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2005 304% Travel to
B. melitensis 2 9 2006 504% ISTh Travel to
2009 104K 12K Visit from
2010 401 ~N)b— Visit from
2011 401 thiE Homecoming to
ElAZRZ= (T 2014  40f% 2l Visit from
$ lr{yu %i@{ b 2015 % 601% ISR Travel to
2015 5048 BAN=2, ZA=5> Visit from
2015 501 VEO Visit from

* UK B.canisD HBETEIEHY, FEIR &M L DHETE

B. abortus %3 44 2006 204 ISTh Visit from
2008 604X ~NIV— Visit from
2016 6045 97 Visit from
BM or BA,U‘% 2017 404 hiE Homecoming to
(REZE) 14 & | Ew | mEmmm
2015 4048 NSBABI Travel to

B. canisi&# 284l

2002 1 2008 3 2012 0 2016 1
\ - p2Al
INTEARE 2005 1 2009 1(1) 2013 1 2017 1
(HARAN) 2006 3 2010 1 2014 9(4) 2018 2
2008 : EEhiEfl 2 4 2007 1 2011 1 2015 2 (1)
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SHIMAAER : 21 HuAA
EhEHEAR 0 2017.10.3-2018.2.28

EMEAE :
1. VAR E L
B. abortuszii/EEUS
SRS REER L (TAT)DEHE
2. EBEizFiELZE (PCR)

RS DIRETA1T

SEFRRIGREATES Y-
IR E A FFR
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t R EEA TR

AR R IR R R AAFFR
& B EEATPR

SRR EEMRZFR
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REPFFREBRIZIATIRN
R R R RAETERI AR
R THIRERIEATTFR
RSB S RANATTFR
RIERE Y-
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1) ReRADAE (puReTaq Ready-To-Go PCR Beads) TOZEhE

2) BhsgTEEERUTVSTag Polymerase TOEE
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4. 5) RBEMRELURNEEDTTIE THRATIRYZ BRI RS OIRES
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R X)) vooE: e :
R RERICHER (AE{EB. abortus=&E1F)

1. B. suisteEUotaE
2. B. canis®EZEDUYFIME
3. Y. enterocolitica O9%&ZE Y FMiE
PC. B. abortus®@ZEUYXmmaE 1 2 3 PC
HROEE <19 20
P BIFRERIMESNTUS, 19
FUR(CB. abortus (smooth-type) 29
ZEALTVADT. B. suisldRindan, |40 4
B. canis (rough-type) (FRFGULAL 80 15
Y.e.09MLPS(EB. abortus&4a{id. 160 2 14
RERIGI D 320 | 3 °
640 9
1 #tiEf, PCOMN S TED 640< 8 1)

O tthaft, 1DfHA ? -Endpoint i TLVRLD T, 640<H1ELLY
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ERESE (YWY I5-)  7HO0-AWBkICOES — WHRETHE—TEL RV
7HO—-ADER — BYAX (SEF 200bphiiE) [C&>TOERN

H—<2H¥425—  AppliedBiosystems Veriti (5) GeneAmp9700 (3) 2720 (2)
SimpliAmp ProFlex

BioRad C1000 Touch (2) T100 MyCycler
Takara TP600 TP650 TP350
Astek GeneAtlasG02
BEAYzxT42X G-Storm GS4

7HAO—2X Nusieve3:1 (3) Agarose LO3 (4) AgaroseS (3) AgaroseX
AgaroseME Agarose Typel Agarose Typell et.al.

