3% %%, ¢ MOHW106-CDC-C-315-113112

A AR TIR A E #1F 106 & F p fkF g

EORIT AEATE A &1L B % o o (Severe fever with

thrombocytopenia syndrome virus, Spotted fever group
rickettsiae,Anaplasma spp., Ehrlichia spp., O.
tsutsugamushi) 2L F1 5 71 2 Fih 4 B M8 2 S 4557
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¢ 2 ;}ﬁg
mE L o] RS SR & gz (severe fever with thrombocytopenia syndrome,
SFTS) {}’ﬁs’ B FATRF R Lo (SFTSV)ehid fy vmed i 5o o 3 # 2
ol RO G- BATE SR i 2009 # ¢ B & pae A
ﬁﬁéﬁ%ﬁ%’ﬁﬁﬁﬁﬂﬁﬁi*%@%KSHS£?4@wo;
AR PEAFRAL B L FEY R PR LA T
PERISFTS ek B r 2 A 522 47 5 pd > P RG ]
B4 o pa BL4% (spotted fever) & _ma@h#h > 5. =% §8(Spotted fever group
rickettsiae; SFGR)& % #7514z 725 5 © SFGR ¥ | %37 5 fh47 e s 6
FoRED FREBLITRBI AN b g o 2ok E ARG TR B
B2 o o8 %2005 & o R A s BV 6] o & A48 (human
granulocytic anaplasmosis; HGA) &_d V%’ & vEsk & 2548 (Anaplasma
phagocytophilum) & % 314z e g5 » 4 3 H $238 {1F < g (human
monocytic ehrlichiosis; HME )&_d & £ 4]# < %8 (Ehrlichia chaffeensis)

R & aldz g T o ™ AR )]333""4;“’ LR m@r—’#}ﬁ’v o Pown 5 AREE &
HGA 2 HME 5 b4F % iz d #7343 2 844 4.7 7 A phagocytophilum
% E. chaffeensis o = & & 4v 3 £ g b1 E R - % 35 5 Orientia
tsutsugamushi & % 5142 5 5 0 d & I hH2H B ﬁ/ﬁa ER o I
gt ii’t%ﬁ:}fk«‘f}% » & & 3 300-500 lﬁﬁq% 7] 2017 # 1% % 10 *
ERIG* L% 2B LABEEREHZ 6B HGA  pm bl » A4
. SFTS » spotted fever 2 HME i 5] o A 3t} 23 k& B = s =t 4 -
A TW-1, TW-10, TW-19, TW-22,% TW-26 sequence types - .biijx R &
B AR 1 o
Bk w B P PR R~ sEBRE ~ B~ A S E IR
CHF AR LA



FHR

Severe fever with thrombocytopenia syndrome (SFTS) is an emerging
infectious disease. SFTS caused by the bite of ticks infected with SFTSV (a
new bunyavirus). SFTS was initially reported in Henan and Hebei in
mainland China in 2009. Subsequently, SFTS cases were reported by South
Korea and Japan. Taiwan is located near mainland China, Japan and South
Korea, surveillance and molecular characterization of SFTSV are crucial for
disease prevention and control.Spotted fever group rickettsiae (SFGR) are
zoonotic pathogens which cause spotted fever in human and animals. Spotted
fever disease is found throughout the world. We previously reported a patient
infected with R. felis in 2005. In addition, several Rickettsia spp. have been
found in small mammals in Taiwan. Human granulocytic anaplasmosis
(HGA) and Human monocytic ehrlichiosis (HME) are tick-borne diseases
caused by Anaplasma phagocytophilum and Ehrlichia chaffeensis,
respectively. Although no human cases have been reported in Taiwan, these
pathogens have been found in several tick species and small mammals in
Taiwan. Scrub typhus is caused by Orientia tsustugamoshi transmitted by
mite bites. Scrub typhus has been a notifiable disease in Taiwan since 1955,
and is the most important rickettsial disease in Taiwan with approximately
300-500 confirmed cases each year. During Jan-Oct in 2017, a total of 372
confirmed scrub typhus cases and 6 suspected HGA were identified. No
SFTS, spotted fever and HME cases were found during the study period. A
total of 23 O. tsutsugamushi strains were isolated. Sequence analysis of TSA
gene revealed these strains belonged to TW-1, TW-10, TW-19, TW-22 and
TW-26 sequence types and are closely related to Thailand strains.

