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Nucleotide Sequence of the Polyprotein of the Tick-borne encephalitis

virus Senzhang strain Isolated in China

MA Xin-ying®, SI Bing-yin?, GAO Xuan"", PENG Wen-ming®, ZHU Qing-yu’
(1, Institute of Animal Science and Technology, Agricultural university of Hebei,Baoding 071000, China; 2, Institute of
Microbiology and Epidemiology,Academy of Military Medical Sciences,Beijing 100071, China)

Abstract : To assign the Tick-borne encephalitis virus(TBEV) Senzhang strain isolated in China to one
of three TBEV subtypes and understand the relation between the polyprotein structure and biological
function and aid in the development of new TBEV vaccines, the nucleotide sequence of the polyprotein
of Senzhang strain was determined. Nine pairs of primers were designed according to the nucleotide
sequence of Sofjin-HO, Oshima 5-10 strain.By RT-PCR, cDNA fragments of Senzhang strain were
acquired from infected BHK-21 cells. Then the cDNA fragments was cloned into the vector pGEM®-T
and then transformed to competent DHS5 a cells. Positive clones were screened and identified by EcoR
I cleavage and PCR. The sequences of inserted fragment were determined by 3100 Genetic Analyzer.
Sequence analysis showed that Senzhang strain contains a sigle open reading frame (ORF) of 10245
nucleotides (nt) which encodes a polyprotein of 3414 amino acids(aa). Senzhang strain is more similar
to Oshima$5-10, Sofjin-HO, Sofjin, and assigned to the Far Eastern Subtype.
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BE: HETREFKBARBLR, THREFRASEHSEVIIRERIRER, WK Rk 25 85 BUR a6+
TEAE, SRR ERIKRRBX FH#TRE. B2 KEN Sofjin-HO. Oshimas-10 B&F5)i& it 9 ¥ E
&304, &t RT-PCR § AR K cDNA KB, 45176 F pGEM®-T #.4k, #4k DHSa B, PkFAMEFIRE PCR.
BUJSERNF. ZEREVZREERILX LK 10 24508, H/E 3 414 MEERR. REFKBAHEERKES
Oshima5-10. Sofjin-HO. Sofjin REHRIE, BTEARTER.
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AR IR TR E A NKL 11kb AT ERE
RNA, HPE—[ZIERRE=MEHES (C. M
(prMD. E). LR IESHE H (NS1. NS2a. NS2b.
NS3. NS4a. NS4b. NS5). E EHEBEEERIRTE
BH, SRBNZAGS. aEt. nEEEE
%, FEHEEERPERZENEY. Mandl %R &
PRAT I 45 BB LR R AN 4 o e = A S M
IO | O 3 0 = 2 A P G vl ) AR
1997 FEEFHEN BB R HLI- 1 MEEOKYE
MFFHATTRE", ExtRE N TBEV HEE
HERZEHFRFFINE R AMRE. TBEV KKk T
1953 S N E RACFEMRIGH F Rt 2 5, X HE
NS HAT TR E, SR|EWT -

1 ##HEF%

1.1 fREHH%

#xKkHk TBEV Senzhang, 1953 £\ AL
Wi, RmfESR 37 R, BEEEZXRIE
Bet A= AT R R SR B E AR AE .

1.2 ®KFEITAM

TRIZOL . SUPERSCRIPT™ II % Taq DNA
Polymerase ( GIBCOBRL % &) ); PCR Fragment
Recovery Kit (EAYTHE (KiE) FRAE):;
pGEM®-T Easy Vector System [ % Wizard® Plus
SV Minipreps DNA Purification System (Promega 4%
#): 5' /3’ RACEKit (Roche 24 7]).

1.3 SI¥igit 54

f2 # GenBank ' 2 2 7 9 Sofjin-HO .
oshima5-10 ¥R F R IFF¥it514, B LlEAETAE
YILRR AR A K.

1.4 = RNA RYIZEL

¥ 107 W8 AR5k AR TL R B A T BHK-21
M (3.5cmX9cm FHME) L, FrHRE
Z+it, FHM EiE, SRAMIMA 2mL TRIZOL
Rl # TRIZOL EEELE RNA, HHEEEN
TRIZOL ##BA 5.

