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2, F o T, L h A, 28, EAK, HH, B, RE

UBHERHCSESDENTH. EEF 130062)
e b o R R LR R, MR . 150030)

WE R AN ECDVIABHGP) BN FSnSEA(HERNAT THENMEH 5%
# £k Onderstepoort #E{T T . RN ST 4 W34, 3 GPHI#FGT T RT-PCRY 5T,
HEAFEE2KN 1946 bp, FHFEERE{ORFHET 21-23 i ATG. 4 1EF 1842 - 1844 {41
TGA. % 607 TR ER. ZEEAFFI O GenBank Ht #. % GP %85 GenBank 8 B # &
Onderstepoort AT HE, —EBFREFIMEEED 9L 4% SR HZAF MM EH4E 4 9.
2%, GP # Onderstepoort & HEAMFRERZEZERAHS 2 +HAMNUEBFRT RAHERE —F
A9 4k, (BHE M SRR DX {7 B (%Y 35-55 (T F EM )R — M : Onderstepoort Bk H EEA M EM N-
BB A4 T GPHEHEAN O BEANSHARTHEY GPE HEARKEE =4
-1

SEHE KRN KANRE: HEmEREAEZE,; FAsi

4328 . 3852. 65, Q78 SXREFERTE A SO 1003 - 5125(2000)03 - 0291 — 06

Fu S P ¥4 BE ( Canine distemper virus, COV) EBEPHEREZRERNEERL A |, 5|
EAER ERERDYARERCD) M EE, BRFRAEESFEATAN COV X SIWRIT
WERVEN, EHARBRE EEEEAED X, SEXRER A CEIF LA EREE, 1983
FERBMETVIRIET AMEREERRB(CDYER, RNEBEEFTNESIHEREBE 2
HECKEMNAESEENRE S, R AEBMFECDV)BREX 2 HAEWBIEN EE
BEHEZ—1, BF CDV WHEE (haemagglutinin, H)TER BN BmE a8 RN BRoE E
WARBEE X ST H PR ARM CD T, 2 ET, R11% COV XER
(GP YU HEQEREMFTT FH 4, KEM COVHERNAFFNESHR T K, WEAR
HEMT.

1 #ME5EHE

1.1 % CDV GP BORY T 10 N 3304 b 56 1A 185 9 FF B s 6t
1.2 S|4 F{% GenBank FEHM COV &G EB(F)EEA . H AR KE (L) E KT 5
EOGT ST 8 &S, WE 1,

WH A 1999~ 05—~ 31, $EF HHH:1999 - 10 - 18
* BEmE . FRAT"EH P EZEE SIEE(91 - 0205)
YEEMAr B (1967 E - ), B W, B RITH WM. . B4, FENF - FREBRERA.
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1.3 RNA B#%& 2£M Chomexyski, P. ¥ UHRIEM BB -M- U5 2 5 8 RNA 89 - " 17
1.4 RT-PCR
1.4.1 RTRFN W 2ugBTE S RNA, A 20 oL & RT KR # 50 mmol/L. Tris HCI{pH8. 3, £ ;50
mmal/L KCl; 10 mmol/L. MgCly; 10 mmol/L. DTT:0. 5 mmol/L. A ¥ F:0.25 U/pl. AMV H ¥ FM:0.5
mmol/ L dATP.dGTP.dCTP # dTTP;1 U/pl. RNA MMHH: 1 pmol/L I PI B PS: T 42U RE 1-1. 5 he
M S|MAFIENE CDV mRNA ERER
Table 1 The sequences of the primers and sites in mRNA sense

E1E- ] 54 AER(s —3") 34 C5 s oI5 —3")

pritmer site sequence pnimer site SEfuUence
Pl F(2051-2067) AAATOCTATGTGAGATC P2 H{635-616) TAATGAGACTGATAGGGGGA
P3  H(436-455} GCATTAACCCGCCTAGTAAG P4 H(1013-904) AATGTGATCCATAGGTGTTG
P5  H(S01-520) CCTTGTGTGTAGAAGAGAGC P6  H{1661-1642} ATAAGAAATCGTOOGGATTG
P77 H(1599-1618) ATATCOOGGGGCGATCATGC P8 17456} ATCTAGATGGACCTCAGGG

1.4.2 PCRE®E W 2ul RTFEY, A 48 pl. K W H (0. 2 mmol/L JATF.dGTF.4CTP #1 4TTP;
50 mmol/L KCl; 2.5 mmol/L MgCl; 10 mmol/L Tris-HC! (pHB8.3, Ei8);0.01 % WK ; #7514 1 pmol/L, F
#3149 1 pmol/Ls 0.03 Uful. Tag M]. PCR KM $5.94 CTEHE 305,52 itk 505,72 TEM 605, 3L 35
B, R8s 1 SRR ek M. PCR &3 HEE P1-P2,P3-P4.PS-P6.P7-P8, KK
B B ¥R B RS o B R PLLPLLPS #1 PS,

