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Expression and Immunologenic Study of the Hantaan Virus Glycoprotein

G1 and G2 by Using the Adenoviral Vector
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Abstract: In order to study the immune responses of Hantaan virus envelope glycoproteins G1 and
G2 in adenovirus expression system, GI and G2 gene were amplified from Hantaan virus 76-118 and
cloned to the plasmid pAdTrackCMV. Positive clones pAdTrackCMV-G1 and G2 were determined
with restriction enzyme digestion. The recombinant adenovirus rAdeasy-G1 and rAdeasy-G2 were
generated by bacterial homologous recombination with adenoviral plasmid pAdeasy-1 in E.coli
BJ5183. After amplification in the 293 cell, the recombinant viruses were immuned to the Balb/c mice.
The antibody reaction were detected by ELISA and Immunofluorescence Assay. Six rAdeasy-Gl
immuned mice and four rAdeasy-G2 immuned mice produce antibody which can specifically react
with the Hantaan virus. These results suggested a possible application of adenovirus expression
system.
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HE: HTHRAABRRERERIIHEREERS Gl. G2 WaTHEREREME. B RE 76-118
Gl. G2 EHZEBRRERIEEAK pAdTrackCMV, B Z|PHM 7T pAdTrackCMV-G1. G2. Pmel &AL HPEME
[ 5 BR9R T B S8 B4k pAdeasy-1 JEE 4L BI5S183 T X, L RIFEEH/SE I E AN rAdeasy-Gl. rAdeasy-G2.
BEARBE Pacl MALE, BEEHN SELR 293 48, FEARBAIY Y. BEARFTRE Bable MR,
FHilid ELISA Flal 8 fo & % e Xt RN B EH#EAT T 447 . 8RR Y, rAdeasy-G1 H75 R %/ B .rAdeasy-G2
A 4 LGRS /NRI-E T RS IR ETNREA R NNRE R HE. 0T — PO LSRR R TS 80U i I
WA TR W E T Ha.

X8R Rk RE; Gl G2 ; BRREHE

FESES: R3T3 XERIREE: A XEHS: 1003-5152(2004)03-0224-04

" 474 1E Y 1fiL # (Hemorrhagic Fever with Renal B, RERR. =B (L. M. S) fIfi%E RNA
Syndrome f##% HFRS) £—LlUkLE. Hilufiak wE, X+ M AFBRREREEEAQ Gl 1 G2. ¥
B Thas iR EARFIER 2R, BmERER FRUFADEREN P MR R ERETENS TAE

(Bunyaviridae) DUB5 8 (Hant-avirus genus) BEA L, A ERRYE, Gl. G2 MEHRART
REs RN, MR 76-118 BREDUERFEMAR MyEME, mosr i 0 B R A G EE SRR

WA 2003-12-02, #E[EIHMH: 2004-02-10
* EEMH: BERNAAEELME (01J005)
EEEN: FRE (1969-), &, FEAEE, L, RESTEREFRTE.
= BWEH: AEHR (19%66-), F, WAL BEFIRAK, STFLEYFERAFTR.
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@, EAREHHEED (BRFRRFEEANG S
REEE) WRPME (Hamster) RZNBHRE
B, Fi, (EEES Gl. G2 MBTR, Xt
TFHRAITHR O AN REFEER X.

TR, BRBERAEASR R&MT. BEEE
I7 BEREREESMNA, B ZHTERBTH
R TREEEMN. AR GI. G2 ZERER
WRBAENRE, I HeRREHTVIZHRER, A
M PARNRRERE R TS B E e R,

1 ##tE 7%

1.1 ##

AR E 76-118 MR T MR T RE R LR
WHR F e BB EER RN K E IR S,
293 PAH KR ERIF, SFTE 76-118 M H B AIER
& pMDI18-T-M AEXEWE; BWRBREHENTE
B A KT X HE B HE The Howard Hughes Medical
Institute ] Tongchuan He'*'##2 B me

SERAFRHEIHEAVIEE S AW E TaKaRa
Biolabs A 5]; fEMiiE. K BY ¥ Taq KEMWH
Gibco\BRL 2+ H]; RPN MR HF T HEFHE¥F
ZHRMEDFRATHRA TR E ERE, BRTEN
YVIB R I ER R UM A RER A F; Kotkeid
FHPR-PUEEPILAH.

12 EEA PCR i R =i

FRIE SCERIRIE!, FI A Vector NTI 6.0 3 #F %1+
AT % GI. G2 ER, 2517 Gl. G2 kg
X B _E A nBE U107 & Kpn 1 & Kozak F%), Gl
B TR LR F R Xhol B§UIMI 4. PCR ¥
MATHS |9
Glu: 5’-acggggtacc AACATGGGGATATGGAAGTGGCTAGT-3';
Gld: 5’-tccgetegagitaTGCAGCCCACAGTATGGATTCTA-3";
G2u: 5°-acggggtaccaiggCACCATTAACTCCTGTCTGGAAT-3’;
G2d: 5’-teccgetcgagCAGAATTTAGCTATGATTTT-3".

