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Abstract

Severe Fever with Thrombocytopenia Syndrome
Virus in Ticks and SFTS Incidence in Humans,

Republic of Korea

Background: Severe fever with thrombocytopenia syndrome (SFTS) is a tick-borne zoonosis
caused by the SFTS virus (SFTSV). The incidence of SFTS has been increasing in East Asia,
posing a great concern to public health in endemic areas. Although SFTS has a high case-
fatality rate, there is currently no effective treatment for SFTS. SFTSV has been detected in
Haemaphysalis longicornis. The SFTS prevalence rate was the highest region in Jeju Island,
South Korea. Therefore, our aim was to investigate the SFTSV infection rate (IR) in ticks in
the region with the highest endemicity, Jeju Island, and to analyze the relationship between
the geographic distribution of ticks and SFTSV and human cases of SFTS.

Methods: During June 2016—February 2019, well-equipped trained researchers collected ticks
from the natural environment of Jeju Island. The tick sampling sites included 5 rural areas:
Aewol-eup (AW); Seon Hul-ri (SH); Jeo Ji-ri (JJ); and Ha Do-ri (HD) and Bo Mok-ri (BM).
Ticks were manually collected 2 times per month, during the first and third weeks, by dragging
a white cloth in woodlands for 2 hours in each area. We morphologically identified tick species
and developmental stages by using an Olympus SD-1LK-200-2 stereomicroscope (Olympus

Corporation, https://www.olympus-lifescience.com), and extracted viral RNA by using a

QIlAamp Viral RNA Mini kit (QIAGEN Inc., https://www.giagen.com). Quantitative reverse

transcription PCR (RT-PCR) of the partial small (S) segment of SFTSV was performed for

molecular diagnosis.


https://www.olympus-lifescience.com/
https://www.qiagen.com/

The real-time RT-PCR products were sequenced by using a BigDye Terminator Cycle
Sequencing kit (Perkin Elmer Applied Biosystems, www.perkin-elmer.com). Phylogenetic
analyses of SFTSV partial S segment sequences from ticks and patients were conducted with
MEGAG. Binomial negative regression was used to analyze the monthly infection rates of ticks
with SFTSV and SFTS patients in Jeju Island.

Results: total of 3,458 ticks were collected; most (98.4%) were Haemaphysalis longicornis
and 81.3% of all ticks were nymphs. We detected SFTSV in 12.6% (437/3,458) of ticks.
Among the 5 areas, the average IR of SFTSV in ticks was 15.4% in SH, 12.8% in AW, 12.0%
in HD, 10.3% in JJ, and 8.4% in BM. Adult male ticks had a higher SFTSV IR (16.3%) than
adult female ticks (14.2%) and nymphs (12.0%). SFTSV was detected mainly in adult ticks.
The monthly IR of SFTSV inticks increased in May, peaked in July, and then slowly decreased.
In addition, changes in the incidence of SFTS in patients were associated with increases in the
monthly IR of SFTSV in ticks at a rate of 19.8% (95% CI 2.3%-40.2%) increase of SFTS in
patients per 1% increase in monthly SFTSV IR in ticks (p = 0.02). SFTSV sequences from
infected ticks in our study and SFTS patients in Jeju Island were consistent with each other.

Conclusion: The results of this study showed that Jeju Island has the highest IR of SFTSV in
ticks compared with other regions of South Korea and endemic countries. In addition, we
found that the partial small segment of SFTSV in ticks was highly homologous to SFTSV in
patients on Jeju Island and that Northeast Jeju Island, which includes SH, is a high-risk area

for human SFTS infections.

Key words: severe fever with thrombocytopenia syndrome, severe fever with

thrombocytopenia syndrome virus, Haemaphysalis longicornis
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Figure 1. The globally spatial distributions of SFTS during 2010-2018 (5).