MultiNA (=4 2 A F v 7EXXE. Bi)
QlAxcel (¥ &5 ) —EXRXE. QIAGEN)

SR EtBr (15) GelRed (3) 2 F Y 1) —>Direct
DNA polymerase®. #itiFy M3, LIRS hIEMDN{ERThTNWS
DNA polymerase (RSEHE : 1 HPEA)

Takara ExTaq (HotStart&d) (14)
Promega GoTaqGreenMasterMix (3)
puReTaq Ready-To-Go PCR Beads (1)
Takara EmeraldAmp PCR Master Mix (1)
Takara Tks Gflex (1)

DNA#iH F v b
QIAamp DNA Mini Kit (17)
QIAamp DNA Blood Mini Kit (2)
Takara NucleoSpin Tissue (1)
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1) RO (puReTag Ready-To-Go PCR Beads)
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2 ) &hs% CEBE{ERU TS Tag Polymerase TOE
3) MEHSODNAMHIEPCR
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DNA 6 [ &8

ANY,

#1

BA 544

#2

BM 16M

#3

BC QE13

#4

Streptobacillus notomytis

#PC

BS 1330
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RTG 1 7 6 @ 4
* 1 8 4 | 5
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(RAPD) (Pulsenet IS-PS
(AFLP) protocol) \ ¢ 0157 MLVA17
o TN#8587%% & o 32EFATDIS
cmEtarr | O
e 026
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(2017::B8h0500 ;5 8E)




EHECH FIE F 82 4TIE

—PFGE —IS-PS MLVA
73 RE

3
0103, 0121, 0145, 0165, 091
?
1
MNAE (GEAORY) AR E
ZARURILIE

(ZRRANIEGE N FTHRIREITIKTT)



MLVA17 i 2{5FEEIZDULNT

Reaction mix 1

0157-34  EHC-1 EHC-2 0157-9 EHC-5 0157-3 0157-25 EH111-8 EH157-12
(SVL-3*) (SVL-1%) (SvL-2%)

9HNVFRr

Reaction mix 2

EH111-14 EH111-11 0157-17 015X10 0157-36 0157-19 EHC-6 0157-37 EH26-7
(SVL-7%*) (SVL-12*) (SVL-11%)

9(8) MFr
CDC(0157) : 8H \Fir
PNJ(20145E4 A ~) : 17D VFRr

(Izumiya, et al., Microbiol Immunol. 54, 569-577, 2010.)
(* Timmons C, et al., J. Microbiol. Met. 125, 70-80, 2016.)



MLVA43 1B INEGFREEIZDLNT

1B N5

Reaction mix ql

IBCEES

1 (0103, 0121, 0145, 0165, 091)

g1701 q1702 q1705 q1708 q1710 q1712 q1716 q1724 1725 q1726 q1727 q1730 q1731

Reaction mix g2

(SVL-5%*) (SVL-6*)

13H\Fr

q1704 q1707 q1711 q1714 q1715 q1717 q1718 q1720 q1721 q1722 q1723 1728 1729

(SVL-23%)

13H\Fr

17DFr+26MFf = 43H\F

(* Timmons C, et al., J. Microbiol. Met. 125: 70-80, 2016)
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0157 18mOxxx

026 18m2xxx

0111 18m3xxx

0103 18mdéxxx

0121 18mbxxx

0145 18mbxxx

0165 18m7xxx

091 18m8xxx



B2 K2 U'Diversity Index® EL B
(20175 %)

I RIS

0157 1668 0.973 °1°3 0.910

210 256 0.986 0121 78 33 0.957
0111 135 55 0.924 SRS 45 20 0-871

8 8 1
42 34 0.988




2017 13tk (SR LI E . #RE E5112)
----

17m0121 0157 17c013 IRF "S5
17m2005 026 VT1 39 20 17c201

17m0210 0157 VT1+VT2 33 15 17c027 I EfRiEs
17m0129 0157 VT1+VT2 25 16 17c044 BANRHE
13m2040 026 VT1 22 6 17c213 BE
17m0144 0157 VT2 21 8 17c013

17m0212 0157 VT1+VT2 17 6 17c028

16m0039 0157 VT1+VT2 17 9 17c050

17m0351 0157 VT1+VT2 16 9

17m0104 0157 VT1+VT2 15 7

16m6009 0145 VT2 15 6 =2
17m0143 0157 VT1+VT2 15 6 17c027
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— R EMOFHIE

o BERHHTEM CEA) DERIZONT, T—
RERE

EH111- EH111- EH111- EH157- EH26- 0157- | 0157- 0157- 0157- 0157- 0157- 0157- 0157-
11T | 14BB = 80 12N 7D EHC- 1O EHC-55 R 3W | 34Y | 9m 25) 17Z | 19L @ 36AA @ 37V

