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MUBREHER B R H SIS
BAH _BERS A8 KRB RARRITZ 32

RN ERCFMBERERN, X 710038) é‘

. o 125508
A B F NTEIAETEAPYIERESTLN, B NSRS, RARERAR
AWML RN (RT - PCR), W KMK 18 UGS 8ETT T WEE, x4 7 kB REH
PCR =9 7.7 M/F S, PCRABEEREM, 1 M3 HRET WiE I B¥EH DNA; 1T
WS A WO 1 M5 %, KAIEX KN, FEKL PCRABWEATMSRET PCR
MR, FAMTEREN, R6M KB Gl KMBTFMRE T S0 W [ MR EREE 76
118 R RS AN 78.4% . W 5 I 11 B % R22 MEISIHE N 68. 1% :R36 S BREF I EARE
QYA RS R R, R36 5 MW | DR A FFEH R TAN I HH%; Leakey BREH I
A543, (EECAEF S M 1T A R22 (R R 44.9% MR MT AR B m%. LF
oG AW, B RS NG S X S BRI A, ER SR S H T R

X BESHS RL/TANY) EALY L
=22 R4y
' &5 & {E th L 3% (HFRS)J2 6 7 ) T5K M3 DU M (Hantavirus) P AT R AR X5 2R
—XKBHERE, BESHE FPARR(PRND) ZNEX AR EETRFPIFRE
W, AR E S 8 R EREEREE RAAMR RN 2, EREEEFEHFEEK
FR.FHWEERFMSERRAF S LF NG, i | DHTN) Am#H I R(SE0). &
3, E AR B L A2y sk R R 5 M B 5 A A B DU B T A MR Y,
¥ B R BT — e A F TUE RS ML S RS R AR E A RIS, bk, RiN
FREERE M FBRFREETFRSASIY, ¥ 18 kN EREHITREFARSNEAR
(RT - PCR)Y W ¥ . 3 5 =T F AR E A, SRR EWT,

PSS Wik S

1 SEEHBE® Veo- E6 SIEA 18 %hNBHEE, B 84-FLi M EZHEMN, HABSIETERARNES
BERFREFTIRN.FREFIEERERE L. SARBHERTERRLEMN Veo—E6 S, 37 THREH 2
hEMSHw, W pHEE LR REE. HFE - WIGEREERERLRE, FATEDL + + —+ + 4+ +
R AERES. - 70 CHE. #% —# A RNA, ’

2 ERNARMR R Promega 278 RNARKREFE, ARENBRN: 5 : W{f—FERBAKE RNA,
Hikm 5 moR., :
3 SléNEHSeR ZEYRUHHARTIN. P ELBLBS. B ¥ ENEAREMHREN, S
B7,B8, B ¥ SRIAME R2Z ik M A REH, SHHAN A ERFNERLE 2. a7 hTERFREY:
PR TSR

FF 1996 F LA AT, 4 5 L HER
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Tab 1 The name and origin of Hantavirus strain

® B * ¥ B B ik 5T
Virus serain Origin Districts Serclogical type
T6—-118 B WK, Apodemus agrarizs Wi Seoul HTHN
AY BRW R Apodemus agrarius L3 Jiangsu HTN
H1 F AWM Patient’s blood W ¥ Korea HTN
IR BHRWN, Apodemns agrarius A Jilin HTN
AS37 DR W Apodemus agrarius #iE Fujan HTHN
Chen AN Padent's blood E# Anhui HTN
B4 — FLj it JLFFME Fetal liver BETS Shanxi HIN
A% BRWN Apodemus agrarivs %M Anbui HTN
Masiji RRWE, Apodemus agraris T Secul HTN
R36 MEN  Rarius norvegrcus U shandong HTHN
SR-11 MEMN  Rartus noroegicus H# Japan SEQ
R22 MFEM  Rartus norvegicns W Henan SEQ
Seoul WER  Rartss norvegicus Wbk Seoul SEO
Lo9 FMN, Raras losea TP Jiangxi SEQ
HB55 HA MM Fatient's blood 7 # Henan SEO
GP B|ER  Rartus norvegicns MW UsA SEO
Hu— | WA MM Patient’s blood Mt Hubei SEO
Leakey IEE  Mus musoulus #EH UsA 7
%2 EBETRS|NEA
Tab2 The sequence of oligonucleotide primers
A -5 i .
Primer sequence Sense Length Positon
Bl 5" - CCGGATCCTAGTAGTAGACACOCGC - 37 (+) 24 mer M1-16
B4 5" — CAATCAGCAACATGGGGATA - 3° (+) 20 toer MM -49
RS 5° - AATATCAAAGATCCCATG - 37 {(-) 18 mer M 648-6M1
B6 5" — ATACCCAAGTAAGTTGGAGAGG — 37 {+) - 2Zwmer M 269 - 290
B? 5 - AGTTGGCCAAGGCTTTGCATT - 3” {+) 21 mer M 78-101
B8 5 - TTGCTGATGTGATGGCAGTCTCT - 3° (-) 23 mer M 748 — 726
B9 5 - TAACCAAGGTCGTATGGCGAAA -3 (+) 22 mer M2 -292

