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[Abstract] Objective To isolate hantavirus from Lishui county — one of the epidemic regions for
hemorrhagic fever with renal syndrome (HFRS) , in Zhejiang province, and to identify the serotype and
molecular/biological characteristics of a new HTN subtype hantavirus (HV) strains, hopefully to provide
evidence for HFRS prevention and therapy. Methods  Data on the host animals was collected from Lishui,
Zhejiang province in 2007. Direct immunofluorscece assay was adopted to determine HFRS antigens and the
lung tissues from HV infected Vero-E6 cells for HV isolation, then total RNA was extracted from Hantavirus
Lishui strains and amplified by RT-PCR M, S segments of strains genome were also cloned and sequenced
and compared with those of other strains of HV. Results 2 strains virus (ZLS6-11 and ZLS-12) were
successfully isolated from 7 positive lung samples of mice and were identified as HTNV by anti-McAb and
phylogenetic analysis. With sequence compation, we found that 2 strains with complete M and S segment had
higher homology with HTN-type strains than with other types of HV, but 13.4%-20.7% and 10.3%-16.1% of
the genes were found which were different from HTNV. The phylogenetic trees constructed by complete S and
M segment showed that ZLS6-11 and ZLS-12 strains were located in HTNV group, and structured independent
embranchment. Conclusion ZLS6-11 and ZLS-12 Strains were believed to belong to HTN-type and
phylogenetically different from the HTNV.
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X EERBESIVHERERBEEAT ., TAR
I & B/ R R HY B EARF SR E , HBH
e Rt AR BURE LA B AR, EH il F 2007 4
X i HhL X 5 U5 2 ST HEAT HURRL I , 4% 2 S B
HV i FiPCR i sl R BRI M FIS & Br i 2
B, H TR E 5 LT

HR5%*%

LEBERM . HV BRI M E I ALK = H
£ ; Vero-E6 4115 | 2t B = B 24 5 A M il 5 i <8 BT o
M E ; HV BRI M B AW A ENEE X
% ; RNA # B /7 & Rneasy Mini Kit 1 § % E
Qiagen A A ; FLRE K T4 3% B8 .RT-PCR HI K i
7 . Agrose etk A 57] & K Fb DNA ik ik 7] &l
B HZ TaKaRa FEA 7,

2. BUifARAS . ZERR/K b X HFRS Y &, R H
5 mPERERR, BEURE KR RRE LR
MEILIE , AR BUibRA , IR 13617

3HURKM : K FH B R (FAT) . R
BB BRI ATE X E R T 240, H L4 ~ 10 pm B
R HYI A, AERE € 10 min 5% F. BEH LR
FAAR SO 22 -PBS W B A HV B EIM 4 15 pU/AL,
BREWN 37°C K S0 min, KA JF B H pHE
7.2 0.01 molVL PBS#k#% %1k 3K, BiK3~5 min,
WKF, &, 5t BB RER R,

4. HV 43 55 6 HV HLI A i BU AR A Al A
thK ik 2 R JG , 4304 ~ 5 ml PBS, FIH R0
25018 , 2000 r/min B0 15 min, BL_E 35 & T HE S IE,
BEK BB 2 /) Vero-E6 41,3 d 5 ¥k, 8~ 10 d
FBUC B 4IM, FAT K25 40 MU R B HV 15 00, BRTE B
BE3R,

5. HV itk 2. 4 BB M HY A HV
BA T R 9 I B, SR FH FAT %8 2 R 1 - B
/8 HV R YL Vero-E6 4R, 3] 12 FLAY B A
+, RFEREREE 10 min kT, 4 B MHTN &
SEO % HV B s % e ik, 37°C K 50 min, &%
KRR A K ER T,

6. 3T SE R . SEE MUK HEKS
FBAM A BEHERFY, BT AR #
Z|%IP1:5' - TAG TAG TAG ACT CC- 3’ MFAF¥"
EM A BE—X514M1:5’ - TAG TAG TAG ACT
CCG CAAAAG-3', M2: 5'-TAG TAG TAG ACT
CCG CAAGAT-3" ; ¥ ¥ S H Bi—Xf51481: 5 -
TAG TAG TAG ACT CCC TAA AGA-3', S2:5 -

AAG TAG TAG TAT GCT CCC TAA-3,51¥/H L
WEM TRAR AR

7. ¥ RNA K2 B RT-PCR : #% Qiagen /A 7]
B RNA # B & 82 4E 1R PR F 1775 % RNA 25,
#E51 4 P1 A M-MLV i #% % B {E A T8 Al cDNA,
KRG A S1.S2 M1 M2 #4TPCRY 8, SE
Y #8554k 95C 180 s, 94°C 605.55°C 60 s,
72°C 90 5,30 MEFF, 72°C FE K 10 min; MEEH Y
R &R 95°C 180 5,94°C 60 5.55T 60 5,72C
180 5,30 MEH, 72°C K 10 min,

8. PCR =469 5 R K 0 1 - Fil Agrose B2 BUA,
FETHMERSMERNKT IR, REA
pMDI9-T R 84K, % AL E.coli DH50, B T & H
TR X-gal MIIPTG I E R BT 2 PR |, BRI 3
IR EAE , R BUTRL

