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EE] BN THEMILE RIS RS s 0 R R EIUERFE (HY)FR LR BT E
EAFER, 5% 2000—2003 4F 2009—2011 KL BRI IX FM LH X B/ B RIX
KRS ROAR Bl X RS IR BN HEA T4 26 S 58 UM B PR 8 S B S ek K i L. HLIE
FATEAOREAR , R 3 RT-PCR B iL T #4y S B RS M RE R A RFETRR R,
LE 2000—2003 MG 230 437 B, HV FS AT BUITIR A< 24 4 R BB B HR 5.49%
2009—2011 4EREIRMEHT A 314 173 B HV PUS A BUIT AR A 740 R BB F EH 4.05%. BER
F M A B, 22 PR AC RS R B (HTNV) L DURAR 2 (SEOV) R 5751 1 38 &5
SEBHEBIHAF, 17813 RIBER,. 4 RELER) Bititrd Py g SEOVERG S EN A B
(nt 588 ~ 1147) , A BB FE3I T RM 2 MHARKNER, 5 L BLE RE) BMbr4 T3 318 i
HINVERA S EE A B (nt 615~ 1141 B FE TR AFHNTR. &k RUMXHRY
B HV 3 SEOV AT HTNV, 3 & BB LM L&Y, SEOV 7] g 3 " R FRER I Bl
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[Abstract] Objective To investigate the infection and genotype of hantaviruses in rodents
from Wuhan area, Hubei province. Methods Rodents were trapped in fields and residential areas of
Xinzhou and Jiangxia districts of Wuhan in autumn and winter seasons, from 2000 to 2003 and from
2009 to 2011. Trapped rodents were identified, and hantavirus antigens were detected in the lung
tissues with indirect immunofluorescence assay (IFA). Partial S segment sequences were amplified
with RT-PCR in hantavirus antigen positive samples and then sequenced. Phylogenetic tree was
constructed to analyze the genetic characteristics of hantaviruses. Results From 2000 to 2003, 437
rodents were trapped , with 24 (5.49%) lung tissues showed hantavirus antigen positive. From 2009 to
2011, 173 rodents were trapped and 7 (4.05% ) were hantavirus antigen positive. Rattus norvegicus
were the dominant species of rodents. Partial S segment sequences were amplified from 22 samples
with Hantaan and Seoul viruses specific primers and sequenced. Partial S segments of Seoul viruses
(nucteotide 588-1147) were amplified from 17 rodents (13 R. norvegicus and 4 Apodemus agrarius).
Seven of these sequences belonged to 3 genetic lineage . while two novel genetic lineages were formed
by 9 and 1 sequences, respectively. Partial S segments of Hantaan viruses (nucleotide 615-1141) were
amplified from 5 A. agrarius. One of these sequences belonged to 7 genetic lineages, and 4 sequences
formed one novel genetic subtype. Conclusion Hantaan and Seoul viruses co-circulated in Wuhan
area. Hubei province. Novel genetic lineages were identified in this study and Seoul virus might have
caused spillover infection in A. agrarius.
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PUEHE(HV) TER MG LAY AR R
War, B AT BES) R B 45 B 1E H P (HFRS)
MR B SE & HE (HPS) . HEHREFIANE KB
HV Z/DFE7E 204U b i 7 A/ 2L 4 A |, & 2
75 15— E /D B LR AR R W 2B R B )
M%, HTER Es YRR TE KRR,
HV R HE E30R R EM SR AR, &
RREESHE EUE R E LAY, RE AR
HHV A A (HTNV) IR A (SEOV) . K5 i
(DBSV) . 4t ¥ i & (HOKV) . £ Hr il 1k #f $£ 72 &Y
(VLAV) . M B % &k #1 52 & (KHAV) R it 1L &
(YUIV)PZ%, T HV SEEHPEMRXR,
%Y R BB R HRYE R TR X RATWREE
BRI B FRATIRE . R XE#ILE HFRSH &
BEHRZ—, BRHVHEEE SRR, AR HFR
£ 2000 — 2003 4E 5 2009 —2011 £+ i #1 X 18 £ 3h
Yy HV BRI THRHE R 2 H FF3#4T T 9o

MEE7 %

1. bR R 48 £ 2000 — 2003 4E . 2009 — 2011 £E B
KB R DU X T X VL H X HFRS W4T AU
B E I R E R KRR, il R B
BEMREZIREEMECE  CEMHIRER
ftivras , i B TR A P RFER,

2. FREEHLERE I % BUiAR AR 0K R YD B Je L AE]
BB ue ek (IFARIY . RPLHV Hilk ALK
BH &, EMNREZFEHIEN A X H Sigma 2
8l BT MBI 2 AR T 8
SEEF B,