The average annual incidence and the number of SFTS cases were indicated at the provincial level
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Figure 2. National incidence in patients with severe fever with thrombocytopenia

syndrome in South Korea during 2013-2021
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Figure 3. Yearly incidence and fatality of patients with severe fever with

thrombocytopenia syndrome in South Korea
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90.0", E 126°34' 24.4") oA A2l W3 35 km #7F 2343 A= (N 33°50'82.6", E
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T3F A2 5] (N 33° 50 69.6", E 126° 89' 05.3")ol|A] AJARS Al4bg] H18F 13 km

F7h AFZA] 52 (N 33°24' 83.1", E 126°60' 32.2")9A ¢S ¢nlg] 7 km 703}

B2 14 km 73 F 5709 A1F Ao AASIh ARE A0je] 712 AFmolA
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Wi A Rk AR F 24 jQ FERS Hgdtn AN WoR ¥ Hom F
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Hn]7 (Olympus Corporation, Tokyo, Japan https://www.olympus-lifescience.com)2. 2

AEs)e] ERe} W ©AE LS9t (Figure 5).
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Figure 4. Sampling regions of ticks in Jeju Island, South Korea during June 2016 to

February 2019

The tick sampling regions were located in five rural areas: Aewol-eup (AW), N 33°45'90.0", E 126° 34' 24.4";
Seon Hul-ri (SH), N 33°50'82.6", E 126°69' 92.9"; Jeo Ji-ri (JJ), N 33°34' 00.2", E 126° 26' 45.8"; Ha Do-ri (HD),

N 33°50' 69.6", E 126°89' 05.3" and Bo Mok-ri (BM), N 33°24' 83.1", E 126° 60" 32.2".
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From top left to right, adult female dorsal plane, adult female ventral plane, adult male dorsal

plane, adult male dorsal ventral plane, nymph ventral plane, nymph dorsal plane, larva ventral

plane, and larvae dorsal plane
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TTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGC
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CAACAAGCTAATCCGACATAGGCTCATCTTATAGCGCGAGGTCAGAAGATCCCC

CGCTTTACTCC-3)& A=A Er]9] Aiks A=A AZo] w2bA QlAamp RNA
Mini kit (QIAGEN Inc., https://www.giagen.com)S AREsiA F&3te] EIskqic). 181,
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<
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2.3. Ut AlFE SFTS BAR] WS AFYE 4 U

20139 =R E 2021617F4] = SFTS WA EN AW &, AT A Yo|A =AY SFTS

S0 Y, A, Aoy ARSe Ay BelR Ay ZUN FEste] B


https://www.qiagen.com/
http://www.perkin-elmer.com/

ot (14).

24. TARA

15

zE o] (HA 20.0 SPSS.,


https://www.ibm.com/
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HEZ9] e AREA ot ofdd) 713 (AEH H+t 7] 5T oD AFE A
oA A 7I3F S F2ATRIET )= AF BE AZ]A gRlo] Holan, ApAE
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|

Figure 6. Microscopic examination of Haemaphysalis longicornis collected during the

study period in Jeju Island, South Korea.

(A) Adult female dorsal surface. (B) Adult female ventral surface. (C) Adult male dorsal surface. (D) Adult

male ventral surface.
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Developmental Infection
Jan Feb Mar Apr May June July Aug Sep Oct Nov  Dec  Total

stage of ticks rate (%)

Adult (F) SFTSV 9.1 7.7 0 0 0 28.6 355 13.1 8.1 7.1 14.3 0 16.3
Adult (M) SFTSV 5.6 25.0 0 0 0 0 273 17.0 4.8 0 15.0 0 14.2
Nymph SFTSV 10.0 19.4 19.6 6.7 13.6 6.5 14.4 14.6 17.9 14.6 5.7 6.5 12.0
larvae SFTSV 0 0 0 0 0 0 0 0 0 0 0 0 0
Total SFTSV 9.5 18.9 17.9 6.7 13.5 7.8 17.7 14.7 15.2 13.6 7.1 6.0 12.6

Figure 8. SFTSV infection rate in ticks in Jeju Island, South Korea (2016-2019), and monthly changes of infection rate of SFTSV by

developmental stage of ticks in Jeju Island, South Korea
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AT Ao Z=7] SFTSV A& thaat &k A& (120/777, 15.4%), ol
(90/705, 12.8%), dt=2] (85/711, 12.0%), AA2] (57/553, 10.3%), ==2] (38/450, 8.4%)
AR 9] FIE Q) (Figure 9). 2013 W= RE 2021 |71A] AF=o W3 SFTS
ete] B AgeElolA 7P w2 SFTS A7 WAgal, oo ofdgat 33
A I AR AN SFTS 2k A A 93t FARSHA RIE7]olA] SFTSV

AAES AN 7H =303, dEe 2 o, shed AYo] =it
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Figure 9. Geographic distribution of patients with severe fever with thrombocytopenia syndrome (SFTS) during 2013-2019 and regional

distribution of SFTS virus infection in collected ticks during 2016-2019.