1.5 RT-PCR ¥ 18

& RNASuL, M0 2uL10pmol/L # & [/ 5 14,
70°C/K# 10min. BUHSTBEIE WK E, A 4pl 5%
buffer. 2pL10umol/L #J dNTP. 2uL 0.1mol/L
DTT. 1uL SUPERSCRIPT™II. 1uLRnasin, 42°C
7K# 60min. B 5 70°C/K# 10min . HY 2-3uLcDNA,
Fl GIBCOBRL A #]f] Tag DNA Polymerase #4T
PCR #34.

1.6 PCR F=495p& K M F

¥ PCR ¥4 1%MHAsSERK/E, F PCR
Fragment Recovery Kit [E|#, 5 pGEM®-T Easy
Vector iE#, HALBKZAR DHSa B, 4 PCR FIEf
VEEE, MERERSFFEFZRZ5/N\TN
SE o KRG AR AR A Pk A H Applied
Biosystems 2 &4 K] 3100 Genetic Analyzer #4T
PR3 E®,
1.7 FIIEEREE

FFIH BV DNAStar #1TRE . KXt S5
P, 7F GenBank LT T RYRHELLE, MR
K 6 BEARMRIN 4R RIS T 51\ 12 PR PR 4 S
#F E AP, #H DNAStar #4TR EM8 LB IR
& EEOWEREREM.

2 %X

2.1 FHFkHGmTBXFFIMELSR

BAGRIDX 10245 NMEERRA R, DR
HSEDFIN A2544 (24.8%). C2326 (227%)« G
3235 (31.6%). T 2140 (20.9%). ZRIS=FraE#E
H. tRIEEHED, 3 3414 MEER. HP4H
AMSERE, N9.5%. FT GCC. AUG 1#H
PR B, N 3.0%; UUA fERSRER, H 0.25%.
GenBank %354 AY182009.

22 HEE. fEMRIEMYLE

¥ R IKRAZ T BR)T 5 7E Transeq EHF A F
B2, J7E£ DDBJ L#4T T R¥REE L, 5 TBE i
Oshima5-10 #&. Sofjin-HO #£. Sofjin £k Vasilchenko
Pk . Neudoerfl £k 263 #k. Hypr #RHIAZH R R IR HE:
2Bk 94%. 93%- 93%+ 85%-. 83%. 83%- 83%,
AEBEIFEMED BN 95%- 95%. 94% . 92% . 90% -
90%. 90%, 105 Louping ill IREAZTE. EEM
EIRPE LY 5K 82% 88%.

[ Oshima5-10. Sofjin-HO. Vasilchenko. Neu-
doerfl. 263. Hyp #tt, #FIKERIFLE 16 MFRHR
HBT R, B3 Thr,—~Met. Lys;;—~Arg. Valysy—
Ile. Valy;,—Ala. Alagys;—~Pro. Asnge—Thr. Lysgg;
—Arg.Leugy—Pro.Phe;go—1le. Val 493 Aln. Ile g3
—Thr. Valyigz—1le. Argys;i—~Lys. Valyg— Ala.
llesyop—> Val. Lyssigo—~Arg, XULE I ARTKR K
AR, HeNBRSRT. BEBEERR 13 A
VR RERER, &K1
23 RGBSR

B E | 835X A DNAstar T 0 clustal 771
BATRGH MM, SRIE 1. TBEA=AF
BN WAERS . mEFEFRISYT . K
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324 $ EH oW E ¥ F18H
WIS . BREKBRAL TR RS L . B, FETFmiRwR,

Fkek C BAAM 72 1. 77 MR RAETRE
1 TR SEER EWEHEIL |, 45#)5 Leucine zipper motifs /ML, &
Table 1 Subtype-special amino acids B4 7 aa, AJEES SR MEERAAEER,
g THRTR g (SR alk A i) RX RS ﬁtﬁiﬂ%ﬁﬂﬁﬁ%ﬁ%ﬁﬁﬁﬁﬁﬂ@%ﬁimh 254 {7 271
Positon Tﬂx? Sﬁﬁ %ﬁ? MRS R AR M OB Y, 0] BB R FEEKAC .
3 Gly Arg Lys EEAHFEEINER. —T"ERERAEIXB-HIE8F L
486 Ser Leu Val 1 443 IR, Fo5 Aow Cov Do EoFL T E&EH

. ot o iy ST, 251K, XAAREEM, BHT Ala.