EBL 319 5T H R Primer Pl mchides one restriction snzyme site

4 DNABRR DNAY M HEMATIY B EHZER DNA E—&, 55980 1 H3|4 Ba.B5 1 11 M3
%1 B7.B8 5" # <DNA, BAEHRIES HXMD B T, B
5 PCREHAFOHSRERE

5.1 REEANTIREST PCRYM&WEEMATRAENWEMSN. F ] MAEST M™% Hncll .
Hae Il Bo47: 003K Il RGBT 79 EcoR T .Sac I.BEH; 1U/ul, 37C A% 2 he

52 RAPCRYMEE HE X PCRIMSHO.5,L, K[ MABS. B3 WEXRF M. ABTIRA
B8.BO FH ¥ 1, L B WEAN .

5.3 PCRYMPTYHFANERSH # PCR I M7 PCR Preps DNA Sk R 4L, A Applied
Bicsystems B S MF, HLi# I B=HETME54Y Bs, m# DM@ ME 1Y B9. FASHRRERE
EEE R DNASIS 4, ZEH 8 HL_Ei#kdT.
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g R

1 18 HNIBEEMM LY PCR SRR N :

PCR ¥ gk Fi& 18 W B2 AP, Ba.BS F|4RED 1 76-118 % 10 Bk ILiF I 2w
B DNA, P80/ 600 bp; M M H AR R G RERE. B7.B8 5|REY H SR-
11 558 BIRER cDNA, FHP=Way K/ 670 bp, {H B7.B8 FEEF HIME I RWEN
cDNA, L% BB Leakey BHIF, 95 ME A RS RHWS, HE5ERRRFOISRAMAT
BT RER—B.

2 REEAEES T

FABR &1 I EE RS 1L PCR A= /5 s Bk IREL, 10 BRI | RN E N FH Y E# Hincll .
Haelll 54k, 34 5T/ D EYSHSERE R B, WIHE I BWRBHT #H™~%H EcoR 1 .
SacI kS, hEE™ £ R ENBEUI N B,

3 B PCREOTHETE

P — PCR #3147 47584, B5.B6 5 B8.BY K34, #1759 /X PCR, &% B5.B6
BETF IR ML 1 R E 099 DNA, H =8 K~y 400 bp, 5 HET 2 —H., B3.BY 50
WREA K- SR - 11 FLiF I R BN DNA, i B K /Y 470 bp.

4 % R36.A9.Maaji. H1.L99.GP.Leakey &-L #5300 M KX Gl K#{THF

MF RS R RAIERENFEN O T T R B, SR NE 3. Ri6 MEHST
sEEE A A—H 7 LS R36 5 HTN 76-118M KB @I N 78.4% , 5§ R22M
FERREMEY 68.1%, HEFERAM FAN LLEENE 1 f1H 2.

¥ FNERNBVBEEAHERERHLE(%)
Tab 3 Sequence similarities between Hantavirus solates (%}

3 35 BB RN (%)

No., virus Nucleotide homologies from pairwise comparison{ % )

isolate 1 2z 3 4 5 6 7 .4 9 10
1 R36 W0 7.4 w49 T3 TH.3 68.1 Tl.1 68.9 67.7 48.3
276—-118 100.0 81.8 92.4 385 60.2 70.9 66.0 63.4 46.1
3 AG 100.0 77.2 797 65.4 T1.1 66.B 6B.2 47.9
4 Maap W00.0 84.0 60.3 67.6 65.2 65.7 46.9
5 H1 100.0 61.6 66.9 64 B 64.3 43.4
6 R22 100.0 89.6 72,9 70.B 44.9
TSR-11 100.0 78.6 81.7 55.8
8 199 100.0 798 57.7
9GP 100.0 54.0
10 Leakey 100.0

