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[(HE] Bt HETEARERRSHELE Amur BIUBRBERES FEWERE. HZE M
FIRT-PCREES W AMIE S AL P IUERE MERA BN SERSK BRNABRZUEHBTR
F#31J5 ,Fl DNASTAR ¥ (4 TR BEHHK M MEALERET . &% NARLERKRERMEE
JilinAPO6 = 454 1% i 4 BE383 bp(M ) #1696 bp(S HE ) K/ B # DNA KB, HSEE 4
K 1696 MEEFRAR, TEOFREREN 37T NBEFRE 1323 AEER, £ 1287 MEHER, B
429 MEERNED, JilinAP06 SEFE S BT8 .Lu A BEHRE, 5 HS #kRAREKRZ, 5 AP63.
AP61 F1 AP1371 R JE#:491.0% ~91.7% , 576- 18R B H H81.0%, S&2FNEEESHEER
R 31 5 FOAL DU 2 B 5] B B R  JilinAPO6 5 AP1371 FIIRHEB 5 (98.4% ), 5 AP61 ¥ 1
#98.1% ,5 AP63 1 Liu,B78 1 H5 B[R I H97.2% ~97.9% ,576-118 FEHEN 95.1% . RS
RE PR JilinAPO6 5 Amur KPUBRHHE— M ML F L. MERF BFEBREL
BARAREAVARESET SEHRKBANGRE K, #% FEAKERTE Amur X%
B, RRERBIEN Amur BFREMNAREEIAR Amu BRERPWEERRE.
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[Abstract] Objective To confirm the existence of Amur-like viruses in Apodemus peninsulae in
China, and to understand the molecular characteristics of these viruses. Methods Total RNA was extracted
from lungs of A. peninsulae captured in Jilin of Northeast China with‘Trizol‘E reagent. Complete S and
partial M segments of Amut virus were amplified and sequenced. Phylogenetic analyses on multiple
nucleotide sequences were performed with the Clustal method and DNASTAR software. Results 383 bp
¢DNA of M segment and 1696 bp of S segment of Amur like virus were recovered from lung tissue of
A. peninsulae , named JilinAP06. The full-length of its S gene comprised of 1696 nucleotides with ORF
including 1287 nucleotides and encoding a protein which comprised 429 amino acids. The phylogenetic
analysis of this sample with other hantaviruses revealed that the complete S and partial M segment sequence
of JilinAP06 both were closely related to those Amur viruses such as AP63, AP61, AP1371 and AP1168
found in A. peninsulae from Far East region of Russia and B78 strain, Liu strain and HS strain, which
were all from Chinese patients. The complete S and partial M segment sequence of JilinAP06 had only
81.0% identities with the nucleotide sequences of HV prototype 76-118 strain. Conclusion Amur-like
viruses did exist in A. peninsulae from Northeasern China while A. peninsulae might be the natural
reservoir of Amur-like viruses in China and was the important infectious source to HFRS patients which
were caused by Amur-like viruses.
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(M) MS)ZENFBAB, A RERENRAE,
BEMEA(GL.G))MBEKZEEB (NP), KL
k3 B (L AE 52 I ¥ & (Hantaan virus, HTNV) F1IX
3% % (Seoul virus, SEOV ) 3% 3 4% # B W 17" , 2003
FEREALEFRFTRAL SREDEREY
T, FR, R0 R R R E &R %% HFRS
PR, BERE FENERY HFRS KX, B
HAREM R ERE — ST, R T RAE
AN, KR B b HFRS B X B E B E K&K
EF . RERICH X MRS BT R X 50 s B
T 7 3¢ 45 b [X Ekﬂgﬁaﬂﬁﬁ,ﬂﬂ Khabarovsk
RN Toppgrafov % % . Vladivostok % #°’ . Amur
R %, L X KA RUP AR Ik —FR I
HEFERHNY ., BRRERE 20 L 80 £, 8
MAKER ST ED TNEKE, HIELHNRA
HFRS MR Z—", EK B, B E KA E B
PRIAKBEFINERE/N BEEEIMNSEREE
Ro B, NF AR X K ARG R 4 B B T 28 B A X
KK Cliling3 Bak™ , SR E BRI RSP Wi
7R b X B 4% 4 B JR — 22 3 Bk (Baol4 . Jiangl3) [R] IR
B HAh B R R R E HE R KA E R
EEREATERBEROVERZT(ESL N Amur
®E)Y AR SRE— LB KX HFRS B P4
B F N H5.B78 M H3 AR E MR BE#
HRIRE—-ERLAXREBEMBERENDOERKE
ERFAERRARENRE ERERXREHT L
—HU— AR Amur BVGERFEH R HINV §
— AR MIAEZ  BTRAKERE
RERIEAXWEERM, HEBIBEX RN
HFRS MR #18 F , T B X AR I8 B X 8t 28 4 76
IR R A B WK R I BR PR R e
BEWARARY . 2% F ik B K 8 BUE R
RBL, B LA B3R B K AR S BRI 1 U 9 3 R )
MZRAEZHEE, AKEPEERAMBRE M KX
P — B BUE R R, 20 Amur 5% .Soochong WHH
ATRBFETE . U, A% T 50 o 4% it <6 B 8% R B i
AHBEFHRENEBX , RERKE R, FiTHE
BEWH Amur RPUHRE, FELEM £ LT
HYERIE, B ERREWT .
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1. Bk AR R4 T 2005 4E 5 A 1 2006 4E
SAEMBRIPFTEANREEKEEE W, R

