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OREET D ITEAEFAL, 12 IO EE R IR OV TERERA T 7o FE 5, 6 Z5l) 0 B ASKLBEEN) A
T BT DRNSIC. ~4 =0 BARBEN 7> F 7 R RIERE 2OV TE, RN 7 HUTH 4 (8], 3
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23, K RFERDSHI T2V T V5 A APCRIEIZE AR
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VoroF 7 a ke BT 2 L& T % J5 1% (SpRija
) KO, ITAE, oo 5 AEAF SRR TR DS A T
72, 16S IRNAZ X —/7 " LT ALBEENEEY /-y F 77 &0
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SpRija5' : 5'- GAACACGATGATACACCTCTGCA-3'
SpRija3': 5- GATTAGCCTCTGTCTTCAGTAGTATTTTAACT -3'

+ TagMan MGB probe

4)

5)

SpRijaMGB : 5- (FAM)- TAGCGTCTATTCTAAGTAAAG -(MGB) -3'

T LB I [Duplex %]

PCR

T I — (DO, FLHFEEELLE)

OR-F : 5- GGAGCATGCGGTTTAATTCG -3
OR-R : 5- GCCATGCAACACCTGTGTGT-3' 6)

+ TagMan MGB probe
(B AALEEEL: R japonica)

7)

Rj-VIC : 5 (VIC)- CGGATCGCAGAGATG —(MGB)-3'

(2 2H K O. tsutsugamushi)

Ot-FAM :5'- (FAM)- AATGGAGACATTTTTCTTC -(MGB)-3'

*1st PCR (V7 @ dtam)

R1: TCAATTCACAACTTGCCATT 8)
R2: TTTACAAAATTCTAAAAACC

<o ~ogg  -Nested PCR(UZ T 7 @ L)
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9)

Rr17.61p : GCTCTTGCAACTTCTATGTT

Rr17.492n : CATTGTTCGTCAGGTTGGCG 10)
H LT (PARIE A AALEEAR Ay &S TV )
R5: CGCCATTCTACGTTACTACC
R10:ATTCTAAAAACCATATACTG
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R O F T R E T

BRRUBER
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SpRijas& 1L D3 Duplexi &b B D HEF LR~ T22
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£2 YZIEALPCRIZEZ2DDEERDEE LLE

W ik Ctfi (FHEIRED
SpRija & Duplex &

P.C. 104 31.2 29.2

P.C. 103 34.9 328

P.C. 102 (40.2) 373

P.C. 10! ND ND
FRBIER S R? 0.986 0.966
Kochi YH3 #k 38.2 36.6
Kochi YH4 #£ ND 37.1
Kochi YH6 £k 39.0 375
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(=" —%0RH)
-SpRija %® P. C. 10%1%, Ct fif 40 LA Eo7-sh B
ONested PCR ®RSE 1347 P.C. 102
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PR E L CERBS AN IE IR L, TD%Y 7T
7B AED1TKkDaE HE 22— N T 58 a2 E e L
7-Nested PCRVEZFEfiL, v — 27T AZIVFEETHE
VIO FEESRATOIEEL. ZoZETEY, BIRIRA
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DR CE W, Uy F T B Itimd17kDa%k '8 &
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Z i Fe % IiiR]3
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7= (3K3).

72k, U 7o R O (i, foZ, N7 4—a—
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R FREOFEGRAIL, 4T CH 20044~ 2006412
FMELT=Z &M BHDHY, BT I R C o6 A Hiulikd
PERLTWAEILE, N TO H AKLBFEERE O 38 A4 1l
PR R ER OfE I & BB R AER (DT DA H7s &k
ET DD, B ORMAE G T HEEBIZ, B
OREAERLIT D LTEE THDHEE X, A RIFHE
FEhfi+HZEE LT