[EEH4] 2 -2 1 6 -2 11 5 -2 -2 11 9 12 4 4 7 9 6



MLWAT—ARBE(ZDULNVT
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11T 14BB 80 12N 7D EHC-1 O EHC-55 B 3W 34Y oM 25) 1772 19L 36AA 37V
[Ekkt] 2 -2 1 6 -2 11 5 -2 -2 11 9 12 4 4 7 9 6
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EH111-/EH111-|EH111-|EH157-| EH26- 0157- | 0157- 0157-  0157- 0157- 0157- 0157- 0157-
11T 14BB 80 12N 7D EHC-1 O EHC-55 B 3W 34Y oM 25) 1772 19L 36AA 37V
[Ekkt] 2 -2 1 6 -2 11 5 -2 22 11 9 12 4 4 7 9 6
1 MLVAT —4 » BBE
: B8R
= .
2 HEES >
. MLVAT —4
; MLVAT —% (P TP
- s
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b
éﬁ

G
I:I’gﬂll

MLVAT < 2D0VT

F—< v; b U= nl 2-MATEAEY
B34 d 5 coYYYYYY
4 A B | C | ] | E | F | G | H | 1 | J | K | L | M [ N o | P | Q | R [ s | T |
1 ppegs | whwEw EHI111-11T EH111-14E EH111-30 EHIST-12MEH26-TD EHC-1Q  EHC-2C EMC-35 EHC-5U O157-3W  0157-34Y 2057-AM1 O157-25) D157 0157-19L | O157-3644 O157-37V
27 fecaaaad 2 -2 1 & -Z 5 & -2 -2 11 11 15 T T -] 3 T
3 | s z -z 1 4 -z 4 -z -z 11 11 15 T T 5 3 T
4 | mnn Z -2 1 L) -z 1z & -z -z 14 2 12 5 5 T 2 T
5‘_ ] 2 -2 1 1 -Z - 10 -2 -2 g 12 2 3 T 3 -]
- — 5 | socmes z i 1 z 3 T = -z -z 2 1 ] z -z 1 -z -z
iﬂ ﬁ} EﬁT —9 T [ o 2 -2 1 & -Z 5 & -2 -2 3 12 11 T T 5 3 5
3 | momnn z -z 1 4 -z 11 5 -z -z 4 2 -Z 3 5 T 5 5
2 -2 1 3 2| 38 9 2 17| 12 11 3 El 7| 4 &4
2 -2 1 3 -2 3 3 2| 17/ 12| 11 3 El 4 4
Z -z 1 - -z 11 5 -z -z - 2 -Z 3 k=l T S 5
] 3 1 T 4 -Z - 17 -2 3 -2 3 g 2 -2 1 -2 )
e 4 1 5 2 -2 13 102 -2 ) -2 3 13 2 -2 1 -2 1z

EW1L1-11T EX111-148 EH111-30 EMI15T-12% ER2E-TD EMC-1Q  EWC-

EHC-ES EMC-EU DIST-3W DIET-34Y DAST-EM DI5T-IS DIST-ITI OLET-18L D1T-38A4 D173V
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Thermo Fishertt
*StepOnePlus
* Quantistudio5

A

-
RNA#HH H
(Rochett High Pure Viral RNA kit)
-
48°C 5 min 1cycle
(RT reaction)
DURTYT
Y7 )La4q4L 99C 20 sec 1 cycle
RT-PCR  g5°C 3 sec
5 40 cycles
57 C 30 sec
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LUETHEALTWAIEVELIUWNVA 7 ILAAL LPCRTSA4T—O—TJ vk

