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Isolation of Apodemus peninsulae-borne Hantavirus and Comparison
of Molecular Biological Characteristics

Ki-Joon Song', Hyung Seon Yun’, Eun Young Kho', Ki Mo Chung’,
Kwang Sook Park', Yong Ju Lee!, Jin-Won Song' and Luck Ju Baek'*

'Department of Microbiology, College of Medicine, The Institute of Viral Diseases,
*Graduate School, Korea University, Seoul 136-705, Korea

Two distinct hantaviruses have been isolated from Apodemus agrarius in 1976 and Rattus
norvegicus in 1980 in Korea. Since our serosurveys conducted in 1994, a genetically distinct
hantavirus from Apodemus peninsulae has been investigated. To isolate hantavirus from A.
peninsulae captured in Korea, the lung homogenate of seropositive A. peninsulae inoculated Vero
E6 cells. Viral antigen was detected in a progressively higher percentage of cells with subsequent
passage after 80 days postinoculation. The new isolate from seropositive Apodemus peninsulae
was designated Suchong virus after Suchong valley located in northeastern region of South Korea.
Comparing with hantaan virus 76-118 strain, Suchong virus-1, 2, 3 and 4 showed the similarity
of 71.0~91.8% at nucleotide and 90.9~94.8% at amino acid sequences in 231 nucleotides
region of M segment, and the similarity of 75.1~81.0% at nucleotide and 97.5~100% at amino

acid sequences in 237 nucleotides of S segment.
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ANZ3FZ£¥Y (Hemorrhagic fever with renal
syndrome, HFRS)2] ¥ QA 24 o] % [7]9] <3
1976\ A& ¥-2l¥ 3heknulo]s] ~ (Hantaan virus)
+= negative sense RNA nlo]2} ~ 2 A &4 (Large,
Medium, Small)= @ genomeS 7= 1 gl o [13],
THHH oz Fopdleldl (Bunyaviridac)ol] & 3ch
[9,18]. SYE}Hto]H A< (genus Hantavirus) A €] 8}

A4 020000 2€ 23Y, =EAAZA ;20003 39 20

A g gystad oz FTEF (Apodemus agrarius)7}
2:3-9) g-ghu}o| 2 A (Hantaan virus, HTN), 2%
(Rattus norvegicus)?} 4591 A -&nlo] &) ~ (Seoul
virus, SEO) (6,17}, 15 XF (Clethrionomys glare-
olus)7V %591 Faalulol#] A~ (Puumala virus,
PUU) (2,11}, &%FH (Microtus pennsylvanicus)7}
&3l T A EFo]#] A (Prospect Hill virus,
PH) [8]7} i &4]Q) EF o2 daeiA] 3o o
o] &) ol = Bandicoda indicas 432 d}= Thailand
virus (THAI) [19], ® 5 # (Shrewmouse)7} &<

5 Corresponding author: Luck Ju Baek, Department of Microbiology, College of Medicine, The Institute of Viral Diseases,
Korea University, Seoul 136-705, Korea. Tel.: (02)920-6168 Fax.: (02)923-3645 E-mail: baekmicr@mail.korea.ac.kr