Inset shows location of Jeju Island near of the coast of South Korea. Brown color indicate regions of patients with SFTS in 2013-2019. Graphs show SFTSV detected in ticks and cases
of human SFTS in Jeo Ji-ri; Aewol-eup; Seon Hul-ri; Ha Do-ri; and Bo Mok-ri. AR, Ara-dong; AW, Aewol-eup; BG, Bonggae-dong; BM, Bo Mok-ri; DR, Daeryun-dong; GJ, Ganjeong-
dong; GJW, Gujwa-eup; HB, Hwabug-dong; HD, Ha Do-ri; ILD, Ildo-dong; ID, Ido-dong; JC, Jocheon-eup; JJ, Jeo Ji-ri; NH, Nohyeong-dong; NW, Nanwon-eup; PS, Pyoseon-myeon;

SHO, Seohong-dong; SH, Seon Hul-ri; SY, Samyang-dong; WP, Wolpyeong-dong.
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=]
2 O

3.3. A% SFTS A} A=) SFTSV Ao A4
2013 9RE 2021 97HA] =W SFTS A W 2 = 1,340 Holglal, AlF=s

96 2| TA}

FISE o] & 2013 ¢ 6 %, 2014 ¢ 7, 2015 ¢ 9 1,
g ok
+ 0.32 /10 9+

=
93

2013 ¥ 5 ¥ SFTS 27} A&
2017 ¢ 21,2018 d 157, 2020 ¥ 13 7, 2021 8
42Tt (Figure 10) (14).

(14). 2013 1.02 /10 7+, 2021 9 1.93 H/10 7Hg 9|
A} Ay go] fA5

o

o
.

e

WAYEI} v]alste] vl
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Figure 10. Yearly regional incidence of SFTS in South Korea (2013-2021)

25



U HA| SFTS $Ah= 5 ARE WY $A7F S7kskal 10 ol 7 W $Apert
AYPAT, AT A2 4 7Y FA7L A7) AlATske] 5 ARE 555k, 6 9, 7

d, 8ol =7 WAs7} o]F fashs Ade Bk =l 9 2 %} valsto]
AFLE o2 Al7|o] SFTS A7} whAskal QIich (Figure 11) (14). 53] Figure 6 oflA
Az Y B2 s B =W, oFolAl SFTSV ZHEe Wst Hoe AdSolA]
SFTSV HaE°] S7FstHAl W SFTS ¥A} F7kste d3d< 2ok 18)al, AlFko|
A1 2013 E5H 2021 A7HA & 14 B AFGAZE A AL, A= 20.7%2] A|EE H

wako] A|FEE 14.6%° W2 AMFES HOAIRE AMGARE FollA EAo AFYAE W

°

i)
oX
ofr
-.~
3:3
o
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Figure 11. Comparison of incidence of severe fever with thrombocytopenia syndrome

between mainland and Jeju in South Korea (2013-2021)
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Az HE719) HAE0] WIel SFTS &2} WAo] A& $457] $i3),2016 A 6
HEE 20199 2 L7HA] A|FEo|A £33 JAE7]oA SFTSV 99 5 2013 ¢ =

HE 2019 W 12 D7HA] LASE Al SFTS $H4f 99 WSS 2013 FAEAAHE AR

il

sho] A 8BS sk HE7|oA SFTSV ZaE0] 1% 271 =W SFTS 3t ¢
¥ Whilo] 19.8% (95% CI 2.3%-40.2%)7} 715kl ¢1%ich (p=0.02).

A 7|7 AE7olA Bedt SFTSV S BHo A2t A|FE SFTS At
SFTSV S 45 vl P& f AT HAoA S B Al o] dAstUTt (Figure 12).
83, AFE] MNE7|e} FrafoA vHAYSE SFTSV o § BAo] AjlgAE: Y tE A

o, $3, Yol ARxe 02 AFL Btk
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Figure 12. Phylogenetic tree based on partial S segment sequences of SFTSV.