Geno-
type Sequence Probe

JEen562s-585 CTG GAY TGT GAR CCA AGG A FAM-ACT RAA CAC TGA AGC GT-

Gl 1l JEen585pb GI,III3:E

JEen623c-585 GAH CCC ACG GTC ATG A MGB

JE1&3en1052s-1082 ATG GGA ATT AYT CAG CGCAAGT

Gl GGG AGC GTTTGG AGT TAC AGT JE1len1082pb FAM-CTC AAG CAG CAA A-MGB GISRN

JE1len1119¢c-1082 AA

JE1&3en1052s-1082 ATG GGA ATT AYT CAG CGCAAGT

JE3en1119¢-1082
AAA
JEV G111y JENS55269 GCC ACC GGA TAC TGG GTA GA SEBE(E3'NCR
i JENS5p294 FAM-CTG CCT GCG TCT CA-MGB  (105004%3k)
(WNV)  jENs5r330.2 TGT TAA CCC AGT CCT CCT GG WNVIC BRI
JE(1,111,V)E819f GTA YTC DAG CTC AGT GAA GTT JEVGV.F843fM FAM-TTC TGG YCA CCT CA-MGB  GVAFEM
LIV
JE(1,11,V)E927r VGA GAA YTT YTC TGT RCA CAT  JEVG13c.F871fM FMAéV'B' ATG GACAAA CTG GCT C- REEL
WNVcommon.3451f: GGH TGT TGG TAT GGH ATG GA CAMLATG ATT GAY COTTTT CAG V%',';,\(%iﬂ(_%ag
- . Bl
Ll el WNV3S38  y16 6GC CTT CTG-TAMRA <JEVAURIET S
WNVcommon.3590r: TC CTG GGT GGC CAA GAA CAC TEDBB

FRHE—BIR, 3vr I RTEFERTAEITEKY ., JEVEWNVO R A3 it AT 8E,



3EYRIT RTEERITHIEIZKY . JEVEWNVD A 23T I /] 5E
)7 ILAA LPCRTSA<—TJO—TJ vk
Name Sequence
JEen562s-585 CTG GAY TGT GAR CCA AGG A

Primer  n623c-585 GAH CCC ACG GTC ATG A ——
Probe  JEEMO85Pb L ACT RAA CAC TGA AGC GT-MGB
o, JENS55269  GCCACC GGA TAC TGG GTA GA
JENS5r330.2 TGT TAA CCC AGT CCT CCT GG GLIILV
probe  JENSSp20a  FAM-CTG CCT GCG TCT CA-MGB WNVS
WNVcommon. - - 16T TGG TAT GGH ATG GA
. 3451f;
Aliis WNVcommon
3200 ‘TC CTG GGT GGC CAA GAA CAC WNV

FAM-ATG ATT GAY CCT TTT CAG YTG

Probe  WNV3538p e 1T cTG-TAMRA
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Primer

Probe

ILTWVASE NI EDAILARE) 7 ILEA LPCR

JS5A/4<v—a0—TJtvk

Name
F-TBE1
R-TBE1

TBE-Probe-WT

Sequence
GGG CGGTTCTTG TTC TCC
ACA CAT CACCTCCTTGTCAGACT

FAM-TGA GCC ACC ATCACC CAG ACA
CA-TAMRA

Schwaigar et al. JCV 27:136-145, 2003



AETHEALTWSEERDAILAA) 7 IILZA LPCR

Jo54<—Ja—Jtyhk
Set B
Name Sequence
_ YF-4769F TTGATTCCATCTTGGGCTTC
Primer YF-4862C GGACCTCTTCCTCTCCATCC

FAM-TGTCGCCTATGGTGGCTCATGGAAG-

Probe YF-4804FAM

Set D (set B2 &)

TAMRA

Name Sequence
YFcom-4769F TTGRTTCCATCYTGGGCYTC

YFcom-4862C GGACCTCYTCYTCHCCATCC

Primer

FAM-

Probe YFcom-4803FAM TKGTBGCCTATGGTGGCTCATGGAAGCTG-

TAMRA

mAEHFERITHEICKY ., KYIL

S EHYA)LRIZH G AT RE,




RYEmMMNoDBAERREIAIVA(T /L) DR G

Open Forum Infect Dis. 2017 Sep 27;4(4):0fx203. doi: 10.1093/ofid/ofx203.