7% T QA E2H fd Feutolea £8 £ BEANEYH 5S4 vim

Eelge] 9frlo] 2] & (Thottapalayam virus, TPM)
[20], =FE# (Apodemus flavicolis)7} %31 W1
gl o]l =ntol 2] A (Belgrade virus, BGD) [4], A}&%]
(Peromyscus maniculatus)s %32 she A B
dlo] 2 2 (Sin Nombre virus, SN) [3,10], 3I4=
(Peromyscus leucopusys &3 2 3h f7&ulo) g
2 (New York virus, NY) [12,14,16] So] 24 9
o @Ehlo] Y e ARHA 02 F BolAe] Qe
RAee A goy mzdie 22 A9y
Zo] T} 2 oA EFH X Sin Nombre vlo]a]~9] &
FEER B U} [5,12] A} TE|A AR
o] Fo] t2t} = 2L X d9 oM U
Hhojg 29 S3FEY F Utke Aeolvh T
Me ASFEE o] gentolgl 2y A gulo]
gl 2ol o8 FAT T BuEHe] glov,
Aol oJatd F 7A] ol 2 o= thE d
F@ 9 wpolei 27} & Ao FHHD Yt
Il M5t e oRBEH = 13F0] o
o, gebutol g 20] 39 FEHE =, L, 19
I nE7E R ool B 5 e M £
EA2A o T5%E AA s dok. B AT F
2# (Apodemus peninsulae) (191 5=F o} 2L
HeF & S F2 o] 2 AEA A
H NAske B4o] gem, AREE vas
1 FEivel Ao Exsta ok H2 Ba
o elEtE BYATBEAE Geviold A
ek FAEREo] 7] ol Fhehutolexe}
QAP OB §AD old2E Wt UL
Aoz A7 S} [15) & AFE 20 o 4
UA AN SFYEAE A sted 5744 Bebupol
Zzo] B FARAE AAHHD Selvietel
A T AR A B FHAT EeAE
dder AP d¥ddelF239 gz
g ol 2P TE ol §34f vholel 2 &
2 ARSI ¥eld ol M ¥E 2
2o S B Yo 27 D7INLH oprl st
XNEE deutelei 20 AFQA 76-118F <} vl
23l ARATGBLAI] A2e Bepotol
229 4FERAAE TR FATh

MEH 2% opSHE
) BAE (AR, Fhela,

-20 -

7HAE, 598, A, A, shebdh), 3 ¢
o), 5 (2, AE (HFA, YA, A&
(&%) &L 5007 E o] =2 AetA| o
A AT 1Y B 1007) 2] Sherman trap$
AR A 02 LAt AF oFYEHE A3}
Aok AFA 7= 19953 7€ RE 1998 1197
A Az ANdPor YL HYEAE F
EAHAHZ o|$3le F-adFE4 Biosafty level-3
A A A4FZ7E AFAA DA A7A
70C WED 2Rt

2 YA B M

FL4& Setol=8 A &3ty st B3 Vero
E6 A X g T-75 Set2FolA 293t wjgd ok
+ 57FA dBAQ Fehutoly 2~ Z FEntely
2, Aguto]g) &, FdTblol s, T2 AHEY
vlol g 2, jrEule)| 28 247 A F HETEA
o zEla 79 WA 149 Ft COx Wi g7l
SAAZ F A ET ulelg & FA1E P B
AW FA)L. 2 223t 10 well spotted slide glass
o ZIAE I FE FEsto g EHo|=g
HHE & 70 ¢ REE )

3. OFMEF 2 S AA

Ztzte] 9 sotolmt Y opHECR TR
A3 111608 A & 39 EA 25
piE o) 7ta ¥, 37Ccd A 3083 13} vk
A7l o5 PBSO F7-0] 603, FF5olA 303]
7P A £E50] A3} Cleanbencholl 4 &2
o]t Z HZ3% F 16 unit2 3] A g FITC-conjuga-
ted goat anti-mouse [gGZ 25 pi¥ 7}sle] 22 %
Ho 2 2A WA & M FH3tn Erlsle] 3
#n] 7 (Zeiss Axioscope, Germany)dtollA] A3
Rol So] WHurg e HAste] Bekrhol2 2o
3 FHRFg oz BAAh FE AL )
A 845k Be ARl F So|@Bubgo] Kol
£ 839 Ha M+ E IAIE A