FA e B0k (MR BUR MO 8 38 KA IE B, 3k 3 3L 35
BT ARRTERN, B AAREET RNA #
FRPEERREYEEMEARAFKREE
B,

2.RNA $#£B: % A Trizol® & # (Invitrogen 2%
A]) M 4H 4 40 i o SR B 40 S RNA, BB TR
HORAN BLE B AT o

3. RT-PCR: i i HV B R 59 P14 &
AMV i %% 3% B§ (Promega A 5] ) # 1T 5 R & B
DNA ¥ —#., HY M EFBHFBEEKX PCRY
W5 MSE 9], BE—RIRE HV EFRY 15
¥ HTV-MFO $1 HTV-MRO, §i 5, PCR ¥ # {8 F
HTNV #3534 (HMR Fl HMF), ¥ % & {4} : 94T
4 min,94C 20 5,53 305,70 305,38 MEH G
TRCEMS5mine M EE B M H B E 1958~
2340 bp, H KB X383 bp, SEELKY HFIYS
# Lokugamage %', 155 2 ¥ 19 K. 94C 305,
55C 30 s,68C 2 min,35 ™MEXR, B BEKE R
1696 bp,

4.PCR =¥ SLlE I % 5 F 51 U & ./ PCR
=Y aifL, SR )5 B Promega 2 B YT &
7if& T pGEM-T Easy {4, /I T4DAN % % & 7£
16C ERGHMALB DHS« HERE B, Bl AR #H1T
MELE ELBEARLBERE, EREES
“ifb s, B T7 #0 SP6 i@ 51 914 3 W\ %5 3 i3t 47 %
FiME, MEHLR="HEEEDEFRAAE
ABIPRISM™3730 ll B {17 o

SENAMMRERE N KBFIIEH
BLAST #/45 GenBank H & 1 /¥ 3 # 17 % % [F] I
PFEHER, ARG A o 4K 358 [ U4 R K S TRt 2 4 A
78 ERE B R ALK FF, A BLAST B fF
5 GenBank EH F 5] (% 1) T BN, B
DNASTAR " HWERZEREWM, ST B EH
Clustal ¥,