Prolonged Detection of Japanese Encephalitis Virus in Urine and Whole Blood in
a Returned Short-term Traveler.

Huang GKL, Tio SY, Caly L, Nicholson S, Thevarajan |, Papadakis G, Catton M, Tong SYC, Druce J.

Abstract

We describe a fatal case of Japanese encephalitis virus infection following short-term
travel to Thailand. Viral RNA was detected in urine and whole blood out to 26 and 28 days,
respectively, after the onset of symptoms. Live virus was isolated from a urine specimen
from day 14.

LOL. EEMGEHRELH D,
Clin Infect Dis. 2013 Jul;57(1):157-8.

Japanese encephalitis virus RNA not detected in urine.

Zhao H, Wang YG, Deng YQ, Song KY, Li XF, Wang HJ, Zhu CM, Qin ED, Qin CF.
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JATA No.
1 2 3 2 5 6 7 8 9 [ 10 | 11 ] 12 | 13 | 14 | 15 HV Supply
3155 4052 1982 3690 2401
0424 M:':U 1955 | 2074 |2163b| 2372 M;';U QuB M;':U 3336 | QUB| 4156 | (QUB |2163a |[ETR-A| 3232 | 3820 | 4120 | Mtub M;':U M('J':U Mtub M:':U ETR-C
15) 26) 18) 39) 30)
ID
Vi ’~\; ’~ ; ’\ ; 7 ’~\; ’~ ; ’~ ; ™ ; 1 7 ’~\; ’~ ; z-j j-j’ j-j j-j Tj j-j, j-j j-j, j-j, Tj j-j Tj
A% 2R | BR | BR | LA | 2R | LR | BR | LR | LR | R | LR | B8R vav|vav|vav|vav|vav|vav | vav | vav | vav | vay | vav | vay
H37RVD
g 2 | 3 1 4 5 2 | 3 4 3 8 | 5 3 | 5 2 3 4 3 2
Strain A(QC-DNA1 1 4 | 9 3 9 1 2 4 | 4 7 7 2 8 | 11 | 4 1 11| a 2 2 2 4
Strain B(QC-DNAZ 2 5 2 1 2 3 1 2 3 | 13 | 8 4 7 | N | 3 6 8 4 3 2 1 4 1 4
Strain C(QC-DNA3 4 | 3 4 3 8 3 7 4 5 7 8 3 8 8 | 4 | 14 | 14 | 9 3 3 4 5
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Y Y Y
JATA(12/15) HV Supply(15)
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QlAXcel, 3,5.3%
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1 2 3 2 5 6 7 8 9 0 | 1 12 | 13 | 14 | 15 HV Supply
3155 4052 1982 3690 2401
0424 M:';U 1955 | 2074 | 2163b | 2372 M'Z'ZU QuB M;':U 3336 | QUB2| 4156 | (QUB | 2163a | ETR-A| 3232 | 3820 | 4120 | Mtub ML%U M::zu WMtub M:':U ETR-C
ID 15) 6) 18) 39) 30)
e L om | om | o | 0w | o | o | 0@ | om | om | om | om | X7 | A7 | 47 | 77 | 77 | 7 (T3 7 550 |FFvaAToq 77
AR WE | WE | WA | BB | BAE A | WA | A | HE | BE | BB | BE sav |l vav | vav | vav | vav | vay . S T IToay 5 9 Sau
H37Rv 2 3 1 4 5 2 3 4 3 8 5 3 5 2 3 4 3 2 5 1 3 2 2 4
=
AEEEE | 4 3 3 | 34 | 7 3 7 5 5 7 2 5 10 8 4 12 | 12 | 11 3 3 2 4 4 4
HEk A
NOEEE
i 1 4 10 3 7 2 2 4 3 7 7 2 1 | 11 4 1 11 4 2 2 5 2 3 4
”;Bsf%ﬂ 5 3 5 3 2 3 7 4 5 8 7 4 14 8 4 15 | 15 | 13 3 3 2 2 3 4
”ﬂﬁ%ﬁ 2 5 2 1 2 3 1 2 3 | 13 | 5 4 7 7 3 5 7 3 3 2 1 4 1 4
S ERFE REEE .
. 4 3 4 3 0 3 7 4 5 7 11 3 8 5 3 14 | 14 | 10 4 4 2 4 3 4
* 1500bp Ll ED = aE—HFIFEREED =60, EEMIZ0LFR T, bLIE aE—) ZENRETHLERELEL=.
nﬁug%#m 4 3 4 3 6 3 7 4 5 7 8 3 8 8 4 13 | 12 | 10 3 3 2 4 3 4
”ﬁgﬁﬁm 2 5 2 1 2 3 1 2 3 13 7 4 7 7 3 4 8 2 2 2 1 4 1 4
”ﬁgﬁﬂm 1 3 4 3 7 3 7 4 5 7 8 5 10 8 4 15 8 5 3 3 2 4 3 4
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2015 2016 2017
TEEE R (B3mER R, %) | MEE%2a (B55EEEH, %) | MeakEk (575Es%H, %)