4. siEjdloj2{A 22|

AT FHTY A AT g,
¥ BE2e) G443 qYdA AW @
wAGelHede) 9 274 05 gl 247 25 m
DMEM (Dulbacco's modified eagle's medium) H} 2] &
2 7}3} 3 homogenizer (Heidolph RZR 2041)E& o] &
o] 600 pmoll A 5B 21, 4T FFAN Ee
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7104 3,000 pmo 2 20837+ G4 Ba) T A=l
< 10% &Yooz AT T-25 ZefAIo)A
wh ¥k 4} Vero E6 Al 3ol 0.5 ml HE31g ).
0¥ EF %, 4 mle] 5% DMEM #j<) 2 A 7}sl
3 CO; w7 A 253Y B vl Fstith. nlo)
Ha e vl 25d HFo s Aquidst A
o] X8 FE3te] 1 333 E 3 RT-PCRY
OS2 volYd A FA FEE FAF )

5. Viral RNA £2| 4! RT-PCR

FAFEA AR AGHELAY A 270N
RNAE 23}l RT-PCRY O E nlolg A Z7
AR E B3t ¥ %2 300 mgo) Trizol LS
(Gibco BRL) &9 750 pl2 o] A 27 = &=
A& A 2T F AxALe] AR o}
2t RNAE F&3te] DEPC7} A€ 29 %9
th FZ&% RNA 8 ul¢} 0.1 uM primerE 2 2o
F 70CAA 1083 719 e 5 G941 A RNAgL
primer& annealingA] 7] %, 20 unit RNase inhibitor,
Superscript II reverse transcriptase (GIBCO BRL
Grand Island, N.Y., USA) 5 unit, 50mM Tris-HCl
(pH 8.3), 75 mM KCl, 3 mM MgCl,, 1 mM DTT,
250 uM dNTP £35S F, 27T A 5087
HEEA1A DNAZ 4 5 A 70T ol|A 158
2 tdsted £259 4L AARAT 93
PCRE cDNA AHE- 2.5 ul, 50 nM ¥ =} primer &+
4, 10 mM Tris-HCl (pH 8.8), 50 mM KCl, 0.1%
Triton X-100, 2.5 mM MgCl,, 200 uM dNTP &%
=, 0.02 unit Dynazyme Taq polymerase (Finzyme
OY, Finland)& 2 412 & DNA amplifier (Sanyo
Mir-D40)ol| A 94T 13, 55C 18, 12C 382
7|2 333] ¥HE Wb-3A17 DNAZ ZZ 3.
<9 DNAE Wizard purification system (Promega)g-
ol &3te] FA st e AL-&¥ primer: hantaan
virus 76-118 strain®] G7| Qo] 243 A
Sttt

M A7) G2 uHA fA) ofn v 3
2] 231 bpE PCR3}7] 8l A& primers ¢
2k PCRojl &= G2F1 (5-TGGGCTGCAAGTGC-3)7}
G2-2 (5-ACATGCTGTACA GCTGTGCC-3)E, 23}
PCRo| M= G2-1 (5-TGGGCTGCAAGTGCATCAG-
AG-3)7} G24 (5-ATGGATTACAACCCCAGCTCG-
38 Aotk S MW el Y X2 PCRE}7] 93
Ab§3 primeris 0 %29) hantaviruse] A o] 7
ASHA g 2AE Hejeted GRS A
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Hol| U3t cDNAE HE7] gote] S A 5
@l A primingsh= OSV 844 primer (5-CCGAT-
GTCCACCAACATG-3)E, 13 PCReH & OSV
8449} 37 OSV 845 (5-CTTAGCTCGGGATCCAT
(A+G)TC-3)E At&8tsith PCRE Yol MAE
< &Ast7] #shd 1% agarose gel-& F3to] 2
718 #<91%k t}2 Wizard gel elution kit (Promega)
£ AH&-3te] DNA @A E L geldll A F&53 o
30 el 2ol =

