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W OE AFRERFBNDV)PEMEFENR MSE MBRHRKFER FEAMN DNAYERREEAR-LKESE ¥ 5|
{ Heptad Repeat Region, HR1,HR2) % HR1 1 HR2 5+ 546 A A 84K pGEX-6p-1, £ KB FF & BL21(DE3) & ik, 4
58154 8 GST( Glutathione $-Trasferase) S HX MBS EAQ N ST ENERE 4L, atBEEARE
AMMEYG, G GST EMEHER % GST, BMMHE — Lok, HLA HR1 A HR2 BT KA TR.ERR
HY 3% #k 49 HR1 1 HR2 &4 F & 4 51 % 7.103kD # 6.301kD, 55 £k 89 HR1 # HR2 84 F B4 % % 7.107kD
6.309kD, 3R 5 % HRL R HR2 (95 TRMEX -, A THEIMT HRILLHR2 WERL R EIIE NDV 55 £MK

REPFRERASE &R,

X@A FWMAEFHETFEA, tHRERFT, R
hESEE Q786 ITWERIAE A

RES MR NRE RREE AT ERE £
B XBEE ARERFNTHNBETEN
MEEA-BRAER(OHTNEERNEEARTE
(HN), HNEAFEM KB ER T 5HRRZ &K (W
ZAMBYNS S (R AEAXBHESMET
BHER. CARTERGS B rRORERES
ARENES. FERIENHAEEESEEH
REMEES, SREENEELAARAY, FE
BHZELEH 3 B-LKESEF I (HR], HR2,HR3),
HRIGITF FEAMN CHW, HR2 STFEXH N 5w
4%, HR1 #1 HR2 G ERSREE, £@—1
XBHANEAERETHSEEBATEH . Bk
1, — 4 % 55 F 89 HR1 0 HR2 o] JE B HR1/HR2
FE=FRA XHFE-EBEEA RS TR
BRENERY, :

i 3% 7% 755 B ( Newcastle Disease Virus, NDV) & *f
REHRGVBHE KN —MHERRE, ERBEIKRE
B HRBERSRE ARE RNA KRS, Young %
- AN a9 NDV A9 HR1 5 HR2 B1a/ % F &
HASKEEIER ARHESERESMHMERKX
EEREK, ArAATiA I X FTRER th TR B BB 1R
TEAWMMNTESTHEENEEANIEM. 4308
ARAMBERRN(PCR)SMMREFHHHLRMN FH

R B B4 :2001-05-16, ¥ 19 H A : 2001-08-24,,
*» BIRHEZ.  Tel:86-10-62554247 ; E-mail : tienpo@ sun . im . ac . en

T EHE 1000-3061{2001 ) 06-0631-04

H# eDNA wfEr ¢ 18 3 HR1 # HR2 MEH X
Bk b &5k, B GST SRR E e dife, 3@t i
R HR1 # HR2 94 F &, AP35 HR1.HR2 )
MM T T &R,

1 HHEERFE
1.1 BE . |EUE %

IR B 5 BE R FE AR (FASE9) Y F MY cDNA
T EARER RREENRTYRESRE
. FMERESRER(KER)N FEBMN DNA
RERBEFRKERFERET —HERME. RERE

pGEX-6p-1 M Mg Pk KFERFBe i { .
Wi FEB R DNA £ KFFIEITT 5519

¥k HR1 5'5| ¥ : TAAGGATCCACAGCGGCCGCAGCTCTG

Bk HR1 35|49 : GTCGAATTCTCAGTCTAATTCCTGAGCTGT
3Pk HR2 5'3 49 : GCCGGATCCTCAATACAAGATTCTCAAG
Wk HR2 3'51 4 : GTCGAATTCTCAGGTAATGAGAGCAGATGTG
B HR1 55140 : AATGGATCCACAGCAGCCTCAGCTCTG