T4 — 3 49 (92.4%, 49/53) 48 (87.3%, 48/55) 40 (70.2%, 40/57)
1 locus;& L 1(1.9%, 1/53) 5(9.1%, 5/55) 12 (21.1%, 12/57)
2 locikl £ &L 3 (5.7%, 3/53) 2 (3.6%, 2/55) 5 (8.8%, 5/57)

2017EEIZ20—H A EL—HLEEROEA L. 2016FEEELLRBEHFEITETL
TULV=(87.3% vs. 70.2%, p=0.027) ,
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RLEE

- B ARFTBIEA (R. japonica, 3F&)

- D DAVHJK (O.tsutsugamushi)

- Oy — LT BEER (R. rickettsii, 3FE)
- R BF I X (R. prowazekii, 3F&)

Ttk

- REBE(R. typhi)

- i ERATBEEL (R. heilongjiangensis)
- 3t ch B HTBEER (R. conorii)

*R. helvetica

* African tick bite fever (R. africae)

*Flinder tick bite fever (R. honei) 2017&%1‘?

*R. sibiri [ib\gﬁ N
sibirica DDA YHYE : 439451

BEIETERNERLEYryF7E  BARKIHIEL: 33741
- DDOH IR

- B RFIBER
BRATHR 25w [ JSF | sabighs | SFTS
- Hb ch AT BE R 2018  75/? 86/? 35/?

* African tick bite fever
-Queensland tick fever (R. australis) 2017 89/337 91/439  37/90

"R. tamurae 2016  63/275 79/500 25/60
*R. helvetica
*Ca R. indica 2015 56/212 65/415 24/60

2014 48/240 78/317 23/61
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» Hanaoka et al (R. japonica Realtime PCR, R. heilongjiangensis, Emerg Infect Dis 15:1994-7, 2009)
* Conventional PCR (Rickettsiaspp 17k Da, gtA, H20F D EEEERHES, R japonical7k DaFuruyaetal, )

e Conventional PCR (O. tsutsugamushi TSA, Furuyaetal: J Clin Microbiol (1991) 29:2628-, (1993) 31 1637-
& Satoh H et al: Med Entomol.Zool (2014) 65:183-)

1. BRIy FTPEDZSHRE 5. 8 ARBRERE(O. tsutsugamushi, R. africae,

(R. japonica, R. heilongjiangensis, R. tamurae, R. conorii, R. australis, Cand. R. indica etc)

R. helvetica etc) 6. 4 IR BEIE D BRI
2. BARKIBZAFEAOILK 7. T (MBEZEOAER., SLE S, B

3. BARIMEAEODOONRFORESHD fMib--+)
BV (=EGRIZITE R EE)
4. DO HEJFOrientiad) k1% (FR{E6E!)

« Kawamori et al (SFG and Scrub typhus Realtime PCR, H26%&##1%)
‘ <Primer 148 +Probe 2%& (for $I AR ) v F 7, for DO RFITVYFT) >