The tree was constructed using the maximum likelihood method with MEGA 6.

The partial S sequences were obtained from ticks from June 2016 to January 2019.

The partial S sequence data for the viruses identified in China, South Korea, and Japan were obtained from
NCBI/BLAST. SFTSV sequences from infected ticks in our study and SFTS patients in Jeju Island were consistent

with each other but differed from viruses in other regions of South Korea
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A7 45 (18.5%)00 vlsl 71 W2 T2E25 HAh ATl AAshs =74
SFTSV HAEL 12.6%22 7 BARIEUNAL, oFF, #3530 Hlaste] 4Fo] 7 &2

TEES HYth 7|9 SFTSV AREY AdELS &, o8, 7129 52 FFE9

|o
utt

WEE AL, Ao A Fe HYES HYu aY, % FE7IeA

Ao FAE0] FAEL A AFES A=A SFTSV H9E #Xe ATk

BEZ S Aedo] 4T Aodo] b ¥ AURES HY, Lo BAZ U,
StEe), A% AN, 9E BEY SAE RUES By 55, WYY SFTSV

AAE A A AW Aol HEZI SFTSV € HaEe] 7l =W

A 2SI e FRETIE 5% 315 HRAE7PF 223kl AL, $R7F A

SolHaL Y (22). o] FoIA A2AYHRAET = W Aol 7P E8] w2kl e

T Y stuelth. =W SFTS #go] d3fA)7] A JRAE7] Fxof AT A7)

WA RAIRE 19989 A A4 ATf oRelA & S1entE|e] HRIE=T] FolA

24T RRET] 95.7% (494 vhE])7F wESFAL QISiTh (23). 2001F%E 2003 vl

2529 ofe] T AdolN AW W=7 AN F 1,683 vlele] WE|g)



SRR, F 0 5FY A= EIEAT (24). o] FolA 91.8%7t
24T R =79 SFTS Frdwo]l d=jA7] HEE =ujolA SFTSV 9 mi7iA|<l
AL ET = AASHL ee o o Utk 2013 = SFTS @A 3t
T SFTS Ago] AFAAE o defxn HATAY R A=A = J=7] Aol
gk A7t ohefFetAl Xsgo] = QI (25). 20139 SFTS ¥4+ A & 1470 A9 (3
HA, 13, AF, AAE F)olA At
AT HA QA HREr] HA = F 8313nky ¢, =7 574 Ayt
ALARE7], AP ET], dERE7], a5 ETZ ERENeH
S Ze2uARE|7h 74 webth (8,230012)/8,31301, 99%). 20144 ¢ATtojlA o]
Hoh g we Y 337 A9 (F 139 DolA FRI IRE=r] BAAsE F
21,158uR)7E - Aol ol ARawRREr] JjeRRIEr], sARRIET,
YERET], AFE=AREY], SHEINE7 |2 BRI, A220RET] (17,569
nke]/21,158 mHE, 83%), tel® HIRE=r] ol FIEHUG (26). 20159 F
2137104 12,197 mFe] HXI=7I7F AN, AL ET] (11,023 vp2)/
12,1979t2], 90%)7F 71 @tk 2016 F 12770 A HolA 8,989 utg]e] FXI=7]

THEALL, AS2PANET7E 7P ol 2T (7,2467H21/8,98911, 81%) (27).

201941 QoA Ze AR ET] 89%, NTHARANET] 6% wA= SIE QT (12). ]2

o

2ol Fel A ALAWINEIE ASHOR DRt Aol SHES AR
S9ick. 531, ) AR} Hlaste] Axke] AN AFEL ALATFAL) gl
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5Pl B sk Qgla, o

ofN
rlo

719] WEAER] oFa QlQlch SFTS 7} =

i

ek gl AW Ak 97 Aweld, FFES 1950WRE 20184744e] wuy
ARE v Bag AFolA T &, 124709 Fo) FHES|} HIs gk 57470