B # HR1 35140 : GGCGAATTCTCAGTCCAATTCCTGAGCTGTG
B HR2 5'5| 9 : GGCCGATCCTCAATATTAGATTCTCAG

i HR2 3'3| ¥ . GCAGAATTCTCAGGTAATGAGAGCAGACGTG

1.2 FRixEEnoige
MG ROEFS 3 R0 FA8E9 S EHR K
BN FEOMN DNA HEIES # % HR1 &
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B % B 7%

HR2 #5F 5l. PCR P28 glass milk kit {8l i, &
BamHV EcoRI W E§ )5 , 5 Al BamHL/ EcoRI B R 11}
#) pGEX-6p-1 16°CiE #id %, ¥ ik DHSa ¥, &
HLB) PCR 5|7 PCRRERE R, FFERE
ZRYI K& DNA B FF B GE, 18 R R 4 B B A
pGEX-vHRI, pGEX-vHR2, pGEX-aHR1, pGEX-aHR2
(BI1 21 EARN AR EHRERTE, % 3,4
TEARNH RESERERNE).

1.3 FiEMa{

H 4 Bk pGEX-HR1 #1 pGEX-HR2 4+ % %% 4L ¥]
BL2U(DH3)PERE, BAKM - EHE2x YTHFEE
hI7TCEEFARHFSTRIEFWELL 2: 100 B B 5
HEEHETRM 2« YTEFES, 25CERE
ODgo J 0.6 ~ 1.0, WA M E H 0. lmmol/L IPTG BT
4h, WMWK, W& BRKRE & (PBS, 140mmol/L
NaCl, 2. 7mmol/L. KCl, 10mmol/L Na, HPO, , 1.8mmol/L
KH,PO, ,pHT.3) B & KGR G FTHBEB®.
20% Triton X-100 2R EFE R 1%, B G KE
30min, 12000/min, 4°C B> 10min, X L. W& L
. GST RMEN AL EHED, MEeEN
B GST PERR 28 wh ik 21X (0.154g iE R R4 B H BKA
f#% 7£ SO0mL 50mmol/L Tris-HCl pH8.0 ). # BB A9
BEEO B TR Y2 Bl (50mmol/L Tris-HCI,
pH7.0, 150mmol/L. NaCl, lmmol/L. EDTA, 1mmel/L
DTT), REE A8 1M precession (2pg B§/100pg
BMEEH)EY ah, HA CSTEMBEFHER L#ED
F# GST,BJ5 80CHIA 10min BRI AEMEZY,
1.4 RiksH

A1k 9% (9 F 20mmol/L Trs-HCl (pH7.5) B 3
e - W45 , SR JG AT BRE 43 97 ( Bruker 22 5] BILEX
M0 % %47 A [a] & 3% ( MALDI-TOF) ), B IuL ¥ S8
WIERIENOERE L FERERBEARIE
{7 S Ay 8T, N o 8 19.5kV ST SR R R
20KV, RERF S| B R SR 14.5 ~ 16.5kV, IR AT 8] 25 50
~200ns, 210 -50 WEXKPARK G S BRI AEE.

2 #5

2.1 HR1# HR2 R TFRE .

A PCR M FEBM cDNA S IREK
FEh 189bp (M B AR 406 TR AP E 594 T ¥
BB HR1 F R BE R 165bp (A ZEEH B 1345
MEEBIE 1509 MK HR2 B, 25143
BN X M R B RE P pCEX-6p-1 BB EK
(4.9kb)F U #E, K8 5 IEB /¥ 51 HR1 #

HR2 & 5% ¥ : pGEX-vHR1, pGEX-vHR2, pGEX-aHRI,
pGEX-aHR2( B 1), B F/hA Bes/, R R P
FEBREIEREEE,BRM PAGE 5,

bp ! 2 3 4 5

-— Vector

<« Desired segment

B EHESSESHE

Fig.1 Restriction enzyme analysis of recombinant plasmids
1.DNA molecular weight marker;2. pGEX-vHR1 digested by BamHI
and EcoRl;3.pGEX-vHR2 digested by BamHI and EcoRI;
4.pGEX-aHR1 digested by BamHl and EcoRI:

5. pGEX-aHR2 digested by BamHl and EcoRI

2.2 HR1 ¥ HR2 FIFEFIRER TH

HMHEREHEFEY TIRARARH#T2FIIN
ELGRER,ARENE S 5IR F 5 RE KN K
TE—B WEEMELA S, HLERFHHEN HRI
3 % #L, 7E 415,435, 438,459,477, 483, 489, 495,
501,567,576,591 X 2 M u s M AEHMEER(E
2). REEETHERNEEBRFF P, 1395
A),145(N-K), 192(N-K) L B 31 HERAFR, &t
3mSR HR2 K5 & 8L, £ 1351, 1352, 1362,
1369, 1371, 1377, 1383, 1384, 1398, 1422, 1435, 1455,
1458,1464,1482,1489,1494 3% 17 i A A HE

CEREZ) HEERFINERF AR, LS

451(L-Q) ,457(V-1),479(D-N},486(S-R),497(G-S)
iHBAERHAR.
2.3 HRIBRSEANMHR A EBMNRERMAHE
# pGEX-vHRI1, pGEX-vHR2, pGEX-aHR1 , pGEX-
aHR2 43 B L Pl K FF B BL21(DE3) %3k, i T
H kA G RIEW GST WK/ K 26kD, I k)R,
FIEEM HRI MAEZEAR HR BREEANA TR
fhit #494 33kD, 32kD, SDS-PAGE 4R 8 RET B M
AEASMEHTHRPHFT. GRUEB 4R, BT
WRFIFEHEM HRL 1 HR2 M R/DEA —B TER KD
EXEH, A KL HRI 1 HR2 R,
2.4 HR1 1 HR2 H94i{L
RSB AMYG, 2 CSTHRMENEL S 80C
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6 MHRF - FREREFHEAPHR-LIKERFIOEREMEIE 633

vhrl 406 ACA GCA GCCTCA GCT CTG ATA CAA GCC AAC CAG AAT GCT GCC AAC ATC CTC
ahrl 406 ACA GCG GCC GCA GCT CTG ATA CAA GCC AAA CAA AAT GCT GCC AAC ATC CTC

CGG CTT AAA GAG AGC ATT GCT GCA ACT AAT GAA GCT GTA CAT GAA GTC ACT
CGA CTT AAA GAG AGC ATT GCC GCA ACC AAT GAG GCT GTG CAT GAG GTC ACT

GAC GGA TTA TCG CAA CTA GCA GTG GCA GTT GGG AAG ATG CAG CAG TTT GTT
GAC GGA TTA TCG CAA CTA GCA GTG GCA GTT GGG AAG ATG CAG CAG TTT GTT

AAT GAC CAG TTT AAT AAC ACA GCT CAG GAA TTG GAC 594
AAT GAC CAA TTT AAT AAA ACA GCTCAGGAATTAGAC 594
B 2 HR1 K DNA 5
Fig.2 The DNA sequence of HR1

vhr2 1345
ahr2 1345

TCA ATA TTA GAT TCT CAG GTA ATA GTG ACA GGC AAT CTC AAT ATC TCA ACT
TCA ATA CAA GAT TCT CAA GTA ATA ATA ACA GGT AAT CTT GAT ATC TCA ACT

GAA CTT GGG AAT GTC AAC AAC TCG ATA AGT AAT GCT TTG GAT AAG TTA GAG
GAG CTT GGG AAT GTC AAC AAC TCG ATC AGT AAT GCT TTG AAT AAG TTA GAG

GAA AGC AAT AGC AAA CTT GAC AAA GTC AAT GTC AAG CTG ACC GGC ACG TCT
GAA AGC AAC AGA AAA CTA GAC AAA GTC AAT GTC AAA CTG ACC AGC ACA TCT

