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[ Abstract] Objective To evaluate the application value of PCR-sequencing in clinical detection of hantavirus in
rodents. Methods Based on 7 subtypes and 24 strains of representative hantavirus strains downloaded from Genbank, the
virus S gene fragments were used for primer design and neighbor joining method was applied for phylogenetic analysis.
Thereafter, we identified hantavirus strains isolated from wild rodents in recent years in Zhejiang Province by this method.
Results  The 24 analyzed strains were divided into 5 regions in the phylogenetic tree. Four of them with topology structure
were more stable. Eleven strains of the virus were amplified by PCR and sequenced, and the results showed that the prim-
ers were with high sensitivity and specificity. Three HTN strains and 1 strain of serotype SEO were distinguished from 9
strains of unknown strains isolated in Zhejiang Province. We also found that 5 strains of hantavirus belonging to two un-
known serotypes. Discussion Our results suggest that the PCR-sequencing method proposed in this study can be used for
clinical detection of hantavirus.
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Tab.1 The information of 24 representative hantavirus strains
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RNA 2 BUK 77 & RNeasy Mini Kit 1 [ 36 [#
Qiagen AT 5 va R K | T4 & B2 M-MLV 3% 4% 5%
fitt \DNA Taq B .G W5E 0 ( PCR) AR | B
JR M e i 2l Ak 3R] & 2 okn DNA 24k iR57) & A
H A TaKaRa M1 ES AW, 5196 Ml BigAE TR
YTRAFSEN, HV HIESOCHUE M HY A5
GV CHTARIS F W VTAS B 25 G AE S 1 P S S0
PRft,
1.2 S ABUEREHk

24 tk HV fRERMEFH T2 H Genbank 4 4,
FOFE 7 Fhfi i W, PEANME B LR 10T

1M ¥ 7 BEPR s B HLIX HEEFHES =
Serotypes Strains Host Isolated area GenBank 1D
HTN 76 118 Aa R R [ South Korea M14626
Al6 Aa BRI " China AF288646
C12 Aa BRI, *F [ China D25533
NC167 Ne #15R H1[H China AB027523
710 Hu A " China AF184987
SEO Gou3 Rr 25, H1[E China AF184988
K24-V2 Rn # K R H [ China AF288655
199 Rl ¥ E R #1 [ China AF488708
R22 Rn #5K R "1 China AF488707
SR11 Rn KK H AR Japan M34881
DOB 160V Aa BRI R Z VP JE T Estonia AJ009773
Dobrava Af B R, i CJE . Slovenia 141916
PUU Cg-13891 Hu A 5 E France 22423
Cg-Erft Cg BRI B ii[# Germany AJ238779
K27 Cg BRINEETS B % 7 Russia 108804
Vranica Cg MR TS B 1t ] Germany U14137
AND AHI ol KB/ R AR ZE Argentina AF324902
(9717869 0l KRR/ FF Chill NC_003466
0rR2819 Of 4> B /N R F[FRAE Argentina AF482714
BAY Bayou Hu A FE USA 136929
SNV NMH10 Hu A %[H USA 125784
NMR11 Pm 2 H USA 137904
CC74 Pm JE R, FH USA 133816
CcCl107 Pm JE FE USA 133683

Note: Aa: Apodemus agraius, Nc: Niviventer confucianus, Hu; Human, Rr: Rattus rattus, Rn: Rattus norvegicus, Rl: Rattus losea, Af; Apodemus flavi-

collis, Cg: Clethrionomys glareolus, Ol: Oligoryzomys longicaudatus, Of: Oligoryzomys flavescens, Pm: Peromyscus maniculatus.
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IR 547 Jo R U7 10 =30 R88 N1 N2 N3 DL K 1 ¥k 473 471 .97 3% 4 NIls ARAS I BAPEREAS ) DNA 7E K
DU FEFRMERE N4 (UR, SEO IMLIHR) A1 bk HV  BIMEXTIR, FrA N EE DNA REAS R il i 27 B 2 15 B
FRUfERE T8 (76 — 118, HTN IMiEHY) ., LR SCInErk MWL BE G 10 A f sc i = $a it dbk
o N4 R T8 Jhy BHPE X B [FIEE R T 440 i FETEILER 2,
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Tab.2 Identification and sources of hantavirus used for the phylogenetic analysis in the present study