Key words: Severe fever with thrombocytopenia syndrome virus, Spotted
fever group rickettsiae,Anaplasma phagocytophilum, Ehrlichia spp., Orientia

tsutsugamushi



- ~FHE TR )RS EE G (severe fever with thrombocytopenia
syndrome, SFTS):

B S ] R0 SR & e (SFTS) A 4k severe fever with thrombocytopenia
syndrome virus (SFTSV)E %4 enbd 2 #7e7vd i 142 - fARTE @ 4 o SFTS
B5 2009 £ ¢ AP E P dARIRE > 2010 £ ¢ W~ £ CDC ¥
6B &7 SFTVS Zip|» 2 837 12+7% F SFTSV strains s § ¢

A EK R P A NI6 B > Y EF RIT]SFTSV it (1-6 )o d 3t SFTSV
STRR A B E RIS A R £ £ L fod & R $08 2010

Gp R R f b A SFTS o 3T Agi W p 4+ pi 4 3 SFTS(7-12) - #
%i%ﬁﬁ%?ﬂﬁ%m’%w%QEWﬁﬁi\i~ﬁ‘%‘ﬁ??
P13] SFTSV 248 » Biom ipdt #5587 4% SFTSV & % (13-14) « - 4130

» WA 22 IRt B 4 SR Gy R SFTSV enfg i » ¥ oh A B X 2 ?é‘é%’%\z} .
MR A R A o SFTS A W ek ek e HE BT E? g X

P FE o LIRS Y EF B e £ B BT

i

¢

FiE 12-30% > B¢ ud EEAR G o EFAF A ITE LD AZ

éﬁrﬁéﬁ%ﬁmSFTS:}gﬁ,@a SR TIERR WINPT,

SRR Y W R RIRITE Y pRAF R SFTSV g R AR Ak
Edpm i AT R £ e 57 reassortment & (7 PoiE F (L o B ooy
AFOREF R A Aw T AR SFTS o ST R T 57 - P~ ikl

FHEMRSFTSV, ot MpdL k- & %2 > Flu £ 8l SFTSV ehjh 7]
RIS RERE MR FREEP AR RER S o A% %4
g edite ~ FEUARST P E SR L L R e E 7 SFTSV feipl - B
o G- T A TR 2 24T

= ~ sagk# (Spotted fever)



s 2L § A gh4 > 5. =X 48 (spotted fever group rickettsiae; SFGR) g %4 5!
ﬂ‘\mf‘ ﬁﬁ SFGR =3 -9- ﬁ:? A\Fg H’ > ..:”""’—j"m”&' P\ —?} 4 L’J’Jf ;U,;\ 'gﬁ o g A 3 ‘L”_ "

=
L
|
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BRI PR EIERS D A R R SRR
ﬁ&’%%ﬁﬁﬁﬁ%ﬁﬁﬁﬁﬁiiﬁ@’ﬁgﬂﬁﬁﬁ%°£%%
SRR 12 % K R 12 % o TRk BB CEE SR
e R F e PR AR RHHIA T AR A RIR R PR P L
PSR S FNE AL E o SlAC A B 2 SRy A
3 R. conorii 3!14= Boutonneus fever 2 Marseilles fever; R. sibirica 3142
North Asian tick typhus; R. australis 5142 Queensland tick typhus; R.
japonica 3!4= Japanese spotted fever; R. rickettsia 514> Rocky Mountain
spotted fever % -

B G e b4 F F R i 5L s £ (Rocky mountain spotted fever ) »
"SR F & ¢ % a4 (Mediterranean spotted fever ) ~ A 37 1% 454 sa
% % (North Asian ticktyphus ) ~ p 4 =24 % (Japanese spotted fever ) o
Poan > R e rrmmah# kA T < FRd 2 a4 (15)e o A B 2008

ERFIRA LG EE R /“Liﬁ’ RN S RPN | A el
B FRE vy FER2 Y (16-18) -

&%%ﬁfﬁﬁﬁ PP e ke i TR RIAE £ F Spotted
fever Rickettsiae g % - i&— # i& {7 Spotted fever Rickettsiae 32 % 271 =
RERFIEFA 4472 i (FHF 2 8.2 A w]2 SFGR> #1 & Fun
outer membrane protein A (ompA), and outer membrane protein B (ompB) %
highly conserved housekeeping genel6S rRNA, citrate synthase, 17-kD
lipoprotein i& {7 & F] A 4 47 2 A dE o 47 o T A7 3 35l B Flensg 3 &