9. B BRFFFIME M : B RRFF S E E
£ EEBEY TRATR S, W E B FF 51 25 50 H
DNA Star ¥ {4 (SeqMan) # 17 8f 8 , B F £ K S.M
HEEMZE ), 5 F MEGA 4.0 fl DNA STAR
RO HT REREMT, AR HZE S (ND I E
REREW HEREWRHIMEREREE. 4
PR 1000254, AT HESHTHHY B3
3 B F GenBank, W% 1,

& =B

. BRI AL : LB R 136 R, 27T MR
Bl RIEK R, LB U2 B

2. HVHURK I : BAttR A A R Y A B B s
KRR HV IR 364, B 76, HiERY
5.14%; TR SR A BiR A, P ek g
BEAWR 1R BEWR.

3. HV5E . UK 74 BV 35 PR 0 B
PRASTHEE | B0 L IB )5 R K AU 2 ) Vero-E6
g, 2ERERI B 2RFE, BN
ZLS6-11 f1ZLS-12, ¥ M E S PR L8 1 B A4 LA AR
A5E1ED,

4 HV B REHAN . SE DM 26 HV R
HV B 5T 3O M iEH ik, K FAT S ZmER S,
BER2RE N HTN A,

5. HV # RT-PCR: R FI RT-PCR Kk, \fm
AT R Y BRNA, ZPCRY ¥, A BB T
3616 bp(M)F11700 bp(S) K/MUH B (B 1), 5T
HHT R BRM—BL X 2 H B FIsiER
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®1 HRTHTRELEIMTRHEEKRE

HVE ®% BE kB K MGE“B*‘“I‘S
HTNV 76-118 HBAHER &E MI14627  M14626

Baol4 BZER FEH B 5T AB127995 AB127998
Q32 BAEH PE M DQ371905 AB027097

Z10 A $hE HITL  AF276987 AF184987
A9 BRER $E 17  AF035831 AF329390
Liu A f1EH ILZ AF288648 AF288649
cl-1 - B=x - D25529 D25530
cl-2 - Bx - D25532  D25533
LR1 - ®E - AF288293 AF288294

SN7 R thiE m)ll  AF288656 AF288657
Al6  BLER E BKPT  AF288645 AF288646
Z5 BLRER 1E #7L  EU074224 EF103195
84Fli A i BXFT  AF345636 AY017064
6 HE HE X EU0T4672 AY839871
JilinAPO6 KA, +H M EF371454 EF12134
SC-1  AMEE &HH - AY675353 AY675349
B78 A L II%  ABI27994 ABI27997
SEOV Gou3 #/EE H HTIL AF145977 AF184988
ZTn  #w/ER +HE #L  EF117248 AY750171
L9 FRR FH ITFE  AF035833 AF488708
R22 H®/ER PH IR S68035  AF488707
80-39 WBER HE - 47716  AY273791

BjHDO1 - FHE - DQI33505 AY627049
ZT1I0 A AHE E - #IL DQISMI AY766368
K24-v2 - FE Hi7L AF288654 AF288655
K24-¢T - FHE HiTL AF288652 AF288653
SR-11 #/KR HAE - M34882  M34881

737 BER  PH HIL  AF190119 AF187082

DOBV Dobrava EM R & CEE - 133685 141916
PUUV P360 & WP - L8755 L1147
SNV NMR-11 R *H - NC005228 NC005227
KBRV MF43 AZFHE RFH - AJOlI648 U35255

pMDI19-T 1A, HMEEKFF.

6. ZLS6-11 F1ZLS-12 M IS i & KER
5l ZLS6-11 MZLS-12 #REIM R BRI S H P51
¥4 3616 MEHRR, B KIRFSHEZEEI M 41 B 3448,
BHmB 6 M EEAM ;S HEN2ERFETI A
1700 MEH BR , B KRS HESR I M 37 B 1326, ¥4k
B30 EER,

7. ZLS6-11 M ZLS-12 EH M F B[/ R 2
Br: ZLS6-11 H1ZLS-12 M 2 K B E RS
R IR TEH 99.8% , 5 HTNV E brin bk 76-118 R B
IR 5 84.0% ~ 84.1% , 5 HTNV #i 7L B K Z10
1 Z5 R B9 R IR K 86.5% ~ 86.6% , 5 HTNV Al
¥R 79.3% ~86.6% , 5 SEOV Ky [ & # K
70.5% ~71.5%, 5 HV A% B Tk i 7] 14 58

H: M: DNAFRHEDFRE; 1: ZLS6-11 PCRY 147™=4);
2 :ZLS-12 PCR " 1724

B1 ZLS6-11.ZLS-12 #) S H BEA M A Bt PCR Y18 4t

1%, 4 56.9% ~ 70.4%,

8. ZLS6-11 1 ZLS-12 ##k S K B RIRYED 97 -
ZLS6-11 M1ZLS-12 ##k S £ BB HBRIF IR IR
¥4 99.8%, 5 HTNV B Frbs 4 ¥k 76-118 Bk B |5 R
T£4 86.9% , 5 HTNV #J[a] itE 4 83.9% ~ 89.7%, 5
SEOV BRI R 72.7% ~ 74.0% , 5 HV H A& &
RERBIFIRIEELL, K 48.6% ~ 60.6%.