6. H7IME M

zAo)q ZZH PCR 2B} 9714 Eae
ABI PRISM™ Dye Terminator Cycle Sequencing
Ready Reaction Kit (Perkin Elmer)E o] £-3fo] Wt
S A1%1 &, 4% polyacrylamide sequencing geloi] A
3,000 VE 7] F3lz ABI PRISM™377 DNA
Sequencer= F7|M IS I&%*&j}?&‘:}. LaserGene
program (DNASTAR, Madison, WI)-2- A} &3}l 7}
29 gepubolz) 29} A7IM D) HolE Hold)
A, o] 7ML R o= ANE S FH 3
W Szol A el oW Ea Folshgch

2
2 1
1. OFMSF| 9| ctEjHIOj2{A ZAE

19954 79 2 ¥ 1998 119742 23 obA
Az 2ol Sk g3 a9k s 2ol 8%
11485H2} Sk 5744 ebvlel el 2 G91S Ag
3t A AAE AAR A FEH = 602vta]
& 709t8] (11.6%), ¥ A e HL5 = 2689}
% 39v}g} (14.6%), Wk (Crocidura laciura)y:= 47w}
2| F 4nke] (8.5%)7F FrEkule]E 2o thel A
dAdeliglon, SelsltA dlHLF (Eothenomys
regulusy= 184vle] & 20Wk2] (10.9%)7} F2ahst
olg 2ol thal A Aot 2z (Microtus
fortis), B1F (Micromis minutus), % (Mus mus-
culus), WY HE F (Cricetulus triton)o| X} & gLe}n}o]
A2 S TR E & YU (Table 1).
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Table 1. Seroprevalence of hantavirus infection in indigenous wild rodents in Korea, 1995-1998

No. of antibody positive / No. of serum _tested to

Species

HINV SEOV PUUV PHV NYV
Apodemus agrarius 70/602 36/602 33/602 12/602 12/602
Apodemus peninsulae 39/268 27/268 23/268 18/268 16/268
Eothenomys regulus 17/184 14/184 20/184 16/184 15/184
Microtus fortis 0/35 0/35 0/35 0/35 0/35
Micromys minutus 0/6 0/6 0/6 ‘ 0/6 0/6
Mus musculus 0/5 0/5 0/5 0/5 0/5
Cricetulus triton 01 0/1 0/1 0/1 01
Crocidura laciura” 4/47 4/47 1/47 0/47 0/47

HTNV: Prototype hantaan virus strain 76-118, SEOV: Seoul virus strain HR 80-39,
PUUV: Puumala virus strain Hillnds B-1, PHV: Prospect Hill virus strain 405
NYV: New York virus isolated from Peromyscus leucopus, *: Nonrodent species

Table 2. Serologic survey of Apodemus peninsulae for hantavirus infection in Korea, 1995-1998

No. of antibody positive / No. of serum tested to

Date of
Area liecti
cotiechion HTNV SEOV PUUV PHV NYV
Kangwon-do Jul. 1995 18/117 9/117 11/117 10/117 10/117
Hongchon-gun - Nov. 1998
Inje-gun Jun. 1997 7/61 6/61 3/61 1/61 3/61
- Oct. 1998
Whachon-gun Aug. 1998 0/13 0/13 0/13 0/13 0/13
- Oct. 1998
Kyunggi-do Nov. 1995 22 2/2 2/2 22 22
Yonchon-gun
Gapyung-gun May 1998 0/22 0/22 0/22 0/22 0/22
- Sep. 1998
Chungbuk-do Oct. 1996 0/1 on 0/1 0/1 0/1
Umsung-gun
Chungnam-do Mar. 1997 0/3 0/3 0/3 0/3 03
Yesan-gun
Chunbuk-do Oct. 1996 12/54 10/54 7/54 5/54 1/54
Muju-gun_ - Oct. 1998
Kyungbuk-do Oct. 1998 0/8 0/8 0/8 0/8 0/8

Munkyung-gun

FA o= HlwH %RM A7\ 2w 24vt8] F 2n)
2] 83%)% ¥ ad F& A %P &L JeEhY
o 24, 5, %%ﬂ IR E2HE 25