PCR flow

1. Realtime PCR (universal and/or specific), and/or LAMP

2. Conventional PCR (specific and/or universal)

The 1 target for Rickettsia spp: 17k Da antigen, citrate synthase ( gftA )

for Scrub typhus: TSA (56 k Da) and/or 47 k Da

3. Sequencing
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Abstract

Tsutsugamushi disease (TD) and Japanese spotted fever (JSF) are known as representative ricketisioses in Japan, and caused by infection
with Orientia tsutsugamushi and Ricketisia japonica, respectively. For molecular-based diagnosis, conventional PCRs which independently
amplify respective rickettsial DNAs are usually used, but it's time-consuming. Here, we describe a new duplex real-time PCR assay for
simultanecus detection of O. tsuisugamushi and spotied fever group ricketisiae, and evaluated under several PCR conditions in & public
health laboratories. The detection limit of the assay was estimated 102 copies and the sensitivity was almost same as that of 3 conventional
PCRs. Total of 317 febrile patients were selected as clinically suspected or confirmed cases for rickettsioses. The detection efficiency of this
assay for O. tsutsugamushi from specimens of blood or skin (eschar) seems to be aimost same as that of conventional nested PCR even in
different laboratory tests, while the efficiency for SFG rickettsiae tends to be higher than that of 2 traditional double PCRs. Our duplex real-
time PCR is a powerful tool for rapid diagnosis of ricketisioses, especially at the acute stage of infection
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Specificity of Ot-Rj-duplex real-time PCR in Rickettsiales bacteria

O. tsutsugamushi Gilliam

I rrie/Kawasaki
I Hirano/Kuroki
I shimokoshi
I sp-2: sato Gilliam)
Y JG: Kasei (Karp)
R. japonica YH

FT

R. heilongjiangensis CH8-1

R. asiatica 10-1

Ag@

R. helvetica

R. honei TT-118

Sheila Smith
246

R. tamurae AT-1
e

Rickettsia sp. LON LON-2
R. monacensis
(formaly In-56) IN-1

brein1
Wilmington
FLA2
]
Anaplasma phagocytophilum HzVA
Arkansas
AS1457
HFS565

\}
I 05 &6\’%"

Source

Human
Human
Human
Human
Human
Human
Human
Apodemus speciosus

Human

Human

Haemaphysalis concinna
Ixodes ovatus

Ixodes ovatus

Human

Ixodes persulcatus

Ixodes columnae

Ixodes sp.

Human

Human

Amblyomma testudinarium
Haemaphysalis megaspinosa

Haemaphysalis longicornis

Ixodes nipponensis

Human
Human
Haemaphysalis flava

Human

Human
Eothenomys kageus
Ixodes ovatus

Ot-Rj-duplex real-time PCR

Ot-FAM

)

Ot-FAM positive
Ot-FAM positive
Ot-FAM positive
Ot-FAM positive
Ot-FAM positive
Ot-FAM positive
Ot-FAM positive

\_ Ot-FAM positive /

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative
Negative
Negative

Negative
Negative
Negative
Negative

Rj-VIC

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive
Rj-VIC positive

\ LRLVIC positive

Negative
Negative
Negative

Negative
Negative
Negative
Negative

Hanaoka
Rj-FAM?)