CLEFRTEE M HBM#E & pMDI18-T-M DNA
SRR, ¥R 94°CTAR M 3min, 94°CAM:
20s, 55C Bk 30s, 68°CZEf# 2min, 25 MEH;
68°C FE{# Smin. iR PCR =4 0.7% B FE B 6k e v,
K, BAMTFUIT HEI&H, EEG%EKk, 52
Kpn 1 K1 Xho 1 W E§ VI E 4% pAdTrackCMV 16°C %
B w, ¥k E XL-1Blue, FHMESERERAARM
FREIEN VIR, PEM e AT R30I E
13 EHAFRHHHE

Z R 5100 PR sL M Pme 1 £itE4L, B4R
FHBIRhe# 4% pAdeasy-1 HI75 F B BI5183, Bk &

My %, IREUDNA, Pacl BBUIEE.
14 REBHTEERE

B 1pg BT DNA #4b75 = B XL-1Blue,
KERBUFHL, B Sug DNA Pac I £ t46, 8 AR A
FHEY 293 MM, BEHESERBEET. 745,
WEMMR, 23 REGHM, BOoWRELRE, #1T
T8y M. =Ry M5, KOLEME TR GFP
ERMERIL, WERERE.
1.5 EBAFRENRERREER

BIEERRERE R 10°PFU/ML, BT
% % 7% Balb/c /MR, F4H 6 X, HIK 200uL, Ja
RERE, Hae%E 3 1kR. UARESHE B HEENRR
# rAdeasy-GFP {E W AMEX B, A FE
DMEM ®&ZM/PMRATEAXNE, 2 ESKEE
ATER R ML 5y B ML, &5 — K %% 5 A Jo IR Y
MR . ELISA ¥l LR RIEALH G1 59
B (P1: 43-155 HERR) % 96 FLIR, 4%BSA
AR, MASRBREEN%RERME, CL1:
5000 # & 1 HRP pric M ¥EPT B PLE I —H, OPD
T, MEEIE ODisonn . HRERIMFIIE
B 1) 4 e 755 9 AR 25 R STHR V3 4T

2 #X

2.1 EHBFFHNEE
ERE 1 AR EHARE

t Arm
o G1(G2)
AdTrackCMV-G1(G2)

Pacl

Pacl

K1 EARFAEEAR

Fig.1 Construction of the recombinant adnovirus
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FFRIBIEL RS 76-118 $RFTHRUEFF|—3. WHER
5% 4k pAdTrack-CMV #E3, FHYE W [E22 Kpn 1+ Xho
I WEEY), 251133 H /5 G1(1.9kb). G2(1.5kb)Hl
HAEW (9.2kb); PadTrackCMV-G2 £ G2 FrB LIty
BEUIALFS EcoR V 5 Kpn 1 XUEEY], 8% 0.675kb A1
HRAEH 92kb BB SEIGSHNE R
pAdTrackCMV-G1 2 G1 Bt B YIfr 22 Hind 1O
5 Kpn1 X&), 133 0.566 kb, 1.4kb FIE {4+ 9.2kb
=B, BERFISIER—3 (B 2).

P2 pAdTrack-CMV-Gl. G2 8§¥15 e

Fig.2 Restriction enzyme analysis of recombinant pAdTrack-
CMV-G1 and pAdTrack-CMV-G2
1, pAdTrack-CMV / Kpn I + Xho I; 2, pAdTrack-CMV-G2 (Kpn 1+Xho I: 3,

PAdTrack-CMV-G2/Kpn 1 + EcoR V 4, pAdTrack-CMV-G1/Kpn [+Xho I, 5,

pAdTrack-CMV-G1/Kpn I + Hind III; 6, DNA Ladder 15000.

23 EERSLEERHENE

&4 Gl. G2 FEtiPH 4 Bk pAdTrack-CM
-V-G1.pAdTrack-CMV-G2 DNA 73 #l 48 Pme 1 2214
b, FAb&HERERARTE W BI5S183, Hhik
Kan FitE# 7%, RIURH DNA U148 E, &R %
B, PHYE UKL pAdeasy-G1 5 pAdeasy-1 7F [7] J X
REFEH, S84 pAdeasy-1 # L, Pacl BT~
T —%47 4 kb 44 ; rAdeasy-G2 Pac 1 gt
FEHE T — 447 3.5kb &, P& KAEANFE

bp

15000

7500
2500

1000

B3 FEZH5 5 radeasy-Gl. rAdeasy-G2 BIBE % &
Fig.3 Restriction enzyme analysis of recombinant virus
rAdeasy-G1. rAdeasy-G2
1, rAdeasy-G 1/Pacl, 2, rAdeasy-G2/Pacl; 3, pAdeasy-1/Pacl; 4, pAdTrack-
CMV/Pacl 5, DNA Ladder DL15000.