1.5 PCR ¥/

1.5.1 PCR™¥msi{t HEFXTLEWMTE(KEZ)ILSM PCR Fragment Recovery Kit i 37 & 68 AT A B 45
#HiE.

1.5.2 #{bm PCR =9 AEFME dHAFHWTER(KE)AFTMRM,

1.6 COVHERBEABRSH HEXAGFAST FAFFEHFHF GOLDKEY M CDVGP # HEH R
o8B M R T T 29, 5 858 #HH Onderstepoort PE1T 1 L

2 H#HER

2.1 RT-PCR #iiER

545 P1-P2.P3-P4.P5-P6 1 P7-P8 X KRES CDV #RLEAT I, 1958 T HEY W
oA ERERIDE Bk 792.578.761 #1423 bp, B 1 R KM CDV ) RT-PCR 44
®.

" M1 kMR CDV 8y RT-PCR I 55 2
1:DNA Marker {1 500, | 000. 304, B00, 700, 600, 500, 400, 300,
200, 100 bp}, 2:P1-P2. 3:P3-P4, 4:P5-P6, 5:P7-P8
Fig.| Electrophoresis of RT-PCR products smplified from gianc
panda. Lane |, 100 bp DNA ladder (1 500, | 000, 500, 804, 704,
600, 500, 400, 300. 200, 100 bp) used as an marker, from lane 2 ©w
lane 5. products of P1-P2,P3-P4, P5-P6 and P7-PR, respecuvely.
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2.2 AM¥cpv ¥ HEENFESIRTEER

HCHRTE CDV EEAY 4 - PCR H B BT FFIBHES, B8 — M i 2180 PB4 R
EEFY, LHRMEY FEEIHTLEES SFA, 83 THEANSER FR(HE2), %
FP EH GenBank W%, BiC 5 AF178038. H BE 2<% 1946 bp, T BiZIERETF 21-
23 i) ATG, % 1L F 1 842-1 844 {89 TCA, S 607 2 HES

1 AGGOCTCAGG TAGTCCAACA SBECTCTOCT ACCAAGACAA GGTGGGTGCC TTCTATAAAG ATAATGCAAG AGCTAATTCA TCCAAGCTGT
91 CCTTAGTGAC AGAAGAGCAA GGGGGUAGGA GACCACCCTA TTTGCTGTTT GTOCTTCTCA TCCTACTGGET TGGAATCATG GOCTTACTTG
181 CTATCACTGG AGTCUGATTT CADCAAGTAT CAACTAGCAA TATGGAATTT AGCAGATTOC TGAAAGAGAA TATGGAGAAA TCAGAGGUCG
271 TACATCACCA AGTCATAGAT GTCTTGACAC CGCTCTTCAA AATTATCOGGA GATCAGATTG GGTCACGGTT GOCACAAAAA CTAAACGAGA
361 TCAAACAATT TATTCTTCAA AAGACAAACT TCTTCAATOC GAMCAGGGAA TTOGACTTOC GOGATCTCCA CTGGTGCATT AACCCGCUTA
451 GTAAGATCAA GGTGAATTTA ACTAATTACT GOGATACAAT TGGGCTCAGA AAATCTATTG CATUGGCAGC AAATCCCATC CTTTTATCAG
541 CACTCTCCAG AGGCAGAGGT GACATATTCC CACCATACAG ATGCAGTGGA GCTACTACTT CAGTAGGCAG ATTTTTOOCC CTATCAGTAT
631 CATTGTCCAT GTCTTTGATC TCAAGAACAT CAGAGATAAT CAATATGCTA ACCGCTATCT CAGACGGAGT GTATGGTAAA ACCTATTTGC
721 TAGTGCCTGA TTATATTGAA GGGGAGTTCG ACACGUAAAA GATTCGAGTC TTTGAGATAG GGTTCATCAA ACGGTGGLTG AATGACATGC
811 CATCACTOCA GACAACCAAC TATATGGTCC TOOCGGAGAA TTCCAAAGCC AAGGTATGTA CTATAGCAGT GGGCGAGTTG ACACTCGGCTT
0901 CCTTGTGTGT AGATGAGAGC ACCGTATTGT TATATCATGA CAGCAATGGT TCACAAGATG GTATTCTAGT AGTGACATTG GGAATATTTG
991 GGGCAACACC TATGGATCAA GTTGAAGAGG TGATACCTGT CGCTUACCCA TCAGTGGAGA GAATACATAT AACAAATCAC CGTGGGTTCA
1081 TAAAAGATTC AATAGTAALC TGGATGGTGC CTGCATTGGT CTCTGAGAAA CAAGAGGAGC AARAAMAACTG TCTGGAGTOG GCTTGTCAAA
1171 GAMAATCCTA CCCTATGTGC AACCAAACGT CATGGGAACC CTTTGGAGCA GGACAGTTGC CTTCTTATGG GOGGTTGACA TTACCTCTAG
1261 ATCCAAGCAT TGACCTTCAA CTTAACATAT CATTTACATA TGGTCOGGTT ATACTGAACG GAGACGGTAT GGATTATTAT GAAAGOCCAC
1351 TTTTGGACTC CGGATGGCTT ADCATACCTC CCAAGAACGE AACACTCCTT GGATICATAA ACAAAGCAAG TAGAGGAGAC CAGTTCACTG
1441 TGACCOCCCA TGTGTTGACA TTTGOGRCCCA GAGAATCAAG TGGAAATTGT TATTTACCTA TTCAAACATC CUAGATTATG GATAAAGATG
1531 TOCTTACTGA GTCCAATTTA GTGGTATTAC CTACACAGAA TTTTAGATAT GTCGTAGCAA CATATGATAT ATOOCGGGGC GATCATGCAA
1621 TTGTTITATTA TGTTTATGAC CCAATCCGGA CGATTTCTTA TACATACCCA TTTAGACTAA CTACCAAGGG TAGACCTGAT TTCCTACGGA
1711 TTGAATGTTT TGTGTGGGAT GACGATTTGT OGTGTCACCA ATTTTACCGA TTCGAGGCTA ACATCACTAA CTCTACAMCC AGTGTTGAGA
1801 ATTTAGTCOG TATAAGATTC TCATGTAATC GTTCAAAACC TRSETAGTAT CATGATACAC ATCTCAATTG AACTGAGGGA TGATGACOGT
1891 GOTAAGAMAT CCCTTACCGA CGATTGCATT AAGCCATCTC CAACATTATA AAAAAA