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Rj-FAM positive

Rj-FAM positive

Rj-FAM positive
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative
Negative
Negative

Negative
Negative
Negativqo
Negative



Detection assays of O. tsutsugamushi (Ot) and R. japonica (Rj) DNAs from febrile patients by Ot-Rj-duplex real-time PCR, conventional PCRs, and serological tests
in 6-endemic prefectures of Japan, 1997-2016

ot Rj
. Serological Ot-Rj-
Total Ot-Rj-dupIex Conventional Sezgg?)lfcal ri(t)féniz Ot-R.j-dupIex Conventional PCRs? test of NO.S o dupl_e X
real-time PCR PCRs? . real-time PCR IFA3 or patients real-time
Location o OF  Labora- IFA? or IPAY " diagnos IPAY  diagnosed/ PCR
febrile tory ed/ lagnose
(year) patient  tested? Nos. of Nos. of Nos. of total 3 Nos. of Nos. of Nos. of tqtal
. nested PCR . - Nos. of positive/ double PCR SFGR-double o patients
s tested positive/ o seropositive/  patients . - - seropositive/ Range of
- positive/ . patients tested positive/  PCR positive/ . tested
patients tested . patients tested  tested o tient tients tested patients %)) Cq value
%) patients %) %)9 (%) patients patients teste tested (%) (%)
tested (%) tested (%) (%)
Akita 33/33
(1997- 33 MEE 33/33(100)  33/33(100)® 18/33 (55%)% (100) 0/33 NTLO NT NT 0/33 24.4-37.7
2015)
Fukushima 67/67
(2010- 67 EER 64/67 (96)  67/67 (100)®  67/67 (100)% (100) 0/67 NT NT NT 0/67 21.6-41.0
2013)
Shizuoka 21/28
(2010- 28 FaRE 2 18/28 (64) 18/28 (64) 21/28 (75) (75) 3/28 (11)® NT NT 3/28 (11)  4/28 (14) 27.9-40.0
2016)
Wakayama 322
(2008- 22 B R 3122 (14) 3122 (14) 3122 (14) 14 9/22 (41) 5/22 (23) 5/22 (23)  12/22 (55)% 12/22 (55) 21.3-40.1
2012)
Miyazaki 11/28
(2008- 28 B4 12 11/28 (39) 11/28 (39)  11/28 (39)® 39) 7128 (25) 2128 (7) 2128 (7) 9/28 (32)Y  9/28 (32) 22.6-41.0
2009)
135/17
Subtotal? 129/178(72) 132/178(74) 1201178(67) o 76) 16/50 (32) 7/50 (14) 7/50 (14) 21/50 (42)  21/50 (42)
Hiroshima 6/139 56/139
(2013- 139  HPTRI 6/139 (4)® 6/33 (18) 2/13 (15)® @ 55/139 (40)®  12/31(39)  54/102(53)  4/13 (31) (40) 22.0-37.9
2015)
141/31 81/317
Total 317 135/317 (43) 7 (4d) 74/317 (23) 26)
2: Conventional PCRs were performed by the procedures of previous studies: Ot-nested PCR (9, 13), Rj-double PCR (10), and SFGR-double PCR (6). InSt rument:
3): Assayed by indirect immunofluorescent assays (IFA: potentially positive of more than 40 antibody titier). " AB|7500
4: Assayed by indirect immunoperoxidase assays (IPA: potentially positive of more than 80 antibodiy titier). = ABI Ste ponePIUS
9: Final results of rickettsiosis determined by a combination of Ot-Rj-duplex real-time PCR, conventional PCRs, and/or serological tests (IFA or IPA). - L|ghtCyC|er 480 (Roche)
): Otf-ir;:ts_tset(i;(ég ';N::dd:)hr;egjé/ ;?,\r,';es l;r:]c;d‘llclitt:ﬁttlﬁzsg tsr:mz:sve the low detection efficiency of O. tsutsugamushi Shimokoshi strain as described previously| = LI ghtCYder N ano (Roche)
An alternative degenarate primer (10m2: 5-CCDCCTCARCCTAMTATRATGCC-3') instead of 11' primer in Table 1 was used for second-step PCR. ReagentS:
): The subtotal consisting of confirmed cases of rickettsioses was obtained for statistics analysis as shown in Table 5. . Pre m iX EX Taq (Pe rfe ct Rea | TI m e) (TA KA RA B | O)
8): Ot-Rj-duplex real-time PCR was used for diagnosis in clinically suspected cases of rickettsioses. . nghtCycler 480 PrObeS M aster ( N | PPON GenetiCS)
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