FPEBREA M TRAPRAY Y EHEZAIMBAFL D0
TRzt & o



= ~ A &A% (human granulocytic anaplasmosis i # HGA)
ﬁ % v im¥e @ 25488 (Anaplasma phagocytophilum) & - f.4 ¥ p & 4
sk A R R i-’,wi" v dn e SRR el TR e € 514 A SE R A4l
i (HGA) - A. phagocytophilum # = g g% 4 - & & A 7H (5 ~Jg~ 2 »
ZE) H -4 %iﬁ@—fw}% v s s F I HGA » i & & e

RSB RERE S AR R L o £ R A 1994 & & 5 352 HGA :@5’&1} v H 1S
MY g 2 I 7 (China, Japan and South Korea)~ % g B o LiH, Zhou
Y £ 4850 2010 £ A7 5 47 0 HGA Bt pEip i B g chik

.L,et
<l

18
T

i 26.5%¢A.phagocytophilum & % #7512 chfepk gk &2 — & lm 2t o &
A te s SE00 0 ¢ DIRFE S FER - VR R A FR > F > FER

R E = ~0 & 3k g (Leukopenia) & x| 4% & -* J thrombocytopenia
% o B # & J5 e leptospirosis, murine typhus, dengue fever » ¢ 5142 4p 7 i1
SR 0 BT F W] (19-26) o Fpt ¥ FlEY M W E RIS 0 E R
Bg7= e

33 HHFFAF NP FRER L DL R RWEF R LT AR
Anaplasmae g %4 - 54— % &7 Anaplasma 12 % 22 > A FRE >

AT A R (T HP R 3 BRI W 2 Anaplasma s R4 0 33 %ln\%ﬁt:f}%[\?@ ’

¥ & F#k msp2 2 highly conserved housekeeping genel6S rRNA & 7 &
FIZ/E RGP E PR E AR R LB LT A nREE 4 Al

T B TR #%o

z ~ 2 EE PR PF X 4z (human monocytic ehrlichiosis; f§ £ HME )
YHI#E <48 (Ehrlichia spp. )& - 8w p F4 2 5 > 7 @;g
RAAS RARIZ(M 2 28) 4- A3 20@dp 5t
1986 & ZF 3 22 4# < 4 (Ehrlichia chaffeensis) # 3l4= HME » i &



Ad AR ek ArrTeg @ 5o - Ehrlichia spp. ¥ g 3 8 17 3% (monocyte)
5 2559 5 3k (polymorphonuclear granulocyte; PMN) ~ iz s 3% 2w /[ 45 & ©
AR R mE R R E 2 R R R Ry~ Vo B
BA ~FFF AR TR T A g NI K o
B RSB EH S T RB P AR TR (27)
vﬂ%wﬁa;%ﬁ@%%%aﬁ%@ﬁﬁ@%ﬂﬁ&ﬁ%?%oiﬁ
w&;m PR Roehn e 7P E_F & 3 Ehrlichi > 1512
ﬁ@@—ﬁ%%%@%i%i%ﬁéﬂiﬁﬁobﬁlkﬁﬁﬁ@‘%
gL 2 3| w2 Ehrlichia 5 & ¥ - 3 & 4 45 R4 > % highly conserved
housekeeping genel6S rRNA, heat shock protein, major outer membrane
gene (omp-1) (¥ & F1 % A A~ 72 MG ML 47 T 7 T8 A FenP R 24
FomRMA A PN TRFBARY  EHBE R Ficl TG

iau%ﬁ“w’wﬂim%ﬂ®4ﬁfﬁo,mﬁmﬁkﬂ112$’
EF s 912 % FHG AE T RS EF DR EF T N EA
(eschar) » i & Tk ik & F# 8 8 ~ B ~ Vo ROT - BB BT S/ %
FaE e AP B oo A pAMIREHBERTLI 5 T RN N
g S TEREL 0 d 3T RRTR AP FF 0 395 HHE 2 (28,29) 0 5
A 1955 B m| A A BAR O MFW LS AL H - SR
& ARITE kE & X F 300-500 B FE T b (dF K 2001~2005 & = R