Aol A 7F5ZRIZ=7] (Dermacentor genus) <0 7H WAl B2 AL, o302 57070

2P AR E79 SEIRET] (Amblyomma  testudinarium)©ll 23 F= WYL
AT (29). dEo] 2016 =RE 2018d7HA] RE7] gt Ao, F 4,8061t2]<]
7)o ALPRET]  (2,4319F], 50.6%), ZH2AT™RTT] (1,406, 29.3%),
AFSRRIET] (675, 14.0%)7F H3Z3EL T (29). S diolA] A22u AR =717}
AR o, SR AR ET7E S-S HolA] A gtk =7k,
, GO ARET] RO Aol UUAT AR AGtE adtste Sy $AF
Je7]elgiey. 53] ofd 715 AYel  AFEoAe

HeLIPAEIL WS § BEES Holn gtk AAe] ATMTE o]Fo] QY3



2020 =ui 16709] A HoA AHYFE Fol AT F 63,3760 7] ALllA]
A2 AT E7] 35,943 utg] (56.7%), TR E7]S 25,688 v (40.5%), HEHZIE=7]
1,049 (1.7%)7F SIS R, dBHFIEY], 85I 2 F9) F2E BYlx

(30), AR AR 2FeAuHRIET|0

1o
M

s
rlr
AL
52
D)
r\:l
K
e
e

T7] (Haemaphysalis

genus)7b F2 FQIEQITE o] oA 2oy FRbollA TR W2 HIET] WAL

1

STl (35.8%), UFE2oE A (242%), ¥ (22.1%), E& (17.9%) +#°=
A= (30). AFEe ofF7 ot L7157t A FESh= AFer w4 U7t
HA Q1] 15% olieln, Fhepake] 234 B4 wy ok AR} 7o) we
71%0)7] wiiell MErlge] AAE] & Aol 53|, aijtrhe] s awrh W

Aol Q7 WHEF 3, o] ol A}

R
P
o
")
H
lo

Aol Ak A BE

o = 0

_Q:._ll

ofe] FEol F=E oJFofA] wiwel AFE AFAR} WEAREA =7 kEd

719)7F WAl A=7] migl dael el 2 ThsAel wuh 53l AR dtolA

=UlolA 5d 9ol 7] A7) w2 A vlaste] AlFs 6, 7, 8€o A=Y

N

A7) WAL, A2 JRIE7|e] ASAA SFTS HAEC] o] Al7loll 71

=1

7] ol

SFTS T e ofe] Tgo] iAoz g2 oFd SFTS o] W7 drh.

AE7] W GA B AFEOIA 20194 4 Qe 1097k T FRAY O A

of MEs] AW AFOIM 16,765 vielel S Aol Hth 5 68%, °FF

95 TYRE 1090) P B, AFS TR 7Lle SRtk o Aol A



i

ARE7NE FollA FL22uRET e 45 66.4%, 5 26.4%, 4% 53%°] Wy
A B2E Btk (12). 2020 9 o] AtollA A2 HNET]E 59 (22.7%)3% 9 €
(20.9%)°ll 714 W ASE BT (30). Yo F=y] vid oA P dAtoA, #}

SATFAEAE AH AR Bl AV wekTh AFL 4

ru*°

FE 8 Aol A=,

oF52 8 9 10 dofl FIH AL, FF> 2E AN HAT (29). =] Aot

do] At Aol vlus] B, AR Aol fARH A2AvHRET e FE A
doll JWA7E S7FskaL AL, A Aol YA T 52 TSt ZEE Ho

A3

R

AE710] SFTSV 719l Ao, 2013 WE SETS $4p WAl & 14 7 Aolo] 4ol

A AR FRHEY] (& 8,313 upe))E FE, WY WA, A9YUR pooling 3]
% 710 pools o tjslf SFTSV TS &RISH Aak x| AtEch vfe W2 oF 0.11%
SFTSV MIR < Bt} (27). HRE oA =7)9 MIR o] 1.37%% =¢ron zhea

RS 0,1%0.2 WA 2SI of ATeIA Wk Tl MR 5 4% MIR o

HA] 71, AR ERA, AR AR AR FRIET]N el 2l

Ak @7). AR et FARBH the BE WA Huh 7 JSolA SFTSV MIR ©]