B2 KERCDYHEHMETRES
Fig.Z Nucleotide Sequence of haemagglionin gene of CDV giant panda strain.
HE:21-23 S A ATG #1 1 842-1 844 S5 TGA 5+ P A IF R ER W R GER Tma L& 7 T e
Note: The start codon {ATG) at position 21-23 and the termimation codon { TGA) a1 position 1 8421 844 are shaded

2.3 BESHANEE(GP)CDV SHTHHEM Onderstepoort (Ond ) ¥k H R EBIAY5 F AL PrSs i
fy2ER

FIH GOLDKEY #4447 CDV GP #1255 ¥ Ond ¥k H T 869 35K i A4
(4 BEALCr S (M3 R ARE(E ),
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GP 1 MLSYQDKVGAFYKDNARANSSKLSLVTEEQGGRRPPYLLFYLLILLYGIMALLALTGYRFHOVSTSNMERSRLLKENMEKSEAYHEIGY ID
OND I P T-—- - e — Lo S
GP 91  YLTPLFKIIGDEIGSRLPQKLNE IKOF |LGKTNFFNPNREFDF RDLHNCINPPSK L KVNLINYCDT IGLRKS 1 ASAANPILLSALSRGRG

L B - =~ T —E§— [ A — - -G

GP 181 DIFPPYRCSGATTSYGRFFPLSYSLSMSL 1SRTSE L INMLTALSDGYYGKTYLLYPDY LEGEFUTOK I RYFEIGF 1K RWLNDMPSLQTTN

OND 181 H Y —— e~ Ve D--R-~—RE—--—-—--—-—- L--—-
GP 271  YMYLPENSKAKVCTIAVGELTLASLCYDESTYLLYHDSHGSQOGTLYVTLGIFGATPRDGVEEN T PYAHPSYERTHI TNHRGFTKDS I¥T
o 271 K- € A ¥ Kl NKK-——- == - A-
GP 361  WWVPALVSEKQEEQKNCLESACQRKSYPHCNQTSWEPFGGCQLPSYCRLTLPLOPST DLOLNISFTYGPY ILNGDGMDYYESPLLDSGIL
OND 261  -—Aem— — G-~ T A R T N--—-
GP 451  TIPPKNGTYLGLINKASRGDOFTYTPHYLTFAPRESSGNCYLP LOTSGMDKDYLTESNLY YLPTONFRYYVATYDI SRGDHAIVYYYYD
O 451  —--—D—-IS———-—Gm-—-— L RR—I-——1--——-~ Sh—I--——§—mm -
GP 541  PIRTISYTYPFRLTTRGRPOFLR [ECFYWDDDLICHOFYRFEANFTNSTTSYENLVRIRFSCRESKP

OND 541  --—-- —H - L e

B3 MR COV GP # il Onderstepoort # H & 118 E R e b8
B N-X-S/T RASFER N G A ir K. FREMLET R,
Fig.3 Compsarison of deduced smino acid sequences of the H proteins of CDV GF and Onderstepoort straing,
The N-linked potentisl glycosylation sites are shaded.

