003

2 Rizzetto M, Hoyer B, Canese MG, et al. Delta Agent: association of

delta antigen with hepatitis B surface antigen and RNA in serum of

.34 .

17

delta — infected chimpanzees[ J].

(10) :6124 - 6128

Proc Natl Acad Sci U S A,1980,77

Rizzetto M, Canese MG, Gerin JL,et al. Transmission of the hepatitis
B virus — associated delta antigen to chimpanzees[ J]. J Infect Dis,
1980,141(5) :590 - 602

Novick DM, Farci P, Karayiannis P, et al. Hepatitis D virus antibody
in HBsAg — positive and HBsAg - negative substance abusers with
chronic liver disease[ J]. J Med Virol,1985,15(4) :351 - 356
Volchkova VA, Dolnik O, Martinez MJ, et al. Genomic RNA editing
and its impact on Ebola virus adaptation during serial passages in cell
culture and infection of guinea pigs[J]. J Infect Dis, 2011,204( 3) .
S941 - 946

Wong SK, Lazinski DW. Replicating hepatitis delta virus RNA is edi-
ted in the nucleus by the small form of ADAR1[]J]. Proceedings of
the National Academy of Sciences of the United States of America,
2002, 99(23) :15118 - 15123

Shih KN, Chuang YT, Liu H,et al. Hepatitis D virus RNA editing is
inhibited by a GFP fusion protein containing a C — terminally deleted
delta antigen[ J]. The Journal of General Virology, 2004 ,85(4) :947
-957

XL TR B EGE R A R F s [T ] AR ARl K 2 2% i, 2003, 34
(2):210 -218

Roos G, Foloppe N, Van Laer K, et al. How thioredoxin dissociates
its mixed disulfide[ J]. PLoS Comput Biol, 2009,5(8) :e1000461
Carvalho AT, Swart M, van Stralen JN, et al. Mechanism of thiore-
doxin — catalyzed disulfide reduction. Activation of the buried thiol
and role of the variable active - site residues[J].
2008, 112(8) :2511 -2523

Bauer H, Massey V, Arscott LD, et al. The mechanism of high Mr

J Phys Chem B,

thioredoxin reductase from Drosophila melanogaster[ J]. J Biol Chem,
2003,278(35) :33020 - 33028
B R, EEIR , 55 OUIG S BH R0 16 3 1k 40 a9 b 2 e
5] 98 Al e (R F238 7 K T R R T A Rk [T ] Bl oA aE
#2,2011,38(7) :1056 - 1062
SRR AR, A SF . BB R AR AT A B AY ) R T
HaMpricEABRAA[J]. T0R 4 ,2010,9(6) :685 -
689
Randolph TW. The two faces of His - tag: Immune response versus
ease of protein purification[ J]. Biotechnol J, 2012,7(1) .18 =19
Medrano G, Dolan MC, Condori J,et al. Quality assessment of recom-
binant proteins produced in plants[ J]. Methods Mol Biol,2012,82
(4):535 -564
Fujishima SH, Nonaka H, Uchinomiya SH,et al. Design of a multi-
nuclear Zn(ii) complex as a new molecular probe for fluorescence im-
aging of His — tag fused proteins [ J]. Chem Commun ( Camb),
2011, 48(4) :594 - 596
SRR, R, TLAL R, A G R B G SR R BT IEORL A ] g
TER AN RH AR A E AR [T]. 35 MK 2% 2 4z, 2008,
34(2):340 - 342
(Wehi 2012 -01 -12)
(#1:2012 -01 - 17)



	YXYJ1206 31.pdf
	YXYJ1206 32.pdf
	YXYJ1206 33.pdf
	YXYJ1206 34.pdf