& R

1. 454 R4 RT-PCR 1 ; 3£ 38 3K KA IE R,
63 R, M EF I By # JilinAPO6 1 JilinAP10
AR R, T EFBRRNETENEN B
383 bp K/MEMF, KR EFFAE, SEEEZKY
X JilinAPO6 FHYE, 33 311696 bpY B 49 A B, B
RIRA N A,
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- GenBank ¥ it 77 &5 R
S B M KB

JilinAP06 EF121324 DQ914791  HEFHK
B78 AB127997 AB127994  HEIUK
H5 AB127996 AB127993 FEEBREIT
Liu AF288649 AF288648  HEIIK
AP1371 AF427324 AF427331 REPHERBKX
Soochong-3 AY675351 DQ056294  #H
84FLi AY017064 AF366569  HHEPKPE
76-118 M14626 Y00386 [
737 NC006434 NC006436 S EHFIL
Gou3 AF184988 AB027521  HEUL
Dobrava AJ410619 133685 FgiR
AP61 AB071183 - BT WHE AR X
AP63 AB071184 - BRF WA X
Maaiji-1 AF321094 - &
SN7 AF288657 - o )
E142 AF288644 - HEEHE
TII16 AY839871 - fEX R
Q32 AB027097 - R E M
A9 AF329390 - i E T3
Z10 AF184987 - o [ #7 IT
AH09 AF285264 - P EZH
Thailand AM397664 - #E
AP111 - AF143942 BRI FEKRBKX
CRF110 - AF054973 I WERBKX
Lee - D00377 HE
Baol4 - AB127995  FEEBEIL
CJilin93 - AY748307 PEFHK
R22 - AF035834  FEWE
PUU - AB010731 @BEFEFRBEX
SNV - 1.25783 £H

K2 X PR BEE 4 B8 B 383 1 1696
B 5, I [ GenBank # 17 T H M. JilinAPO6 M
HEATHRBEERFEFUEAEEXBEMN B8 [
FHERE (97.2%), AKX, 5ERETFRELERE
H5 R WHRE AEH Lio BREIEE #95.2% , SRF
oK AR B JE B9 Amur 25 & AP63. AP111 #i
AP1168 VA KB T 45 % WA CRF110 kR 354
N% LR, S5HEKMERIEH Soochong-3 5% # Al
T H85.4% , T 5 K IR T 3 AR E KAGE R 4 5
¥ CJilin93 [l ¥8 # 4 80.8% , 5 HTNV JH & #
76-118[F W ¥ % 80.3% . JilinAPO6 S HE 2K Hh
1696 ™ HE BR 48 iYL, 52 ¥ W0 FF 7 B B2 HE M 37 fA%
H]ME 1323 UEHR, L 1287 MEER, #5 429
AMEEMKWEH. 5 GenBank FFEFIHITHA L
BERBR:JilinAP06 SEF K 5XRBFILASE
BX B EK B78. Liu kAR B (97.1%), 5%
BFRAETLAZERXBENKR HS A EHEKRZ
(96.0%) , 5B FHRT H KM R Amur 2955
# AP63.AP61 1 AP1371 MEHRIL.0% LR, 5

IR T8 B AR AR R IR B Soochong-3 9% 7 [A] 18
H}87.7%, 5 HINV JE & # 76-118 [/l IR t£ A
81.0%, B S FREMEHMRFIESHWEAERT
5 55 oA B DUE R B F 5 H AR B ¢ JilinAPO6 5
BREPHARAERBEN API371 RIEHE B H
(98.4%), SR\ TR I ¥ AP61 [F] I ¥ A
98.1% ,5 AP63 F1# H £ & #k Liu.B78 .H5 R
$97.2% ~97.9% ,5 HTNV JR B #76-118 7 i #
H95.1% o