1228 Asn Gly Ser Pro AR 2 IEMR YRR, Bk Frar B ZEA KR,
Egz I\S:.: EZ zz’l iz AR M EEA K. H— 1 & 646 A1
1615 Tle Met Leu 5, BAEFNIX B -8 E. Dy 1iEEA, B-#78 Al

i;g ‘l’lael 1:/4:; :: B. E. D 5 I XAxf, #5IXH cd FFAHEM,
2280 His Gln Arg Dx 5 Ax. Cx —EBEINXA B - BN AL
2355 Ala Ser Thr Falfegm 1 X S5IX al#tE E/EH € pH HB S
3182 vl e Leu i E EARREL. RS BEY od FERTE, N
TR AR AR 2R B ITE EVEE. ARBURERE
HO810 #iPl. NS1. NS3. NS5 HANSHIHE 3. 3. 441K
{_{ K985 5. AR R,

oo FEMTFH LRI R 13 N TESRHE

Sofjin EBRRATFe 2 - MR HE T EFHEARNERZ —,
Oshimas-10 486 I EFEM EckerM FYHEN. MEREA
. o= frEAMAE Kunjin 758t DU SCHHR M
EAina 21 RNA e, MENEHEHREE, =1KE
1 ;;gf:‘;';k" TR E FHERBAREEMmEHREEFA
I_HYPR RNA 3. WENES, 5IREWEER. BUR
Neudoerfl HERESD. 486 MAXMM T EEAIKX B -3
01 — , . = Be fAMcIREL, S5KpHETHSMWER
. . . \ o HMREE, AEWRER . 597 MEERAL

Nucleotide Substitutions (x100)

Bl 1 TBE MIRGHALK
Fig.1 TBE phylogenetic tree
Virus strain (GenBank No.): Sofjin(X07755), Sofjin-HO(AB022703),
Senzhang(AY182009), HYPR(X75286), Aina(AF091006), Vasilchenko (M
97659); Neudoerfl(U27495), 263(U27491), Oshima5-10(AB001026), KH98
-5 (AB022296), KH98-10 (AB022297), IR99-1m4 (AB049349), KH99-m9
(AB049346), HLJ-1(No.).

3 it

A 3L O e 3 B R AR o R R B AR R AR B
WX ZERFH], &K 10245bp. FYEMEELEL,
BEA. ZRIKERS Sofjin-HO #k. Sofjin BRFEIE IR
i, 5 HLJ-1 Bk. OshimasS-10 ¥kEE &I, 1Baf
fe5 HLJ-1 £k. Oshima 5~10 #kIL[FEFEIE T Sofjin

FEZEQINXMB-E A |, Ile. Thr. Ala Bk
W EHFEE—FER, TREEM I X. HIXEERD,
MR E ZEAWSEERBEES LY.

PRI R TR KR RID X R R E, BB
TR —PHARELARETRFIERSREH
WEXR, THRRENEH. REERRFILE, L
EFHEBERAITHRE S TERE, HF 6 IR A8
P RRPR R 28 R 1 B 58 BEAM .

it BMWHANRZINERA IR, BF =2
A A SRAEBOR

S E 30K

[11  Ecker M, Allison S L, et al. Sequence analysis and genetic classi-
fication of tick-borne encephalitis viruses from Europe and Asia(J]. J

Gen Virol, 1999, 80: 179-185.



http://www.cqvip.com

D000 http://iwww.cqvip.com|

SRS, S BRI R A AR KRR S X 71 325

R BE=, BEKR, AAF. RERES RERTRM. 1995 E[J]. 1 Virol, 1999, 73: 5605-5612.