3. 3|1t KX E . R P% GenBank f HV &
B 5, it 3 %F HTINV.SEOV # F 1 S A Bt 5l
¥ . HTNV B| % : HTN-S558F/HTN-S830R, HTN-
S774F/S1007R F1 S927F/S1168R, SEOV 3|4 : SEO-
S567F/SEO-S870R, SEO-S802F/S1007R 1 S927F/
S1168R(F 1),

4 FRERNARBERERRSME RN
(RT-PCR) : I RNAprep Tissue Kit(Qiagen) #
RNA, BIBi#LE|%¥#M MMLV K % % B (Promega)
A1 cDNA, HERF (MY M2 S H B (SEOV:
nt 588 ~ 1147, =) & & 560 bp , HTNV:nt 615 ~
1141, =K EE 527 bp) . BAKY %MK :94 TH
¥ S min, 94 °C 455,55 € 455,72 C 45s,3£30
MBI, BT 72 CLEEM S min, PCR=HIH] 1% B¢
BN R B e kS, FHBE AR (8] YGR 7) & (Qiagen) it 47

%1 HFTRT-PCRAYHTNV FMISEOV S H B4 7 M54

ek JIF4(5'~ 3")
HTN-S558F AAGCATGAAGGCAGAAGAGAT
HTN-S830R TAGTCCCTGTTTGTTGCAGG
HTN-S774F ACTCCCAGATACAGCAGCAGT
SEO-S567F ACATCTGTATGTGTCAATGCC
SEO-S870R CATTCCTGCAAGTGCACCTTG
SEQ-S802F GGGAGTTTATCTGGGAATCC
S1007R ACAAACAAGCATGTTGGTGG
S927F GATTGAAGATATTGAGTCACC
S1168R GTTGTATCCCCATTGATTGTG

giifk, A ABI 3730 B il F{ UM

5. RS K4 04T - B BioEdit 844 T R A FE 3
HeFE R R MR 404, B PAUP* 4.0 SR IF T R SR
HEOH, UBRKUREMLMEZRGRER, X
X #r#% F 1000 1K & & bootstrap 741, T HE
BT HV F51k B F GenBank(% 2),

& =R

1. HV Hi R ] : 2000 — 2003 4 75 3% I3 s X H
W T E S SR R X K BN 3 R MG 1 2 B 4 437
H,oHFEHFEK282 H(6453%), HHK 31 H
(7.09%) , B4k i Ml 104 R (23.80% ) , /MK B 20 H
(4.58%) . FHIFA Bk 437 4y BUbR A , 364
24y Bt AR HV PUREREME, P 15 B AR, 9
4y h BRI R TR IR N 5.49% ., HoAth BRAR A9 BR
FidRA AR E HV L, 2009—2011 FFEEL
B HERR REFIMERu s 173 B, KPR
BL125 H(72.25%) , B2 i B 48 H(27.74% ) . TFA
PR B bR S , 7 4 0 HV TR R, H 4 6y A&
KR, 310 B R, RERHE R 4.05%(K3).

2. RT-PCR: 2000 — 2003 4E $1 2009 — 2011 4 31
# HV 3 5 BH 4 69 45 2 5, 22 4y b5 4 B HTNV,
SEOV RIS F 5 | i Th Y 1384 S 3 B B, AT
FFE. Eh17RB(13 ABRKR,4 RBEHRR)
U7 A 3 3188 4 SEOV #4r S B (K B B (nt 588 ~
1147),5 S B 15 B BUAAR A 3™ 3 1 HTNV 843
SE: KN KBt (nt 615~ 1141),