RS

H 1981 FF I E N B2 B b4y B i MiE T B0 % 850 8 R B P 40 s 3 WS 10 2w
Lk, BTREC 2EE LEM B, S50 0807 kS IRIBAE ERENA R 0§77
EoR, FER MRS, RZFRER(FANZSEE S PR (PRNT) %, X &5
TERFZ B 5 305 MBI R et Sk ME PSR S 4 R A PCR 2£FH 2B R 3
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v H R R ¥ Bug

¥B.4% idepLiLy in 315 bp overiap

R36M.5EQ

HTNVMB . SEQ

RIGM.SEQ

HTHYMB . SEQ}

R36M.5EQ

HTHVMB. SEQ}

RIGM.SEQ

HTNVMB . SEQ

RIBM.SEQ

HTHNYHE.S5EQ

RI&M.SEQ

HTNYMB .SEQ

10 20 30 40 50
GTGAGGGGCMGGCAG CGAGHA TCATﬂGMGGAGTGTCTGCTGMGnGACCTCAMG

ATCAGTCACAGTCTAGTdﬁAMﬂGATﬂGAGAGAGTGTBCACTGMGﬂGACl'TGAMG
k1) 310 k) 330 340 . 350

&0 70 BD 90 100 110

GMGTTGTGT(.'ITAMGCAT.‘MATGTTAGWAGTCATACCGCAGCAGAM&TCAATAG

360 aro a0 390 400 410
120 130 140- 150 160 170
CTTGTTATGACU[CTGTTGTMTAGTACCTATTGBAAGCCTACCCTGTATATGAﬂGTGC

CI.':TGTTAGGACCTGTCTTGCMTAGCACWACTGCMGCCAJ\CAC‘I'ATACATGATTGTAC
420 430 440 &50 460 470
180 19Q 200 210 220 230
GAATCCATGCATGCMTATGATGMMGTTG‘ITTAC“G ACTAGGGCCCCACAGGGTCC

CMTTCATGCJ\TGCMTATGATGMMGCTG“TGA“GCATTGGGACGATACAGAGTAC
“80 “90 500 510 520 530
24D 250 26D 270 280 290
MGTGGTCTATGMAGMBCTACTG-ATGAC&GGGGT CTGATCGMGGMMTG-T“G
AGGTGGT[‘TATGAGAGAAGTTACTGTATGJ\CAGGAGTCCTGA'ITGMGGGAMTGl:‘.-'l"l"l‘G
540 550 S&D 570 580 590
oo 310
GTCCAGACCAAAGTGTCCG

TCCCAG&TGAMGTGTGGT
600D &10

M1 R3e 5 HTNT6-118M M Erid a8 F 9 R 85
Figl The sequence simikarity between R36 and 76-118

68.1% identiiy in 248 bp overlap

RI6M.SEQ
R22VM . SEQ

R36M.SEQ

R22VM.5EQ

RIGM. SFQ

R22VN.SEQ

RIGM.S5EQ

R22VM.SEQ

RIGM.S5EQ

R22VM.SEQ

RIGM.SEQ

R22VHM.SEqQ

10 20 30 50 50 b0
GCTGAGGGGCAAGGCAGCCAGAATCATTTGAAGCAGTGTCTGCTGAAGTTGACCTCAAAGG

CAGAATTATTTCAAGTTGTGGAGAG CGAAGTCAGCTTTAAGGGTTATGTATGTAAAGCAT
340 150 360D 3ro k1.1 390

10 BD 90 100 110 120

MCTTGTGTGﬂAMGCATAMATGﬂﬁGAAGAGTCATACCGGABCAGAMATCMTAGC

AGMTGGTTGAAGMGCATATAGMHCAGMGA TCATATAGAMCAGAAGATCTGTMT
400 410 420 530 44D 450

L30 140D 150 160 170 1BO

ﬂGTTATGﬁCCTCTCTTFTAATAGTACCTATI‘GCMGCCTACCGTGTATATGATTG’[‘GCC

........ Y EEE R R . tr1ss n: * =23 szasses

CTGﬂATGATCTAGCGTGTAATAGT CATTCTATJ\AGCC ACTGTTT.ACATGATTGTCCT
460 “7o w80 490 500 510
190 200 210 220 230
MTCCAT- GBAT(‘(‘M-TBTGATGMAJ\G“GTH-A(‘H TGACTAGGGCCCGAGAGGGTC