ZORER, AEIF3BI0FED~F = ERIE (F24),
AR TR TIE, ALBEEEEY 7o T 7 H356 R (4 (FE 4k L

VA L e e =1 =t VAL AR )~ Er R o A . ST T
BN CET=Z 81T, RO RIEYYEDOZIFICHER T DT —IVIRIRHY) STz, (BL, H ARLEIZY
XHLEEZLNA. T T IS N2 o7 (£5).
x4 BERATERERLE-YAZFEORNR
5 e PR St BHIRIER) F 5 AT KT FRET
—E H7 &)
£ 0 K X B K K A B OH K X B K K & B OHE K X B E K A& KB E K &
ot mf 2 02 2 5 1 0 L 0 L 0 385 L 1 5 8 60 0 1 L 018 000 L o
#0031 020 16 2 1 3 4 8 13 9 15 5 73 8 47 5 0 10 11 11 20 48 13 0 1 1 1
i 0 0 0 0 0 0 0 O 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
THNF s = w9 0 1 0 0 0 3 0 0 113 0 0 6 13 0 0 0 0 0 0 1 2 0 0 3 L 0 0 28
#0001 2 0 0 0 0 0 0 8 4 0 2 4 1 0 4 0 0 0 0 2 1 0 0 5 3 0 0
o T 2 0 0 0 0 0 0 O 6 0 0 0 3 0 0 0 000 0 0000 0 0 0 0
Fv  AAFIAFH= ?ﬁ 100
jo #0011 0 2 2 0 0 0 0 10 0 21 0 0 0 7 0 0 0 0 5 02 7 0 0 1 3
‘ : P Lo o
TSl At 00 o 0 3 6 0 0 0 0 0 0 0 0 0 0 00 000 0
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. ; o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 00 0000 00 0 0
AANF~HF= i%m 11
#4000 1 3 1 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 2
o @k 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 3
LT FAFvE= ?yﬂ 3
#4000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
55 e t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0000 0 0 0 0
T pmyangrey= 2
4= #0000 0 0 0 0 0 0 6 3 0 2 0 0 0 0 0 0 0 0 3 2 2 4 0 0 0 0
. w0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0
rebes= 4
#0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
o ; o 0 0 0 0 0 0 0 0 0 L 0 0 0 0 0 0 0 00 00 1 0 00 0 0
“H= BRIEH= . 4
0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
, ¢k 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
T hayavg= %E 10
#0000 0 0 0 0 0 6 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S 0 50 40 0 0 119 54 31 13 49 0 1 40 70 27 12 0 48 2 0 0 5 0 0 0 49 25 0 680
At (b fh) 93 10 27 24 4 5 4 11 125 40 15 39 59 89 8 66 15 0 10 12 50 26 90 32 70 5 12 10 960
Bt (R F ) 93 60 67 24 4 124 58 42 138 89 15 40 99 159 114 78 15 48 12 12 50 76 90 32 70 54 37 10 1640
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HX R H = 4 3 75.0 R. tamurae 2 1
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e F e = 3 0 0.0
Yvhv&= 4 0 0.0 -
OFEET @4t Ol (IHALS) @OFFHE @A L EEIT ©KMT OF &
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[AIRRR RN FE DR 2 R ERILY, ~F =FV Ty
FTIRATIRDLS RESEE+ Dl REMED RS, RS
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Establishment of genetic diagnostic methods for Japanese spotted fever and
survey of ticks carrying Rickettsia japonica in Ehime

Chitoshi TOYOSHIMA, Mayumi YAMASHITA, Hiromi IWAKI, Yasutaka YAMASHITA
Hiroshi TAKIYAMA, Akie OCHI, Manabu AONO, Hiroto SHINOMIYA

Japanese spotted fever is a tick-borne infectious disease caused by Rickettsia japonica. The number of patients with
Japanese spotted fever has been increasing nationwide, and in order to prevent the increase and spread of patients, it is
important to establish a diagnostic system using a rapid and highly sensitive genetic testing method, and to clarify the latest
status of ticks carrying Rickettsia japonica, such as the type and rate of possession. Therefore, we established a highly
sensitive and specific test for the detection of Rickettsia japonica in both human and ticks, and conducted a survey on the
status of Rickettsia japonica in ticks. For detection in human clinical specimens, screening was performed using the
Duplex real-time PCR method, and positive results were comfirmed by sequencing. Twelve suspected patient specimens,
were tested, and the Rickettsia japonica gene was detected in six cases. As for the survey on he possession of Rickettsia

Japonica in ticks, a total of 1640 ticks were collected four times a year at seven sites in Ehime and classified. The nested
PCR method targeting the gene encoding the 17 kDa protein common to the rickettsial genus revealed that Rickettsia
Jjaponica was not detected in all samples, but that other spotted fever group rickettsiae were detected in 56 samples.