N

P =9t a8y A4 SFTSV MIR 3 Blmste] 2013 W AlofA] B4 whio] }o]

rlr

QAR Q- W2 AS BN (0.11% (27) vs, 12,6%), AARY] AtollAl= F=7] nt

S SFTS 971N R4S A%ste] HHEE Fol] Sld =AY, A A% of
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MAAAET]0)H SFTSV MIR o] 7] ERIE|glont A7e] 7oy Deinlyaey|
7} AEINS FAA 7P $AF0IUL 20134 QRoIA AT =] Qo)A E 261
nlgle] A=7]7h BRI, A E7]olA SFTSV MIR & 6,9%0]9t} (31), %l ¥
AolA AF AFRT; NE7) SFTISV FABE o) o] Aola Fein)FHes]
SFTSV MIR 5.7%, &% ZZE 7] SFTSV MIR 23, 5%, AJEZXE 7] SFTSV MIR 13, 3%,

AR A SFTSV & 215 okeh A9 9431 HFolH SFTSV
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FRAEZS0] THARET|eF AR EY] B SFTSV AHE°] W3tk (3. shAIRt

A= FARE7] MA Zod @ BEE Holg FHANET|e} dR2IRIETNA 52

AAES HolaL, ATolM SFTSV 7} WA ofal FaollAfwh Felo] wojaf 24l 24

R ohyet FEd ARSI AE71E ARste] SFTSV st A48 vl 31

sfoF & doAS HoFdth gal oheet A47e) A YoA sE I E=7|9F SFTSV

49 Ae] At Aol HE Mol XY SFTS FAF Aol HE7|o ABA 1)

89| Aol Wol7] YR HE 9IS Foltk 53], Axe] dqolA AAuict FAS &

-

AYS W, FFol 7HE 2 SFTS PHES B, 7 430l v 2 270l vlst

o 7F =& IHFES Ho]7] (16,3% of male adult and 14, 2% of female adult in Jeju
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vs. 0% in (32)) W2oll o154 452 WAt war F7kskal SFTSV AHE°l #71

whRol AFE Aol thE Aot T WAe] We o= FYHc)

rlo

A 2pe) i} vl%gk Al7jo) RWE ) AT Fol 2016 YA 2018 WrlA) At

Hy oA A A=7] AFoA F 3,898 nie] AET] FollA A2AuRRIET|7}

94.2% TR, Hat SFTSV HAES 6.0%01%03L, F5lA 5.3% (A 1.9%, 4A

H

6.4%), OFEIIA 6.0%2] 7AAES HATh o AN AWIAEA L F 77902

SRR ET G 52 FAES 23, dRARETA FEE A /i

,H
J&
o{xl

o dFolA 10 4 o]F SFTSV Aol HA il AT (33). oJAH e Aol whzh

A SFTSV 71949] o]zt AP Theil o] Zfo| o] SFTS T4k WAw 9l

5‘»3
rulo

e Zojrh 27, AlFke =2 7y AHdE oMEE sEEeel &

4
om

oAl &8 I =W SFTSV o Fgo]l & 4 = Qla, X=7|oA FEIsk] et
ursgd i) SoA IA FEE Y T s QS Flojtt
ARE7E 8 5 "ozt & A3she= 539 F7e o wet 153 387, 25F

WS wnlt dEe] 432 Wam b Hoh ALANPAEIY 43 eI

WML §%, o A% AN BE ol il AW FASH Lol
Woltph the 450l o] thi FUSH: 345 (three host tick)®] FEHE 23 gick
%S YYD F 2ustel oFpom weshw, th o 2o Eel FIA &

Yujele] 4EH0R WRAUT 3L F2 AL 47 58O AU A4 FES sk,



olF WE ol ool M A, tEF, A, ARIAN 2-69 3= FRL T F

9u2 sho] 4FOR QYK Wk Aol HU A, A%, ARl 27 oY 5B
S E3 o)F AR Skt AAE /AT gk (22, of F FIT YRS HFol
WolA et & W, ¥ F3 Zo| ulE o] L Fa ) Wk 4F FEINY