-2

gA4olgot APF7t Aol BAA ot @
Ak
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Table 3. Serological cross-reactivity of Apodemus peninsulae sera to hantaviruses by IFA

IFA titers against

Code No. -

HTNV SEOV PUUV PHV NYV

A. peninsulae 95-1 256 256 256 256 16
95-2 1,024 1,024 256 64 256
95-1-29 - - 16 - -
95-1-33 256 256 256 16 64
95-1-34 - - 16 16 -
95-1-36 256 256 16 64 16
95-1-49 16 - - - -
95-1-107 16 - - - -
95-2-5 16 - - 16 -
95-2-16 16 - - - -
95-2-19 64 - 16 256 64
95-2-27 16 - - - -
95-2-28 - - - 64 16
95-2-29 16 - - - -
95-2-47 - - 64 - 16
95-2-51 1,024 1,024 64 - 64
95-2-55 256 256 64 256 16
95-2-61 64 - - - -
95-2-104 4,096 4,096 64 4,096 1,024
95-2-108 64 64 - - -
97-6 16 - - - -
97-7 16 16 - - -
97-17 256 64 16 - -
97-37 16 16 - - -
97-43 1,024 256 64 16 256
97-45 1,024 64 64 16 64
97-53 16 - - - -
97-58 64 64 - - -
97-59 256 64 - - -
97-60 16 - - - -
97-74 1,024 256 16 16 64
97-79 256 64 16 - 256
97-82 64 64 - - 16
98-29 256 64 1,024 64 16
98-31 16 - - - -
98-36 256 64 - - -
98-38 4,096 1,024 1,024 - -

-23-
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continued
98-43 4,096 256 1,024 - -
98-46 64 16 1,024 64 -
98-47 4,096 25 -~ - -
98-50 1,024 256 4,096 64 -
98-51 1,024 64 4,096 64 -
98-53 256 64 256 16 -

“IFA antibody titers are expressed as reciprocals of highest serum dilution yielding positive reaction

Majority

HTN 76-118[G2aa)]

LTPVWNDNAHGVGSVPMHTDLELDFSLTSSSKYTYRRKLTNPLEEAQSI DLHI EI EEQTI GVDVHAL GHWF DGRL NL

SCV-1[G2aa) Vol e s i Accivana, Revuvnnn T.oVea... Lt e 77
SCV-2[G2aa} Vol i A R.o...... T..Vo.... 77
SCV-3[G2aa) = ..... LS S P Koot e e H, 77
SCV-4[G2aa] ..... L [ S H. 77

Figure 1. Alignment and comparison of amino acid of the coding region (position 1,997~ 2,227) of the M

segment from HTN 76-118 and SCV-1, 2, 3, 4 strain.

3. BlWEClalR e @Hel siefutolz{ Ao
tHst MRS o AT

AR % 268012 o) AW AT Bed F 430}
gl9] A o)A 57}x] Behujolgl A% & EE o
3} vl el 2o G PP ehhgic debl
olZ 2o gt FAII7F 11,024 o) Fow we
FA A WEEL OE vol2| 253 mxpyt
2 At 9] AL Fdeputolg A, T2
e R e NEE LI s
o FAzke w§ Rkl deute) s Ao o
3 A 7tE 1165 1:4,0967h2] Theksial B
R oy 2 FHefuto] & Ao W3 A7l )
A Y3k} (Table 3).