RETFEACARNRERNHY, 850 EK0HE
TR D) 5 LA 3.3 B PH M 40 7% 3 DNA,
Pac 1 ¥ G, REMEN FH Y 293 i, A
ZREGMLGCEE, BT TRy 82 =87 ¥
& » rAdeasy-Gl ¥ ¥ i& F| 2.4x10°PFU/mL,
rAdeasy-G2 ¥ H 5% 5.6x10°PFU/mL, 5IE% 4
AR B, 92 B OoE T EE R 40 . GFP EH 4R
FFRiE, ATHEERN, REHE 4.
2.4 B RE/RIE AT AR

ELISA ¥rill| &5 % 1H, rAdeasy-G1 H1BHH Rk
DR A AL S BRI A, 6 R
RPN A 12340, BB ATEE] 11 640,
rAdeasy-GFP R fE K % AE SR WAF 7 RN . #
FH ¥ 25 R e Vero-E6 4l il &R fr, @i [a]
R R AR RN EARE SRR, SRE
B, B e e OB 1 N BT 4 B 2 B AR
rAdeasy-G1. rAdeasy-G 2 HITES = R %i% 5 HIH
RN A BB, rAdeasy-Gl1 4 6 H /RIS
RN, BRI 1:160; 1:40; 1:40; 1:
40; 1:80; 1:320. rAdeasy-G2 4 6 H/AREH
SErgs R 2B, 4 AR5 R 10
40; 1:80; 1:240; 1:40. ifi rAdeasy-GFP 4 &
THAKDRE Batee RN, S [FA RS
RERERE S.
3 e

DR E M FBOh — B R, SRS —
SFEYCH 120 kDa RITEE QAT 72 RIREEE
LRI GI MIG2EEA. GILEEACE
Wi —RSTAEH WAASA, EEEEARMEHORNEES
ST WA, FEFPRAE TR0 0 T A R
&M FBSRIEE S, Bl R4P 5 % 52 D0 R 1L
i, RATEF AR ERERET B M FE,
%% Balb/e /) il P= 4 TBUFAI PRGN (GrER X
RZF). Bk, BEOLEDHE HFRS HE TEEH
ML IR e E. Wang M ™ ZE098F97 88, I
P R R M R N S R A Gl
G2 B P s EF A%, TH G1 #1 G2 1)
thfIFAr 2 N R AR . BT S Balble /)
B, B4 T R SRR SRR P A R R N
1A, 15 BH B4 B EEE LA PR ml P A DU
PR AR R R . B AR, PR
Yriw e, Xt Ay fE -5 e ps 2 0l 2 1 B S e IRk A
5. RREMEAR: 55 Gl G2 7E 293 g
REIEWHAREA, BEALREGTSE, METHEY
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MR RIEE AN RRENY . BEMERTEZER
NEEFRFRVUENSR, REgE. RRAER
R TT REI BB AR

HRE, JUER#EKERECERKMER, &
WA T —ERPRAR, EFTFS AR, W
FgR Rz, RBEREM, AURIBHBKBE
PEMIRE . FtL, FTHAFRAERERARE
B, BANEEMARNRE. FARRAKR. HEH
B RE UL R E BB E G EASMYE SR
B, SHeBmAtt, BRESEARENE
REMEZMHELA, 1. BdEARBARBERELR
BELARE, wdT EMMKF SRR
2. FIFSAPTIE R GFP 208 AT LAY (8 it M di 5%
FRREHY TR, 3. BEREREE (TAM.
Pk AU 4. AEREBARE, THRRE
A48 B S T SR I - 2B SR BT B AR 3 S R4 A,
BRTEARTIFES N R FENTN5E, ESRE
XRE R ', FA B RIE M EER]T
AP AT R R R RN . IR HE— B
MR s RN TR AT IR T AT,
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Fig 4 Laserscanning confocal microscopy analysis of the green fluorescence distribution in pEGFEP-sars7atransfected K362 cells

ALCuntrol BoplhGEP-NTL C, pEGEP-sars7al D, pEGTP-ADZ0]

R, U B R R R C1G L. G2WE it A AN 1 AR K G 2 BT (U W5 22450)

2 S 1 14 = S 1 M o 1 el e Yo ) T 1 L O e e e o

Fig.4 293 cells infected by recombinant virus Fig. 5 TFA résults ol immuned niouse sera
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