SISV 37 o3t ATTOIA 2, &, 94, o A, HA, ¥ % nEweh 2 vy

oPYEEI TIssEolA SFTSV AIZF FRIEIAL, =dl SFTSV = Sh oA

da (6.9-14.4%), 7N (13.9%), ety (23.8%), WHA (1.9%) oA =7 FHx

7L e ARIEZ]S) ROtk =ul Al "4 SFTSV

mO
rlr

NN Bt w5 TEEe

A FEES 1L4-21208 oY T30 715 e vlaste] YW 2R1E 7] wio

oMY BEES0] A M Ad BN M) wBHL G sHsHo] k. 53,

AApe] telA] ekEe] SFTSV #AE0] 9% =7 A&HL Q7] uRe] AZmoA

T D0 oM EEEY SFTSVY HYEE e ZAC® 49 18, 9 9+

A Ao 2.4-7.7%02 A o Hr} =74 SFTSV A7 ERIE]oiA (3, 34),

AFE A% FYUAE U ok BEL SR WIS F9ew 43 AN B

g W/ Fo7b BN oMt 7 BRENY WH WET 39 us

N
°-|~
—LJ

Hgo] Weslth 2 AoldE FASsle) W A FolAd ko] AAGTt 14

Wi, SFTSVO| zhedol ool A TEER oY) wiie], Aoz <lxefA)

FRIE7]9 Aol wbA ofFo]l AT Ho F2T 7|97F A& JleR HoJARh

oA FE B F Adol 2 & W "W, AFE AYddMe & Tk
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Aedo e Fo7} Basi;
AR FE7] AAa=e] ®kel SFTSV AHES] APol7h oA, A ol AAjskaL

Ae =T 7159 HeRel FRAol e & Stk $=9 SFTS WAEY e

S718IeE 26 T ol4do] HW yEo]l 9743 HAFal, SFTS o AV 7)o
Yol ther FHA N=7)9] "Erp F7F8e% SFTS ’WHo] S7ske Fd= Bl
5 gollA 9 4 Ateloll 7 =t (1), AR At FEZ)e] WEEs 6 R
S7F8l7] AEFIAL T el 7P AL olF A7 7 | A frAlskge. a5t Ik
S AFE] ¥ Hyt 7|2 19 60T, 29 6.7C, 3¥€105T, 49 151C, 5 ¥
18.7C, 69 21.6°C, 7Y 26,4, 8¢ 27.8T, 9¢¥ 23,7, 10 ¥ 19,1, 11 ¥ 13,77,
12 9 88T, Hat 16.5T9 7|5 HYu (Figure 3) (35). AlFdistalgdolA
SFTS 9|F22 SFTSV AP g &AF Sl SFTS &4 A2 Fat th7] 2=7}
22.5 £ 3.2° C ol & o AL, SFTSV RT-PCR HAPIA &/4dQ A= 18.9
+ 57 C 4 o HAPE APt (p€0.001), AFEIME SFTS 7} A=A 2
AAIA FE]) BAE0l 24 FAREG w2 di7] koA HAskL QlojA Y]
LL7F JEZIA AR el FFol e e AT & Aok aFa, AlFEe
=ik vlaste] W o= ekl P A Aol A Ao, Al Al
AAE Aol dxTo] 7MY A2 A9eR = 10 § bl siget AlFAle Akt
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SFTSV ©] 9Az8 & A B C D, E F £ 6 7|2 &dgjA 9a, = SFTS o)A

BE §4Fe] s gt (32, 36). §4F B7} 776402 7M WAL D, A 7} thE
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teom §4% A o F 7 elE g

R

(69.2%)°] W3k, o] FollAl B2 7} 7P Wk,
(37). o] Aol fAFel A SFTS o] AWES AlolE B, §3F F
(44.4%)% B IF (43.8%)°] 7P ¥ AWES HAth o] A7 Aol T, oA,
SuelA FRste fAFel B2 AWES Holx AS5E & ATk o AelA
SFTV 9] Z17k9) L, M, S £ AT $AAA 27e) $4do) b fAF0] mE fARE
AWE B (37), AR AqtlM MEr)er @A L3t SFTSV o s #4o)
e A% RAA AFEe] SFTSV 8 #d drlAgat d® i o2 A%
AE BoA 49 B Faf 2o AlFeoM o fA¥e] S8kl 3l& 7ol
U Aojeal sk glek L w4 (96,368 bp), M #4 (3,378 bp), S ¥4 (1,744
bp)l o7} t23 s A driMdo]l AiHem g RS vlste] ZobA
A AT BAY Aolg mold ARl & & AT (2), & § (B7 AollA
SFTSV o] Z249) L, M, S 9] f48 #A0] fARdhe 2AR, Ao d7dlA s w49
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