3. B k4 FENIR 1% 2 47 . i SEOV fl
HINV# S HBEHFRIFIIMBNRELEN
(FE1.2), ®1 8K, 17T SEOVER3I M%7
BRIEE CRIE T 2000—2003 FEVTH 7 HBER) S
Z37.ZT10.BjHDOI1 1 JUNS-14 %55 # 2 7E W — &
33X 7 BRAE BE 2 a6 R URPE R 99.2% A | SREE
Bk Z37 B B Btk 97.1% ~97.4% ., D9 ¥k #
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%2 HTEZREEMTREFRICER
5 o aE Rk mE kFMX  SEHERB
SEQOV JUNS-14 BERE mEULE  DQ27791
BjHDO1 BER FEIEE AY627049
ZT10 AAHB  HEBTT AY766368
737 B\ER FEHIT  AF137082
IR461 TREFRE xH AF329388
SR-11 B/WHER H& M34881
Tchoupitoulas #8% K, £H AF329389
80-39 HER -] NC_005236
Hb8610 wWER PENNTE  AF288643
K24-v2 BER FEHIT  AF288655
R22 BER hEFR  AF488707
L99 FER HEIFE  AF288299
zJs WHER P FJ753400
Gou3 BER PEUTL  AF184988
HINV  Al6 BAKE  EBKA  AF288646
CGRail KEH HEGMH  EU3638I2
TJI6 R PEXE  AY839871
Q32 BREE  HEHEMN  AB027097
SN7 Fad: BEN)|] AF288657
84FLi A hiRBRTE  AYO017064
KY TREAXR PHZE  GUI40098
Z10 A fEHTIL AF184987
Z5 - FEUL  EF103195
Hu A Ptk AB027111
A9 MR, PEILE  AF329390
CGRn53 BWARR FEREMN  EF990907
CGAa4MP9 BLWR  HEM  EFI091S
CGAadP15  BAWHE  PEHM  EF90914
CGAalOll  HLHR  SHEHEMN  EF990913
Baol4 Boms  hEBRIT AB127998
CJAp93 KR hEEHK  EF208929
Maaji-2 - 73] AF321095
$85-46 L 1] shEP)Il AF288659
76-118 BRBE #EHE M14626
LRI B PEBTE AF288294
SC-3 AMER  HE AY 675351
SC-1 KHER AY675349
H5 A hEBET AB127996
JilinAPO6 XHKER  PES EFi21324
AHO09 R PRLM  AF285264
NC167 & HEEE AB027523
SNV NM-HI10 B xH NC_005216
£3 KRB XFFEFEEeEHE Rk PR
AUV BEERH
2000 —2003 £E 20092011 5
B m%& sismlE PR M#E  HIEMKE  PCR
= ¢ (%) B A (%) M
BER 282  15(5.32) 1t 125  4(3.20) 2
1 31 0 0 0 0 0
RAKE 104 9%(8.65) 8 48  3(6.25) 1
MR 20 0 0 0 o 0
&it 437  24(549) 19 173 7(4.05) 3
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B2 HINV 34+ S B BFF(nt 615~ 1141)
HWEERREW

(2000 —2003 FEH M 3 HE R B4 RBLE R ;
20092011 ELH 2 R\ RBOER—F WX, 5
237 8RB N 96.9% ., O | %5 F JiangxiaRn3s
(2000—2003 4ET B & K B ) B R — NI 5 32,
5237 9ERH%EHR 97.3%.
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7 (2000—2003 FFF7 1 3 R B IE R, 2009—2011 4F
LR 1 RBRAHEF)ER— 23X, 58195
Bk Hu B9 B IR 0 84.9% ~ 87.2% , 5 Bt M 4 B Bk
Q32 B9 IR 4 B 5 (87.4% ~88.5% ) , 58 & &
76-118 HI R} IRME K 84.2% ~ 86.2%.

i it

B3T3 i X R I H X HFRS &R 0 3 8 8
MILEX FHXEEER, B RBARER
BLOHVIEEENB KRB MBELMH ., 2000—2003 4F
W51k EhH HV $4#5 3 5.49%,2009—2011 SE 5 R
FEH 4.05%, XFi% b DX W15 3 4 HV BE17 3 R 43 &Y
R RGE K547, K B 22 443 RT-PCR FAtE M bn A h,
17 4 3 SEOV, 5 /3 2 HTNV, %# % 47H HV X
SEOVAE, SEOV X ERBRREW, I EER
HFRS, A BFRAEREOEERT FTHINV, )L
FHVRTRFEMREH, RELFEEhX {2
EASEOV A EU", X#ERBEERERSELHEN
hntR, B8 K BIEH &) SEOV AT H B#i Y K
¥, ABITERL M BAY BU AR 4 S 1 84 2] SEOV
IR S A BY 2N, $2 75 SEOV “38 " R iy BB 48 1
Bl. HVAMXHRKE iRt 8 — 8RS
FEH—-Fth SIS R, BREGRE
EXHETEIIN MBREBREFETERXBAERTF
BFSh, LR R U AR, vTRE LT 1WA
FATEUE R Y,

RERENTERERH, R X K SEOVET
3NEHTR, AL Z37 %A FRAOE 3 R 24
AR, RIEC KRR CHER,SEOV 3T Z 5
BFRENRI S AL LR LR TR #F
LSS, ZMFAER, PR OFEEEITR
#4375 ; SEOV 2% 2 X W R & B R SEOV 7E
BT X B Bem i % BREE

SCHRHE B9 1L 4 HFRS B & h &M P HTNV
ETMEOWA, ABHITLERG 5 504 b ik ke il 3
PA76-118 Bk HIL KA HTNV 5 7 F A 4h , 35 4 10 2]
—ANHFREN TR, TR S5 A =N Q32
375 B R [R) UR P B 7% (87.4% ~ 88.5% ) . H Bif7F HFRS
BB P SRR I B T R HTNV, B 4 15
H—HHF ., 2009 —2011 4 A & 45 R 5 2000 —
2003 SEAHLL, FFR R AL R RS,

U4 3k 3R W HFRS $Z X R i8R, 2 X 84
R R A BT EL, SEOVER R Ko AR
A RT-PCR . BN FRMAZERESTOTE NS

T AW 26 f R SE T 300 H X w1 sh i 4 6
HV LASEOV b X, 3 HF7EFHT# SEOV M HTNV &
3101 7i1 18
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