-~

3 17450 FE E s b P A p 1999 E {5 & & 3 313-791 T[%EE?LJ?G K
SR ARD 0T REFS AR EEEPH S SAK - FER B2

Bh E a4t ixuaE gL 3 105ﬁ{§’}a4mﬁﬁ/§]§;§20



~29 & o

Orientia tsutsugamushi i Jx %39 & TSAS6 Fihr F R4 > B v @ Eﬁ? s
20 548 % I o 3% - 2 ¢ prototype Karp, Kato, 2 Gilliam % highly
virulence strains- §& B 2 & 7 3] 7tk = Boryong &>+ lower virulence strain.
TSAS6 & Efups ML B gy o & A1 85 AR
BeTyER i R k-9 0 TSASE ¥ RlG i B L Erh & R hi R
(30-34)0 &3+ & #-£ 477 Fe i (7 H B~ 3+ BLZ A %] 2 Orientia tsutsugamushi
B R 0 3 A S Y R A FIRR R R A 4T 0 15 T v i TSASE 4 7
FRrlgr it L B 2P e pF4t heat shock gene(GroEL):zt 16S
ribosomal RNA (rRNA) & F1 2 R 2 LM t7 0 T 7 o A Fang R 2
ATFEBERAEE AN THFLERFEAPRANES  SHILREE
2 Pipl TR £ & -



LS

- R wER LR R RRER ARE A FLATEAF R L

1N

@ % g & 8 (SFTSV, SFGR, Anaplasma spp., Ehrlichia spp.,
O.tsutsugamushi) & % 5 2 5% 025 bl i - 23044 (7 Heparin &
EDTA z. > » 5~10c.C.% = '}% 3c.C.) ¥d B EFL TN % S %;ﬁ%
AR REFZ AP R T AN B AR FHEFE R
RPN EFEMRZ RPREEE RN B ARES TR R
Fom FHREVTIIGMETENAC kP FE Fr o RS
BFz R 1TER o A2 LRl 2 E LD (MK R
0-7 =)~ 5 AR P (et D13 t8 8-13 =) ~ s 4R #P (e sk 21318 14-30
'Uiﬁ@°%‘ﬁ%ﬁ%@’%ﬁﬁﬁﬁﬁﬁ‘iﬁﬁﬁﬁii%
F2 FHELE UFGRRE FR o 3 I 0 B LA 4T 4
IR 2R F o Aol skl o~ fEAE  FR P R BRI 2
ZRAEFEA E AR REPBE P SR REIAEL S HBES B2
WA g REGFY B0 C AN E A FTT o
viE 2 AR R R ATE A S K38 4 om R A(SFTSV, SFGR, Anaplasma
spp., Ehrlichia spp., O.tsutsugamushi)$Htite: & (4 # %8 12 Vero » L929 &t
HL-60 'm s k32 & 7-28 % £ & 3 o F & 7};’7‘* v H# iRy
SuparatGiengkam % 4 %A 2015 # PLOS Neglected Tropical Diseases #F
T }*J%z‘fﬁ gt T 4 FBS serum ER LA 2 ER w4 K
confluence ~ %1% 33 & i &2 B - FpFed 3 i 1 iE > g
Boif it AT E A G K @ Ao R4 (SFTSV, spotted fever group
rickettsia, Anaplasma spp, Ehrlichia spp, O.tsutsugamushi)s % $ i -
C iRk R mre s % LK ATE A B £ @ % om A M (SFTS,SFGR,

10



Anaplasma spp., Ehrlichia spp., O.tsutsugamushi) % & @ RNA 14
QlAamp Viral RNAKit (QIAGEN) # B-# RNA> L & R3Z 5 {]* %
FAL-Bd Rl VN ERESEPREE - |G RTG
Pedh B0 A E RSP e B 140 L s A i R HRH
ezl g * QlAamp viral RNA mini kit (cat. no. 52,906, Qiagen, Hilden,
Germany) % P~ RNA > &84 RNA 32t 70 pL M-k (Water |
containing 0.02% sodium azide) - DNA 1 ROCHE High Pure PCR
Template Preparation Kit ( Cat. No. 11 796 828 001 ) % P~ * & 48 2 -
2wz 12 &% 2. SFGR, Anaplasma spp., Ehrlichia spp., O.tsutsugamushi
Pifk o p AP oo A2 20 200 pL ¥ 200 pL 2 Binding
Buffer353 /8 £ {5 > £ 4v » 40 yLProteinase K- W 2 BiR £353
B2 T0C RipH 4 # 10 ~ 48 o £ 4 ~ isopopanal 100 pL 353 R &
{4 » 4 ] High Pure Filter Tube 2 8,000 x g #t.w 1 4 4% % 4 High Pure
Filter Tube % #7:n Collection Tube 7 » 4c » 500 L 2z Inhibitor
Removal Buffer- 2 8,000 x g &t~ 1 4 45~ £ % 4% High Pure Filter Tube