3.RERES A HET M ERIS B
TRFFIMS 2EFNGHFRTFIIRERIHEERT
FIMBERAERAWMBE1~3. A 1 7 K.
JilinAPO6 5% Hiik K #h X B Amur RIFF MK
EHEESBEHRER— 2 BEAMNBERHML R,
BEZS X S®HERIER 4B 2 K Soochong-3 i
FREXREIR, 5HM HTNV B&4 T RHFH%
FAREEST, & 2 K. JilinAPO6 SRE & &
S RRT HO R X Amur 2855 B4R — 1
DEMIM KRB IR, BEXTXESHEEK
Soochong-3 IRERL X REIL, 5HM HINV K&
MEBRFERMREERZT, B 3 7 R:
JilinAPO6 5RF HiZ R X B Amur K58 R E
BE 0B 8 E K Soochong-3 W B M B — 1~ 4 X
X KM M Z R, 5HAM HTNV &4 AR

B REE MR, osto
LiuSEQ
B78SEQ
JilinAP06.SEQ
AP111.8EQ
AP1371.8EQ
CRF1108EQ

SooChong-3.8EQ
76-118.5EQ
Lee.SEQ
Bao14.SEQ

r CJilin-93 SEQ
84FLISEQ

R22.5EQ
GOU3.SEQ

DOB.SEQ

SNVSEQ

168 PuuSEQ

4 40 35 30 25 2'0 1'5 1'1'1 ; l]J

H1 ETMERBGHBRFFINBRERER
W

BMEHEBER Lee BIRAE BN HRBFEF L
X, BRIt A& REZE DA 30 N MER/EEA,
HPE LU EBARRE, — &3 HWDOEKE R
RBFERNHBRA" . TW5]& HFRS I HEK %
B E R HTNV,.SEOV.DOBV #l PUUV %L
MOERENEERAMM, BRABEEZNEY
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REP & BT PUUV™  {H % ok W 4] 3R 8. 2001
4, Yashina F¥E B RMNAMERAERRATER
BAKHRBRE, 40 Amur RE KRR
HERE B HEREM HY # B78.Liu . HS FRE
HWARE . RE b X — 3 1 5% 2% T BB IS 4R 1T
B HEREE T ERARBE, AR Amur 2895
BAEHE HY B&EF, BUUEE/ER —FHF R
HV XEF",

Liu.SEQ
JilinAP06.SEQ

AP1371.8EQ
SooCheng virus-3.SEQ
Maaji-1.5EQ

SN7.8EQ

B4FLISEQ

E142.5EQ

76-118.5EQ
AHDS.SEQ

7378EQ
Thailand virus.SEQ

Dobrava.SEQ
T T

342

T T T T d
30 25 20 15 10 § 0

H2 ETS2ERBTRFIIMENRZAERETN

E142PRO
SN7.PRO
84FIi.PRO

76-118.PRO
Maaji-1.PRO
JilinAP0B PRO
AP83.PRO
AP1371.PRO
APB1.PRO
LiuPRO
B78.PRO

H5.PRO
So0Chong-3.FRO
AHD9.PRO

— Z37.PRO
__—l — Gou3PRO
Thailand virus PRO

Dobrava.PRO

o ot w0 8 s 4 2 o
B3 ETS2EAFIEINEERFIIMER
RARAREM

FOAHE B 7E 3R B 3L AR X R B i AR e K A
M ACEIEE R B AT AR, BT LA S R B R
B PURREE., RERE 20 Hae 80 £/, MK
ARG R 4 B B E AR 7, IR IE S K b HFRS MR
Bz—C, B, XANEHRME KAERSEE T
Clilin3 B, HERP M A X BLERER
A22499 BRI R B & , T 5 KA R IEH Amur 2
REERBEAN, HE, AHRKBH JilinAPO6 5
R 10 7R X K AR BOR TR 91 2 Amur 2K 8
FHIRGEEBRE AT MERTYFBETRF
M S eREZFRF I RESHEERTFIHWE
ARG R EW P ERAL T — A XS 94 3K, R R