=

4. =X BSMEZE

sl AT AR A A7 A E g
2e3 (A. peninsulae 97-45)2] ¥ %22 Vero E6
Ao HEd F v 23d HFH o =2 v s
Ao dRE FIato] nlolgix F4
DFHBLGFAH oz 23 A 5t A
(80Y) F o ulolE A =24 & IFASH RT-PCRY ©.
2 Agoz gosigon 70 Ahu] ke =
IFA¥ 2.2 90% o] Ae] M Zo|A ulolg A 7HY
& 39t vol2) 28 Rel. B ol
g2 RAYESHE AR ALY 3

o] o] & WA A ulo] 2] 2-1 (Suchong virus-

0| 8%t BtEtHlol2{A 22|

[ =4
T =

i

-24.-

Dol2ta BHeAT. 2UE ¥4, A8 94
2, A8 Ay akelA A e %azﬂu}as——zw
A 2% vhele 2k 2tz Aol 22, £
Hhol &) 253, 4 whe] 2 242 AT,

5. dio|A M 22X 1| RT-PCR 4 Sequ-
encing

duddaBene) o 204 el
2= genomic RNA £ o5& &2138}7] 98] 7]
Zo) w32 shebuto] 7] 2 76-118 straine] 7] A
Qo) 273 primers FHAAT. Threl 7
¥ ZZ oA RNAE FZ3lo] RT-PCR WPjo=
upolgi2ol M H S AW YRES FEFoR
A vpelej 27t A E EF 8 AP h Gl G2
envelope glycoprotein2 codingdli Y+t M AH
< 02 d¥d H|3to ¥o)r} A Aoz U
Agernz, B AgdqrEs M AN G2 pro-
tein®] o}n] =t R & codingdlar 9= 231 bp
£ G2F1 primerE AH8-3l reverse transcription © &
¢DNAE 7531 o} £ template2 3] G2F1 primer
9} G2-2 primerZ ©]-£3}la] 1z} PCRES 3l o]
1x} PCR AHEE template® 3} G2-1 primer$}
G2-4 primerE ©]-§3}o 21} PCRE 3t} th4
9 ARE JHA 1 AAE A3 FA ko 2,
2,3, 404 PCR ¥4 0.2 231 bp AHE S AL 2=
A} (Figure 1).
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Majority P AGI AELGAFFSI LQDMRNTI MASKTYGTSEEKLRKKSSFYQSYLRRTQSMGI QLDQR) | VLFMVAWGKEAVDNFHLGD

HTN 76-118[Naa)
SCV-1[Naa)
SCV-2[Naa]
SCV-3[Naa]
SCV-4{Naa]

Figure 2. Alignment and comparison of amino acid of the coding region (position 1000-1236) of the S segment
from HTN 76-118 and SCV-1, 2, 3, 4 strain.

Table 4. Nucleotide and amino acid sequence homologies of 231 nucleotide G2 glycoprotein-encoding M
segment and of 237 nucleotide of S segment between hantaan virus 76-118 and Suchong virus-1, 2, 3, 4 strain

M segment S segment

Virus strain

231 nt 77 aa 237 nt 79 aa
HTNV 76-118 100 100 100 100
SCv-1 71.0 90.9 81.0 100
SCV-2 71.0 90.9 80.6 98.7
SCV-3 91.8 94.8 75.5 97.5
SCv-4 74.5 " 948 75.1 97.5

6. "Hlo|jA S FEXEHe| RT-PCR ¥ Sequ-

i g & 75.1~81.0%, o}v] =2t (Figure 2)& 97.5~
encing

100%92] T2 A& Bt} (Table 4).
S dHo FVINE S B3ty S8t WA

geleds #Y 246N RNAZ Eelstn o F

grebutolg] & 76-118F] @71 Gl A8

THE primer OSV 8442 A}-83le] cDNAE A AEF2EYE U7 FPLEEEY HdAE
9t 48 DNAZRE primer OSV 8448} 1976:d o] 5 [7] Q& H2 =2 FeHAn T
OSV 845F A}-£8}o] 237 bp A7)} PCR G E 7re] o] §-& wa grghujelH A2tz W slG ).
< 9L 1Y (Figure 2). Rt oz FopH|Ed# [13] (family Bunyavi-

ridae)l] &3l FHElHlo] 2] A< (genus Hantavirus)