192-201. [71  #REH, Heinz F X, Ecker M, %. #f£fN5%# 5Lk E B A
(B SitE, SEH, KE. TR M R SRR 5 7 ok A RS EMTF 5], 1997, 13(1): 47-53.

0] FEMPTEF4.&. 1996, 30: 346. 81 BB, HET EF REMFN T(E&RE, BLNEF). o
[4] Heinz F X, Mandl C W. The moleculor biology of tick-brone ence- FRELREEM]. B R)dbR: B¥EHiRR, 1992. 34-66.

phalitis viru[I]s. APMS, 1993, 101: 735-745. [9] Kofler R M, Heinz F X, Mandl C W. Capsid protein C of tick-borne
[S1 ReyF A, Heinz F X, Mandl C W, er al. The envelope glycoprotein encephalitis virus tolerates large internal deletions and is a favorable

from tick-brane encephalitis virus at 2 A resolution(J]. Nature. 1995, target for attenuation of virulence[J1. J Virol, 2002, 76: 3534-3543.

375: 291-298. [10] Lindenbach B D, Rice C W. Genetic interaction of flavivirus non-
[6] Allison S L, Stiasny K. Mapping of functional elements in the structural proteins NS1 and NS4A as a determinant of replicase

stem-anchor region of tick-brone encephalitis virus envolope protein function[]]. I Virol, 1999, 73: 4611-4621.

(E#%E 314 70

{E#& (Authors): RAEHE ERFERLSEBAEEN, WENHEEFRRE. FLLBNE, Ha
HRiEn “-” T, HR2WALEE. M. WANG Da-ming ), EZFER “,” BT, ESMEEEMNFTEE
&
B FEIFSR CRLIZFR, A4 WB4, China),.
Abstract: IR CHRRHFTRE I CHE, HEXRHEEKRFSIRHE, THEHR.
Key words: 3-5 i&/4, W4HRAH “;” BB, REEFHERE.
2.1.5 POICIRE: NREENMAEXCWENEN. TEHIL GRG0, NERIHEANESH, —SM R,
AaBL ARFMFE, AHER, AHIELMAHEMGS. BEE. HRATERSHIUHE, EFRE
FEHE.
2.1.6 IR 3-54, EAEE ;7 BT
217 REEITITRE “PERFKS: 7. “CEFRE: -7 “XEKS: -7 (WAEBETBEAS)
2.1.8 JCE B UMt -

W BE#M: YYYY-MM-DD, #&EIBM: YYYY-MM-DD (HHATIIEE)
* XEWH: BELHR1 (HS): BEELK2 (HKS)

EHMM: (B—1E8E) @2 (HWEF), HHl (B, #5, B, %40, NESURBFRHH.
* WIEE: (WERL, WREERIEANERE, (AN HEIE. B4 E-mail i),

2.1.9 IEX
2.1.10 XFEEXHNHRBERE S RAMNAKRFESEFREE, —RIEHEHR “1 MRFTE”, “2 G217, “3
Wig”s KA 1.1 . 1.2 y =M LLL. 112 o

2.1.11 Z2HFEXBMEFH TG,

3. XWMARBER

3.1 XMRERWENITE, FHEFNNTF 5 SREF. TP KRN, EfME. L TH. BUERFEX. F5
BFIYNATEIE 2,

32 EREERMTERA. W 55 FER M, BRKRERMAAR M. NTiH moVL; ARAAH I
AL (ml. Wl 4584 mL. pL); BE3BAH s¢ mine hy d 25F -8, 9. D, K, BOVEE
A r/min B rpm, s g (L) TR

33 BHRAMAEZRZ RN E RS —ERH IS, ﬁ%lﬁgiﬁéﬁﬁig PRl N VIR AT 3 B
#H4%, W BamH 1. BEFRELRMEXHE —FRNSME, ZEMAREAKRE, W aroG; HEERIER™
YIMERLZRAHIES., BFRRE, W AroG. EXELZHFENRERIERLHFEAME, HFBRKE,

4N Potato leafroll virus
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