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1. Background / B =

In recent years, reports of tick-borne zoonotic diseases have increased. In particular, Dabie FE, X ZHENTH5ABEBRLEEORESHAIEINL TS, FFICEREEEI /N
bandavirus (SFTS Virus) has expanded its geographic distribution beyond western Japan to ORVME(REE Y 4 )L X (Dabie bandavirus : SFTS7 A LX) FAAEARICE EF T . H
nationwide areas.We conducted a comprehensive virological analysis of ticks collected in Fukuoka KEEANEDTEILALTWS, 41X, GBRERNTERNLIE-YZ ZA2WRIC. BE
Prefecture and detected Jingmen tick virus (JMTV), which has been reported to infect humans FIC T AL EER L, BATE FADRREHDIRE 41 TU 3 Jingmen tick VII’US

overseas.In response to this finding, we developed a novel detection method that combines loop- (MTV) ZBH L7z, INZZIT T, LAMPE S Cas® v /N B A EAEHE, TE
mediated isothermal amplification (LAMP) with Cas protein—based detection, enabling rapid, simple, A OEECEHEEOSVWIFEEH 4R L 7-,

and highly specific identification of IMTV.

2. Comprehensive detection of viruses in ticks / ¥ % =5 OHEZEN 7 1 IV RIEER

A total of 470 ticks were classified according to < R ZAT0PC % B ERBE R IZ 9 %E L.

developmental stage, and RNA was extracted RNAZ3HH L7-, #HiH L7=RNAZFEWT — Overview of IMTV /IMTV DO E
from each group.RNA sequencing was performed RNAS —4 > > v oA EH L. BENICY
using the extracted RNA to comprehensively )Lz #iE% | 7~ « In 2010, The virus was first identified in  ° 2010 (CHREAILE THIH THR
screen for viruses. Hubei Province, China. e TSEYANLZRIUCEL. 450D
. It belongfsfto the family Flaviviridae and RNA@\ﬁﬁﬁ‘b%}ﬁéﬂ%o
_5 consists of four RNA segments. . E*}i’“:: v#. ka3 i@
} } } } ) \ « Human infection cases have been ICHEVTE FADBRBINRE
— reported in Kosovo, Turkey, and China. ncuns
e . * In recent years, the virus has been detected ° ITFE, HASETY X ZFEN 50D
Tick collection _ | . . Next-Generation BHAREINTE Y., BHAEICEH
Bead—lnducec_i tick DNase anc_i RNase RNA extraction lerary Sequence Xltf?c():llj(ah IIE[] herslnsu?!ttllspc))lebcgeur?tdrﬁse ctveydor|lr?\£cv|lcdkes Ly THEZEZ=2HSDEEHAEH é
fragmentation reaction {sogen 1) preparation (Miseq) in Japan,no human infections have been o, ENTOE b AOREAIIIR
Outline of testing procedures for ticks reported domestically. 5 NTHEL,
The result of detection with ticks
Virus Tick species Stage
VTV Amolyomma festudinarium NYmPh As a result of comprehensive virus screening, TANRERDOHER, <& =HbJingmen tick
IMTV Haemaphysalis flava Adult Jingmen tick virus (JMTV), Okutama tick virus virus (JMTV) | Okutama tick virus (OKTV) .
OKTV Haemaphysalis flava Nymph (OKTYV), and Dabieshan tick virus (DBTV) were LU Dableshan tick virus (DBTV) #®
OKTV Haemaphysalis flava Adult detected In ticks. *ﬁll:l:ll 'C,'.‘ *Lf:o
DBTV Haemaphysalis longicornis Nymph

3. Development of testing methods / 1% H i&E D R F

We adopted the loop-mediated isothermal —
amplification (LAMP) method, which enables &R 7 D B8 72 H%E A° ] BE 75 LAMPIE % £ F %'—Eg%%;’ﬁ%%
rapid and simple detection, and further L. E©IlCasX /N7 HELFHAGHE, 5 | \( ]
developed a highly specific detection method ZEEDEWRHEZFF L 72, [ o
by combining it with Cas protein-based B § L ateral flow assay of the
detection. ny CRISPR-Cas12a-L AMP
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v 5@ " @ 8
gRNA W Nedive | i
I - ' (-’ D = - 5 7 — yr  TEe Using this detection method, we investigated = OREE AL T, BA (EI2LE
Serum  RNA T WO eavsiom) e @ YAy the prevalence of IMTV infection in 151 deer #his) TIHE I N/ HI51BEH LN
sample Positive % Positive | Collateral cleavage activiy and 124 wild boars captured in Fukuoka A/ V128D %R E L 7ZIMTVD

Prefecture, primarily in the northern region. BT ZRE L 7=,
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Schematic overview of the CRISPR-Cas12a—L AMP—based virus detection method Deer 2 4% (3/124) Wild boar 5.3% (8/151)
» The positivity rate was higher in wild boars than in deer. « SHhEE®mU. 1 /3 STREERMEM DI,
» These findings suggest that an animal transmission cycle may be - BEBRAICHWNT. BCHITIREEEDRIIESNTVNSEER
established in Fukuoka Prefecture. 5Nnic.

4. Conclusions / ¥ & &

» Comprehensive virus screening of ticks collected in Fukuoka Prefecture revealed the presence of > fBREIBANTERULEIYSY NS, DAILAZHERUCHER. £ bMADRBRREREN D

Jingmen tick virus (JMTV), which has been reported to infect humans. 2 Jingmen tick virus (JMTV) HM&RE SN
> In addition, we established a rapid, simple, and highly specific detection method for IMTV by  » &E/fc. IMTV ZXWHREUT. LAMPAECasy >/ \ OB ZHAEHTE. duERN DEHE
combining loop-mediated isothermal amplification (LAMP) with Cas protein—based detection. CTHFEEDOEVMREEZMHET LTS,

> Since an animal transmission cycle of JMTV has been confirmed in Fukuoka Prefecture, further > fBREIRARICH LV TIMTVORGMIENEZ SN2, SERIIEDFREIRLICDULT,
epidemiological studies are needed to clarify its prevalence. SERDJIFBEZEDDIVENHD,