o 4 Ol z]
T EIIME R ofnltiig £ & gavtela 2 B2 16717 WY vl

FALFAIA 4709 B 2H A ZZH DNAE g 2go] q2 F9 EF A £ Ru=xn gl
ABI PRISM™ Dye Terminator Cycle Sequencing o 998 VI3 e FetelEl A 9F 100
Ready Reaction KitZ o] &3lo] w2A]7) 3, ABI um?] T Y}e]w {HAE nucleocapsid T A
PRISM™377 DNA Sequencer2 97| gL 958} 2 A £549 97t= RNA Ex12 A7)0 w
%At} LaserGene program (DNASTAR, Madison, WI) g o L), F M), &) 3] Aoz FAH
S A3t 7|29 dhehnlold) A 76-118 strain Atk L BH2 S EL (RNA-dependent RNA
G719 L) Apolst o] A7IMAR ofu) Y polymerase)&, M A & F F72| ZEHA (en-
& F3 sl @il FE AL ol B Fola g velope glycoprotein G1, G2)2, S AH-& nucleo-
o} 12} PCRZ -2 M ¥ mRNA 1,991~2,227 capsid HelA & zFste Aoz gEA Qo
bpAto] & sequencing?t 2 #-E rebulolz A 76- 19933 5§ n|Zo| A HAstn Q= AHYEE
118 strain@} ¥|swsle) 2o 3y A oie)EoF o 4 [10]9] fQutelg 2] Alx B e ulo]#] 29} 7
A7) DL 71.0~91.8%7} obn] =2} (Figure 1) Extolg| e A FAX MA e vl A Fe
90.9~94.8% $AANL ¥y} S AHe AL AtEF ok ABAF NN EYEHAT o] & vloly
mRNA 993~1,274 bpE sequencingdt A3} 7] A 2E 7124 gHA de 39 HdAel g&
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7% 5 AWATDYRLA %9 Depolas Ba)

AL 2 FHHJoH, A 2304 9o Sxp7t 2
Astod 2 50%9] AlGES Holx glt). e}
olgjxo AAHZE FEE oA EFH S 2
o a3 gYE 53 BuHY, 3FNE §
3t e e Ao R 21 e, 1996d F
ulo A BT AFFTZFELE L 229} g4 34
F 1294 At AlgAE 682 219
Bozaht AR Ab-Atge AstAd 22 &3t
Fol dojd Ao g IR} 4 vl ae
oo 2 Ak ol A 2| 3 & &F (Oligoryzomus long-
icaudatus)l| A w}o] g8} oty An}o)
2] 2 (Andes virus)2t . HH 3} o). o] vloj A
€ AF7HA €27 Febutol g} 29] Mg = 9}
28 7MY AR E Bt Abr} o] FoiA
€ A2 HHrt. =g gtdantelyAE 0.
microtisol) A1 #2] 8l Rio Mamore v}o]z} A%} &
A Aoz A ok

el Mastn Q1= A X5 (order Rodentia)
o= A3} (family Muridae), T}3+3 3} (family Sci-
uridae), ¥ 9= 3} (family Cricetidae), % =73
(family Dipodidae)dl] 43}& 144 1830] i
Ut Az HSPEL SEACIM, TuAz
23 FHAGE HE2HA S AL 5000 E o] g
dAA LA Ed B 4 gk AYEgEES
FHoll g geputolaix FE digk A
AT olnl BuE o} vty A9 Fajut £
AEA A7 STt B delA dy e
FHEF A vlelH 28 B2t A-ALd
Y TAT ALY £ Z9 o] &F& WA
>J ulo) 8] 2~ (Suchong virus)zl . HHstg o &
ARA 458 BRFAG 222 o5 vhol e 2
o e S4E TR Aokl M 2
7NN E T ot =AM EE ol A LA 3
= gebubo| 2] 2 HINV 7611835} ¥ 243}
AT & M AW A3E

=2 B
25 5

A E sequencingd 43}
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