GCT CTC ATT ACC 1509
GCT CTC ATT ACC 1509

A3 HR2 #) DNA J7 51
Fig.3 The DNA sequence of HR2

«— Fusion
protem

B4 HRIfl HR2 @G % A RK K SDS-PAGE
EoMaiRean
Fig.4 SDS-PAGE analysis of fusion protein
expression of HR1 and HR2
1. MW marker;2.Host protein before induction;3. Host protein after induction;
4, Fusion protein of HR1;5 . Fusion protein of HR2 ;6. Semi-purified
fusion protein HR1;7 . Semi-purified fusion protein HR2

maify, B8 HR1 H HR2 B B TH I —%
WoHEARW S FREOEIES (A 5), HRI\HR2
B B8N, %8 M SDS-PAGE TEE R H &,
BREXR7 . AERTAHB M TREERNK
Tricine-SDS-PAGE # T HL 3k , B T Tricine-SDS-PAGE
FREHBE RS> TRAEQSHEF, Bt Ba&0
RIGSTER FHMBERE,

-«—— (GST/fusion
protein

&8 | HRIAR?

B s HRI f HR2 & A 4k Tricine-SDS-PAGE 4B 3+ &
Fig.5 Tricine-SDS-PAGE analysis of purified HR1 and HR2
1. MW marker;2. Purified fusion protein HR1;3. Cleavege of
Fusion HR1 ;4. Purified HR1; 5. Purified fusion protein HR2;

6. Cleavege of fusion HR2;7. Purified HR2

2.5 HRI1 #t HR2 B /R 5 4f

% abr 28 HR1(E 6) M4 T &4 7.103kD,
HR2(&E 7) M4 F B M 6.301kD, RiZEMEn g,
R iR BB/ IRARE=WAEERS .

309 #®
FBRAE (ND) 2 2 4 S X4 3 [5 9% X8 kR B B K

MR HELN. WERRER - ERNNE
MR, SEMRARAX BRENEXTEHRETRE
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Fig.6 Mass spectrosopy analysis of HR1
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Fig.7 Mass spectrosopy analysis of HR2

e MY, BENIMFRESEESNETE
NDVE FEAM BN ES L, @ FEOTHK HRI
HR2 X RIRMERZ—.

¥R EFHERBFRS KN HRL H HR2 451
HITHE RS R AN EERFT LAREE
RABEEERFEY EHBE KKK EN, H—2
KA ENN - RERNMDE @A IhEE.

EEEMSESNER . BERRANEEHR
VCH , MAEEAEREANEREK 28CTH,HE
HUBREES N AIBETES2SCH, £ HHT
EH. Rt BBREATAIFEREONENR.

frdifb HRI S E B GREAI ML) AR,
XHEAY S FRENEZRAEMNDLERA,
FEHEKEEEBRBR IS REEZE4 b, HERH 6
AP BR A BE IR, A REEE RS BB,

AXHERBITESREET HRL f HR2, H ¥ —
HHL XA TS ameiIn __ReEWLIAA
HR1 2% HR2 XM R E SR MM F 2",
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Cloning and Expression of Heptad Repeat Regions of the
Newcastle Disease Virus Fusion Protein

LIU You-Fang YU Ming WANG En-Xiu TIAN Bo"
( Insittute of Microbiology , Chinese Academy of Science , Beijing 100080, China)

Absiract Two heplad repeat regions (HR1,HR2) from F clone of the virulent and avirulent NDV were cloned , expressed with
vector pGEX-6p-1 in E. coli BI21 (DE3), and purified the fusion protein by Glutathiones Sepharcse 4B Column . Afier cleaved
by prescission prutease , the desired protein was purified by Glutathione Sepharose 4B Column and high temperature . Purified HR1
and HR2 were analyzed by Mass spectrum, the result shows that the Molecular Weights of HR1 and HR2 of virulent NDV are
7103 and 6301, and the Molecular Weights of HR1 and HR2 of avirulent NDV is 7107 and 6309.

Key words newcastle disease viruses, fusion protein, heptad repeat region, mass spectrum
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