e B
RS ﬁﬁxj‘ﬁh i Monoclonal s Hi X Ay
. Direct fluorescent . .
Strains antibody reaction antibody reaction Host Area Year
HTN SEO
Jiti 440 AR B i
Lung 440 N ND ND Apodemus agrarius Longyou 2010
it 473 HREE R Je s
Lung 473 N ND ND Apodemus agrarius Longquan 2010
471 - ND ND AR . EETT: 2010
Apodemus agrarius Qingyuan
97 — ND ND AREIE R . K £ Tiantai 2010
Apodemus agrarius
K77 -2 LRI B PN
Tian 77 -2 * ND ND Apodemus agrarius Tiantai 2010
7 10 - 31 LRI R, .-
You 10 -31 * ND ND Apodemus agrarius Je i Longyou 2010
IR 547 PRLR I B . ‘
Quan 547 * ND ND Apodemus agrarius JE SR Longquan 2010
T PR .
Longyou * ND ND Apodemus agrarius JE5R Longquan 2010
W 10 =30 HREE R JeiF
You 10 -30 * ND ND Apodemus agrarius Longyou 2010
R88 + ND ND AR . Hifl: 2007
Apodemus agrarius Qingyuan
T8 (76 - 118, N . _ FRLIE B i ] 1976
HTN) Apodemus agrarius South Korea
N1 + ND ND BB . Ef@ 2001
Rattus norvegicus Jiande
N2 + ND ND RERS . . ﬁ 2004
Rattus norvegicus Tiantai
N3 + ND ND Zﬁbﬁﬂﬁ %@ 2004
Microtus fortis Tiantai
N4 (UR,SEO) * N * Rattus norvegicus South Korea 1980
UL - " FORPIEER,  + " TR PSSR ND” FOR R kA
Note: “—"means a negative result;“ + ” means a positive result; “ND” means sample not detected.
1.3 5l4i&it Wmr
S By SIS C M HV MR 1.4.1 $#HEURFES RNA
G AR E QAT i R AR TR R A, HRAE Qiagen 1Y RNA $2 B & U I F4RAE
5197 50 F i 519 : ATTAGCCCWGTCATGAGT-  1.4.2 k¢
GT, #5319 : CTTIGACTCYTTTGKYTCCA , § 3 DAPRHCAY RNA DM AT S i 5, B sk
Y FE 201 bp, Z M B RNA (29 500 ng) 1 pL, Random primers
1.4 RT-PCR ¥ (25 pmol/L)1 uL,DEPC 7K 4 wL;70°C #1510 min,

RIS Py %F b3 9% 3 Ak 2547 RT-PCR ¥ 8%, BB VKA 2 min; FFIIA .5 x MMLV buffer 2 pL,
PCR P 1 T e I 5 6 5 1 WL SCik'® . BR 2B 38 dNTP mix (10 mmol/L) 0.5 wL, RNase inhibitor (40
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Fig.1 Genotyping results of S segments of 24 representative strains of hantavirus
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U/pL)0.25 ulL, RTase MMLV (200 U/pL)0.5 L,
DEPC 7K 0.75 pL; BRF R 10 wL, KON AF R
30°C 44 10 min,42°C 1 h,70°C 15 min, JZ 4%
Jo U E Tk ER ), - 20°CRAE R T (VL EARA
BRVEITEVK L EAT) |, 3RF5 cDNA
1.4.3 PCR 444

DU HE SEARAS ) cDNA B, 1 bk 53T
(5190847 PCR 3748 I B AR R0 B 0. 5 L, 10
x PCR buffer (¥ Mg** )2 L, MgCl, (& E 2.5
mmol/L)2 wL, dNTP ( 2V B 75 wmol/L)0. 15 plL,
Taq (0. 75 U)0. 15 wL, 12 519 (LA E 0. 25
pumol/L) 45 0. 5 wL,DEPC /K#MEE 20 pL KR, X
NEEAE R 94°C WiAEME 5 min J5,94°C A8 30 s,
52°C 1Bk 30 s,72°C ZEA#1 30 s, ¥4 30 MEFR, PCR
PR KRR CH 8RB

bp M

2000
1000
750
500
250

100

M DNA Marker D12000, 1~ 4 433 A fiii 440 Jifi 473 471 .97
XS B4 ,5.7 ~ 11 T8 N1 ~ 4 225 K 77 -2 7 10 -
31 2% 547 Je St 3 10 -30 \R88 T8 K N1 -4 ffy PCR /=4,

B2 AAEEHEAN PCR 74 LKA
Note ; Lane M represents DNA marker; Lanes 1-4 represent lung 440,
lung 473, 471 and 97; Lanes 5, 7—11 and T8, N1-4 represent the
positive products from Tian 77-2, You 10-31, Quan 547, Longyou,
You 10-30, R88, T8 and N1-4, respectively.

Fig.2 Electrophoresis map of PCR products from virus

samples isolated from wild rodents in Zhejiang Province
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Fig.3 Genotyping results of S segments of 24 representative strains and 11 wild-isolated strains of hantavirus
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