2 #7en Collection Tube 8 > 4 ~ 500 g L 2. Wash Buffer» r2 8,000 x ¢
o 1l 44 £45 00 B4 wash - =& o % # High Pure Filter Tube x
#7er1 Collection Tube {6 > 12 13,000 x g 3t~ 1 4 48 > #- High Pure Filter
Tube & F e ™ G20 o B (4 # High Pure Filter Tube *x % #7¢h
eppendorf » 4v » 50 ¢ L ¥g#t 70°C 9 Elution Buffer » # % 10 4 4% >
™2 8,000 x g & 1 4 45 > eppendrof ¥ s 48 T 5 gr 5 P~2. DNA o
-~ 513 (Primer) sk - & & = 2 B & pe4ddy £ & (Polymerase Chain
Reaction, PCR) @ 31 3 ek 3+ 7 i 2 fpeng & @ 2> H 2 a0 8 4G 2%
530 RNA & DNA B 7 > 513 (Primer) sk 3282 & 8-k % o
LR E TR 7 PCR o 1 ATE A 3 &30 8 4 o5 1 (SFTSV, SFGR,
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Anaplasma spp, Ehrlichia spp, O.tsutsugamushi){% & = template » % 2+
7 I errprimers v » F O E#I ) 087 PCR & -4 * One-step SYBR
Green I-based real-time RT-PCR & # SFTS I FHrmertg B E 4
T (1) * QuantiTect SYBR Green RT-PCR Kit, QIAGEN 5 * Ji#& o
& B A~ 1 EA 125 L oen 2x QuantiTect SYBR Green RT-PCR
Master Mix - RNase-free Water » 2 & 31+ > 0.5 ¢ LQuantiTect RT Mix >
g4 » 10 L w48 RNA > » & %84 5 S0pul - £:21 SYBR

Green one-step RT-PCR » & :50°C RT i * 30 4 45°PCR i£* 95°C 15
k8> 45 =% P57k 2. 94°C 15 ) ~55°C 30 5 ~ 72°C 20 45 ~ 77°C 30 #; -
2 real-time PCR & # SFGR, Anaplasmaspp, Ehrlichiaspp,
O.tsutsugamushi 2~ SULRNA & DNA 4c » 7 3 2X buffer Mix(50mM
KCI~10mM Tris-HCI~1.5mM MgCI2-~0.1% Triton-X 100~dNTP mixture
1mM) ~ 5 units Taq polymerase % 50ulL » 3% 94°C % |+ (denature)10 4
4815 > 11 94°C 1304 ~60C :304 ~72C : 1 ~48 27 30=F &
(F#F B3 primer a5 3 FanE R 2 F RRK ) i 72
Cie* 10 448 o 5 PCR# 2~ 2 A 4 7 £ > JF 2 DNA T A FsR
A& $ < | o 2 DNAsequencing Ffx 334 F1 1+ 77 o

T ~ATE A £ 9 % RO (SFTSV, SFGR, Anaplasma spp, Ehrlichia spp,
O.tsutsugamushi) =4 # 27 #-z_: RT-PCR & PCR 5 4i& 8 ¥ #
&R R S RE ATITA o p A R mE L B EE
Aok e 2 4 Mero, L929 2 HL-60 ¥ iz ga35 % 7-28 = » £ 1w
Flet m =+ B - (L H R4l specific mAb F L R ¥ kR4 o
Real-time RT-PCR & PCR #4425 R3] W o d *MfiCp B et~
# SFTSV, SFGR, Anaplasma spp, Ehrlichia spp, O.tsutsugamushi 2= % %]
Mo SEWALWEABARAL R o SN 2 T-25 B & A
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SEESTAESLLNRET P -

AN FTEAZ R B T R 8 (SFTSV, spotted fever group rickettsia,
Anaplasma spp, Ehrlichia spp, O.tsutsugamushi){% fi& T_5 @ 3t 4 den
MEEEA R PR R TATICAE Gt T A

MEGA 7 (http://www.megasoftware.net/) ~ 47> 2 1 L& {7 o
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3