3 itig

FXEHRKMNETKMEHR CDVHESERFY, H5FEH % Onderstepoort T T W, —
HETBRFENNRIEEN 91.4%(1 778/1 046) . HEF IR EBE FF A FE IE4E A 90. 2% (545/
604), GP ! Onderstepoort #% H EEM LB ERREN B RHUBERFETH, ¥y 12 ~HH
MOE A RAKEN RSN E - TL, HEMNFER VB IS HESS HEE
BE)R—BHY, BBEAN M T EER BEENTMEESRRS AN 552 #1 549 ~H 58 ;On-
derstepoort $RF] H B EM N-BME LA A 4 ~(19-22, 149-152,422-424, 587-589 i &,
BEE), Hh 2 MIF NGRS 2/3 b~ TFHREMyEERS, SRS 242686 TFE
HE CE%SM1/34,.GP #H EHBEN N-BEEELL SN 9 4 (19-22, 149-152, 309-312,
391-393, 422-425, 456-458, 585-587, 587-589, 603-605) , H " 4 I~ 5 Onderstepoort i N-EXiE &
AL B se 2 E. 54 5 4B Onderstepoort B FF A B & B, lwasuki. k P10 N-EEgE A
b A E AR A H B RIEER AR .

£ L ERE, K ERIE CDV 5PV 5 8 Onderstepoort ¥ H ES 6 F B, it GP I8
e H B A FAEHEE AL 6 X 5 Onderstepoort HRib B % 4 T ik, EF LR T L0t
GP kTR . BmEa~EttaSEmEm, L EAERAT SR EHRER T T MK
RRME RN Bk, il — BB R
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Hydrophilicity of the gp H  protein
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) Hydrophilicity of the onderstepoort H  protein
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Fig.4 Predicted H protein hydrophilicity profile of the GP and Cnderstepoort strams.
MNoxe: The predicted transembrane position ar 35-55 acnino acid residues
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Nucleotide sequecnce Analysis of the Haemagglutinin Protein Gene
of Giant Panda Strain of Canine Distemper Virus

HE Hong-bin?, LIl Jin-zhong', XIA Xian-zhu', YU Chun',
FAN Quan-shui', HUANG Geng', QIU Wei!, YEN Zhen'

Y{ The Veterinary Institute, University of Agriculture and Animal Science, Changchun, 130062, China)
*{ Deparrment of Biological Science. Northeastern Agricuftural University, Harbin 150030, China)

Abstract: The sequence analysis of the haemagglutinin {(H) protein gene of giant panda strain of
canine distemper virus (CDV) from giant panda in China was conducted and compared with On-
derstepoort vaccine. strain. Four pairs of primers were designed and synthesized. The PCR prod-
ucts amplified from GP strain were directly sequenced afier they were purified. There are 1 946 m
of the complete H gene. The H gene of the GP strain showed that the largest open reading frame
(ORF) encoding a protein of 607 amino acid residues siarted a1 the ATG a1 position 21-23 and
extended to a temmination codon { TGA at position 1 842-1 844%. The deduced amino acid se-
quence of the H protein of the GP strains was compared with the CDV vaccine Onderstepoort
strain extracted from the GenBank database. The sequence of the H gene and deduced H protein
of the GP strain showed an identity of 91.4% and 90.2% with Onderstepoort strain, respective-
ly. All the 12-cysteine residues found in the GP strain H protein were conserved in Onderstepoort
strain. Although predicted hydrophilicity of the GP strain differed from that of the Onderstepoort
strain, the predicted transmembrane position at 35-55 amino acid residues was conserved in both
strains. Out of the 4 potential N-linked glycosylation sites of Onderstepoort H protein, two were
located in the N-terminal 2/3 of the protein (one located in the putative cytoplasmic part and is
probably not used}, while the remaining 2 sites were located in the C-terminal 1/3 of the protein.
Four of the 9 potential N-linked glycosylation sites of GP H protein were conserved in the Onder-
stepoort, but the other five sites are unique to GP, the extra glycosylation sites may influence
antigenicity of the GP.

Key word: Giant panda; Canine distemper virus; Haemagglutinin gene sequence analysis
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