EH K AIE RAEH Amur 2% 8, MHEEMT SER
FHHFHEERF N, BRI KIAE 233 N EE
AL R AR RIE A Amur BNHEBFEHFEHE G, A
Bk Amur BPUERE R V, KMIGEKE N S, &
271 LR FEBRAL K AKE BRIF A Amur 28 BUHE ¥ 3 45
B A, AFER Amur 8008%E N T, HALE 5K
FH OV, BN 233G.271A h K ARE R E B
Amur £ HV B MEEE R, X E# — 5 i ¥
JilinAP06 2 Amur 287U HIE R . [F] B, M 3 4 4th 38
K& LE, AP RS S BRI 5 KGR S
XEHBHMHBERBEN, AF0HAM B&EM
Amur B X # BR K4, 75, Lokugamage % H)
RWEAESL: RE M — & HFRS B &2 Bk, W
H5.Liu.B78 #1 H8205 /& T Amur BIVUHKE, W H
SRS, X R LA E X 4 i X Amur 26
NHBREARBRLROFE, HABM ML, ER
EREEW PR NA X Amur KR FHIRE, B
HRBEHXERE—EHIEN HINV B — TR K
ER,BEADR2EC LRI . XEABRESHM
HINV BB KN ER  REARBEINERELE
MLF—A BB KM % BN, BT IUE R
BAERNHOIE 255510, AR &5 6 D0 5%
BEEHCEANREBEIY, 5B/ EHWH
Rl TR FTARE —ER XX
KABHEHABE ERRE, ANt ZHUERT
RO A MAF R A SO A&, BT —EE N T
MEF, BRERAFEHRBERCE B2 EE,
{E YR A B N o B BT S A IRGE, W B 7E 3
YEEH, KB LORRE T 23517 80, BT —
ERRHRERLREBENHIEE, ik XAERE
REILTARXLE R, NEEERILRH B X
B HFRS AT EE MR EIE £, TUARRLER
RUBER  AHIERBAIEREEE Amur BHRER
BREE, WRTREREABRPZERERED
BEEARRE,

WA ZFEFENE . ZEHNAZHILAFER
5 #0810 F B A BE Amur 22953 P, B78 #l Liu #
Bk EFILARMK, Ml AR X B R AR
RIS, KA RIFFER SR, TR AT 6B R H
fRE BN Amur RIFFWBERTEE. BT
EH—-SRARERR, AHRCEAFRLRHIN
WX, EARTZXEEHYF HV KRR Z
MREYEFZ A, MZ HATKE HFRS 1 KERS
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BEGIER B HV B ERREDERER, 28
MABBH®ERAR, CEAE N Amur FHH 5 7
UL X R ALEE , R E Amur 28 BUE R 4 A 0T
BN LB 2, AP RIERE X Lokugamage %
B B8 Amur B3N DR B R B L, [
FHANEREELEEH L EXALXREN TR
L HE—SERAMIGRZLREARE N5 R
HAMXHR, W R T REREN S T LB E
Tk 2 o 42 44 R ot 1) B A9 HFRS & 8 ) € E B4t
it T 5 42 ) 4 M AR AEAK 4 o

$ £ X W

[1] B . HiKE 24, % RENAFFERUMERTRH
SHBEE . B ¥R ,2002,18(3) :211-216.

[2] xR, ZEN B, % AP EART SRR E. PEL
I FG R A 8% Z¢ &, 2003,17:55-57.

[3] Lokugamage K, Kariwa H, Hayasaka D,
characterization of Hantaviruses transmitted by the Korean field
mouse ( Apodemus peninsulae ), Far East Russia. Emerg Infect
Dis,2002,8:768-776.

et al. Genetic

[4] Yashina L,Mishin V, Zdanovskaya N, et al. A newly discovered
variant of a Hantavirus in Apodemus peninsulae, Far Eastern
Russia. Emerg Infect Dis,2001,7:912.

(5] R 0R8E, ZFEpheE, % SR A 1F ) A £5 38 B TBY . b
RHEXEMN 2R, 1996:16-17.