SHERBEEMTZRMEBMTHEER. N
M F1S H BE 4387 0 LA E ZLS6-11 #1 ZLS-12 Tk
AHINV BREE5HINVENEERKER,

9. RGKE: AMAS 2 K BB HBF5]
M AL WL 2 A1/ 3, ZLS6-11 A1 ZLS-12 4
TEHTNV RA B, (B0 5 s —i# i3, 5 210,25,
A9 SR E MR RR T B 5, 7 5 K 86.2% ~ 86.6% 11
89.1% ~89.7% E R F K AW L FEHZ X RZ R, S
F B 5 SN7 . 84FLi F& KRB, FIRER &, N
89.0% ~ 89.2%,

2R EMAIS 2 K B FRFFIMEN L
P B 7R AH—2, ZLS6-11 F1 ZLS-12 % 8 A HTNV, {8
ERRIRMAHINV ERFAERKHER MHS
K EBBHMESR R 13.4% ~ 20.7%F110.3% ~ 16.1%,

it

FR 7K H# X B #i T 4 B RAE L AR X, T
HFRS %X , 2007 4E #7714 HFRS Wil 578 T sh ity
FEH29%, MMAKBEE XY HEEREE
5.14%, A HFRSEZX B K RRITETER, £F
BE, R T S T 8 mn K X G 15 2K 30 HY
AT B9, 2007 4 1% H1 X B9 HV 15 BH 1 69 B,
i A#ITTRENE ERAPBREZZEEESD
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B3 ZLS6-11 MZLS-128k S A B HM AR E R W

. ZRZLS6-11 FIZLS-128k; M FIS HBRFE%1, 5
EREHHV FERARREKIMAS 25 B FF#1T
T BT, 5 HIN BB, S HA K RU%#
AR B4 , B F W HIN B & #k . XS5 RMNFH
HV B HTN &/ SEO % 88 SE B 75 0 I FE ik 2 2 9
PR R SIZE A —B,

ZLS6-11 M ZLS-12 #4545 5 HTN BB, B

SHTIN ##E bk, {HZLS6-11 FZLS-12 (k58 %
BMHINEEKMMSLEBRFINER SN
13.4% ~20.7% M 10.3% ~ 16.1% , B $& 5 HTNV
Z10.Z5 A9 FEZ R FR B, A&, EM S &
2 B 13.4% ~ 13.8%H110.3% ~ 10.9%, 5H
FRARAERR 76-118 Z 57 4 15.9% ~ 16.0% 1 13.1% , 4]
IR FEERFEI LR RN HY B R ERE,
ZLS6-11 FZLS-12 kAT BE A HTNV FIFERR I 5
HV X KT Rz, B 319
R B Y E T B KR ZLS6-11 F0
ZLS-12¥5r s B BRI R, 2 M A 2 R o R RO
7R Rl — i X AR I R R — E R Y, 747
HV 35 BE 89 Rt AR AR 6 4033k B BLR B R . 1 13 3K
E B, T H 2 B 709 0 BRI B, 2B B AR IR
BRAMAKMX HITHFRS NEERB Y, BA W
BRI REN R K3 1E R,
ARSI A ZI0 BRI R AL RES B
HV, 2 B HFRS ¥ B 40 L KBS B 8K, Z10 3
BAEHEHINRAH ERFE", MAHRL
ZLS6-11 MZLS-12 ##k, HM S F B & EHF5)
5Z10 %M RIS RIL, B HELANEERER
W43 151K 13.4%F110.3% ~ 10.5%, HHIERTTEHT
A FAREZRE KK HTN ER# /) HFRS B R
FEVR L, FrTE G BUR R YETATRO AT RE , B LAY 2451 &
REPER, PR Y,

% X W

{1] Elliott LH, Schmaljohn CS, Collet MS. Bunyaviridac genome
structure and gene expression. Curr Top Microbiol Immunol,
1991,169:91-141.

[2] Khaiboullina SF, Morzunov SP, St Jeor SC. Hantaviruses:
molecular biology, evolution and pathogenesis.Curr Mol Med,
2005,5:773-790.

(3] IR, 2801, B eHs, AT R AR E SRR E P 4L
FE R #2002, 16(4) - 55-57.

[4] Plyusnin A, Morzunov SP.Virus evolution and genetic diversity of
hantaviruses and their rodent hosts.Curr Top Microbiol Immunol,
2001,256:47-75.

[5] B, SkkiR, ML .4 I HIUERERETBRHES
TERIRIT PAEMATR S K, 2005,26(8) : 578-582.

[6] B3 AR, RAWE, F AR ENHEE KR ZIORESS
FEIRPERIBESE. PAERATATEA4K,2001,22(5) 1400,

[7) BB % Gk, XK, 5. DU E 210 k& X HFEFI T
RO TR AN O B4 4, 2001,15(2)  112-115.

(Wz#% B 3 :2008-06-13)
(X : F )