PIEI ;I o2idz:  rItirEiaiididaiid L T

ATACCATGG(‘ﬂGCM(IEATGATGAMAGWGTHGAﬂGGCCTTGATCGCTACAGMTI’
520 530 540 350 560 570

240 250 260 270 280 290

CMGTG[FTCTAT(‘MAGMCCIACTG ATGACAGGGGTCTGJ\TCGMGGMAATGTFTG(‘

AEEER AR trige tiz zrzvisrsoy ot

CAG'GTTGTCTATGAMGG&CATBCT(‘GACTACGGGTATATI‘GCAGM GAAAATGTTETG
580 590 &00 610 &20 630
Ll LRI
TCGAGACCAML’I’GTCCG

TCCCCGACAAGI"CTG“G
540

M2 R36 5 SEOR2ZM KBRHBTERFARERE
Fig 2 The sequence smilarity becween R36 and R22
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HRBENTHURR, BARERSNES T EERAERFH —HHEDP Y, XXRERE
B, PCR EARF#TNERENER S8, ANEFHENFRIEMTES S, BT ER
HHHFREBERSR.

WHME R36 A WABERFIE, REFSCELH L I MEE, haEE’
KEAERSRFHEA SO RS, RITEHTANESRESIY, XH RT-PCRT
W E R36 AV EEBH, 458 R36 %5 B4.B5 IL{H 1 M3 M R ERE, MR
WL I RSy, K WS A9 . Mari Al H1 FIiE I BT SSFHE 2, #7 R36
NS I BWEE. R36 BEVFEF R H, . R36M HB G1 RNETFRFAISHE I B
FRATH 76-118 MR FHEN 78.4% . M 5 MmE I BEE R22 MR FER 68.1%;R36 5
HHRE RN R BEEA R RS R #W,.R36 5ME I REMREESD ST LA [ 3%
., A B TIRAKTHE R R36 ML 1 BANE.

HBHEEN R AR Leakey EAARER I RS Pnb 1, HIE FH 50 I HWNE R22 K
FIEHR Y 44.9%, AR TILEIRNER. BIFEEAFFRLEH RS ER Leakey Hi [
BB SEO B PUU RIS RS HY M0 R SREAREN R EXXER B ES)
B WERRR SEO M5 PUU M &4 HREHF X; 52 S o8 L S 4 iE 02,
Leakey 5 PUU i & 24338 #% Hal Inas B1 B FF AR B % 80.4% , 5IA N Leakey TR
PeSEO MBMBIERHE. LAMRLERRH RHEFESNERMEN SR BREERS
B EHBALRNERTFEAS  ZEHRE I AE TR R RS2, J4T
.
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Genomic Typing and Sequence Analysis of Hantavirus
Sun Yongtao Bai Xuefan Yang Weisong Huang Changxing Zhou Yongxing

( Departrment of Infectious Diseases, Tangdu Hospital , The Fourth Military
Medical University, Xi'an T710038)

The present study reports the use of reverse transcriptase polymerase chain reaction (RT —
PCR) for typing 18 independently isolated Hantaviruses from Asia — Pacific area by 2 sets of type-
specific primers and the sequence analysis. The results of PCR showed that Hantaan specific
primers could amplify all 10 isolates in the Hantaan serotype, while Seocul specific primers were
reactive to all 7 isclates in Seoul serotype and Leakey. No cross-reaction was observed in the ex-
periment. The PCR products were analysed by nested PCR and restriction endonuclease digestion
for further confirmation. The sequence analysis of PCR products revealed that the sequence simi-
larities of R36 between 76-118 and R22 were 78.4% and 68.1%, respectively. In addition, a
pairwise comparison of sequence homology revealed that R36 shares a higher degree of sequence
homology with isolates in Hantaan serotype than those in Seoul serotype. Leakey could be ampli-
fied by Seoul specific primers, but it did not belong to the Seoul serotype because of its lower de-
gree of sequence homology among the members of Seoul serotype. The experiment suggesed that
RT- PCR is useful for the genomic typing of the most Hantavirus strains, but sometimes se-
guence analysis is needed for further confirmation.

Key words Hemorrhagic fever with renal syndrome (HFRS), Hantavirus, Genomic typing
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