[6) FUE PR, ETE,%5. AMBRFPIEFREHNFTBERES
HBEFFINT. P EEN Y F RBE#H &R, 2005,16(2):
103-105.

[7] Lokugamage K,Kariwa H, Lokugamage N, Genetic and antigenic
characterization of the Amur virus associated with hemorrhagic
fever with renal. Virus Res,2004 101:127-134.

[8] ZHWM,FHSNNIK, % AHRERIERTERNEFFMEDY
M AAFE R BFSE . P E A S T A, 1997,13(6) :333-334.

[9] Wang H, Yoshimatsu K, Ebihara H, et al. Genetic diversity of
Hantaviruses isolated in China and characterization of novel
hantaviruses isolated from Niviventer confucianus and Rattus
rattus . Virology ,2000,278:332-345.

[10] Baek L], Kariwa H, Lokugamage K, et al. Soochong virus: an
antigenically and genetically distinct hantavirus isolated from
Apodemus peninsulae in Korea.] Med Virol,2005,78(2) :290-
297.

[11] Khaiboullina SF, Morzunov SP, St Jeor SC. Hantaviruses:
molecular biology, evolution and pathogenesis. Curr Mol Med,
2005,5(8) : 773-790.

(% B 31 :2006-11-08)
(BB KMR)

oL ¥ A IE 52 K v O A IR —

S ¥ & FEA KEH

BILLH, 9% BEKR EFWMIME, F 2006 4 10 A
28 HEIRBMILEERMKL. 6 dETAJLAETH B AR,
B RHEE, 35 AR, KR 38T, {424 hfF
ATREER . ZEBREM 4, BFHE 40T, FEK, &3
EpRiZ. ABREE kR 38C, EZFIA AL K3 cm X 4 cm
KAWEL, B A, REAL, TR B A MK, X3
B FHEDHZR. BEHER : AFBITREMNRDRE. Y
SREELEY,ARE B K33 omx2.0 cm, HEF AR S
Mo WBERE M CKEEA(CRP)30 mg/L, H4AM K
33x10°/L,FE PR IR 80% . BILARKIUX, BH M
L, RHE,KMEER  EEZSHMRHHERL . REER
WEESEERBBER oA YRR EHFBE T, B
ERFR & T E— I ERRERAE(FAR NN EE/REHE
( Bartonella henselae) itk , R FHEE FOCUS & 7=§ IFA &
Wik & (IF1300M F1 IF1300G), 8 M1 35 1gM. 1gG Hi ik,
MEERMEE R B. henselae BIR B 1gG Flk B E H1:256
(1:64% ), IgM STtk BB N 1:64(1:20 0 FHHE) , SR FA
FAdERS RS . MATRFAEIES, BILERPFH, BT 1
MRBINFEREBIG R, BER KE KE JERR &

MAZ B8& KWH

T BA7:300011 K ATZOW BT Bl 0 (BB 2 BINE,
BZR) s o B BB 15 0 L% Jom BB 12 0 BT (KA 4E) s KR T
ILEER(ZRA KFEX)

- 5 I P 1 -
Bl 4 £

s,

GV HEERREYRANNE, BB RERTIENER
EEA#F RELE . LB B L. XREETEERH
PP 38, 18 3 AR 4 O AT 2 S L e PR E IR R 4
AAERRERERIT L AR A A IFASTLEER
IREETE R A HE ., TFA FERE, QURENSERET
EE 100% ", TTRATFRHLE, B8%RE WL RE, I
EEdEEERTMHENFOEEF ERTRUNES
IRBHRBER,REWMESZHE MR EERM T E. By
BRFDREATHBERKAT —ERNEREE(—BH
14-33 d), Bt , 7 A F il 5K s PCR ¥ 48 W B /K & /& DNA
NEEHRENBRER, R TIHRER . Bk, RE
MEZRRUEEFTIAPHET A [FA BRI FER R
B A RHIRELN B LIRS MESFRENRED

$ ® X W
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