5

1. SFTSV z £ ip[:2017 # 1/1-10/31 > k p #8355 W éi 16 % F& T 619 ~ &
AEKEEILHTREME 3,007 22 F?EFM’ ¥t = 520 i > 12 real-time
RT-PCR & & SFTSV » A % BI$ ri.ﬁfs 7] o Fig. 1A #777 5 f1* SFTSV 3l
F #2 SFTSV RNA #7182 8 ¢ > §ac A 7 i 2.3x10° TCIDsy- Fig. 1B
ST R ORI S RSk Gt kv o 315 SFTSV 515 &
DENV1-4 group-specific 51+ ¥ ;& & — 4= » * %+ SYBR Green 1-based
multiplex real-time RT-PCR -

2. Orientia tsutsugamushi 2_ & ip|: 2017 & 1/1~10/31 > £ & 5% ) 369 & £ A
TRFE TR b 0 6-7 % g bldb § > AR A FANTEERL - o AR B R
g1 ® zew (Fig 2A) - 12 real-time PCR = ;% » ¥ #5 2,058 B4 » H ¢
7 189 65 PCR BRI - f #775 Fa T ] €9 51.2% (189/369) (Fig. 2B) -
poan A 3l 23 $R 2 5o =k 88 )tk o Type-specific antigen (TSA)gene & 7 4
i k&7 - % FR TSAgene A 7% & ~ » ¥ % 4 & 30 f& sequence
types (TW-1~TW-30) & . &tk s 7)) £3 "’ﬁx PR EERZE P AT R T
#0200 fed § TSA B A5 2T F o 4o TW-12 &2 TW-22 (Table 1) -
2017 & #1123 B O. tsutsugamushi 4 k4 &>+ 5 %F sequence types (Fig. 3) »
éi{;TW-lja 124> kp S KB~ (TR £~ /T Bk~ B 427 %
oA S TW-10 § 3tk kg S KB FTEEREE S0 S TW-19 2 44

._. /T/J N g\%g;

kp TEHEEAE AR TW-22 4 540 kg 5 ARk
Bz S TW-26 5 14k Rk p CiEfh o it A 4781 > TW-1 -
TW-10 ~ TW-19 ~ TW-22 2 TW-26 irzu—«?%x B R B Ap 02 o

3. Spotted fever group Rickettsia (SFGR)z. & ip]: 2017 #+ 1/1~10/31 > 12
real-time PCR = j2 > % &R 863 # i 4F = s W B L > o fe 1 > A3
LB 1 b (Fig. 4) -

14



4. Anaplasma spp.z. £ #: ~# 7 £ = Anaplasma spp. 2 real-time
PCR # B = ;# - Fig. 5A % & * Anaplasma-specific primers msp2
903f-1024r Pl % % > Cq=36 F¥ » &5t /& 5 1.14 copies/reaction - Fig. 5B
% i * Anaplasma-specific primers msp2 F1-R1 ¢ % % » Cq=36 ¥ » %
FTR % 28.23 copies/reaction - 2017 & 1/1~11/7 = +ip] 853 % i 3F = 5=t
Wi Lm0 2 PBMC &4 % 3L 6 1 52 0 Anaplasmosis J 5] (Table 2) -
PCR & 4 =_& % % % A. phagocytophilum (Fig. 6) - = i o] B G307
P ®e o LA SATHD CBAR T AR EPRE IR -

. Ehrlichia spp.z. & #: 2= = Ehrlichia real-time PCR #p] % %> Fig. 7 & i@
* Ehrlichia-specific primers HE1-HE3 pl:# % % > Cq=36 FF » 4T R =
22.66 copies/reaction - 2017 # 1/1~6/7 + ¥ ip] 853 i+ il 4F * 5. T 48 & 4
:}l%a’igl % PBMC # %8 > %%flfu}‘%'ris)% B o
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BES

2017 # 1-10 * > 14 real-time RT-PCR = ;% » £ 4 ip] 3,617 & #3535 '&
Gt 2 F AR DR R S Bt BSAE I SFTS i 6] - BT
SFTS &2 @b i LA » 2 ¥ S AR TP ER X
~E%w&?ﬁﬁ4m&wﬁi&%%ﬁﬁ@%oﬁgﬁm»x,ﬁt g A
1TET 0 SAE mﬁf&.‘ LHE G S A T A ﬁfi‘@ﬂj‘*ﬂ‘l—ﬁ;ﬁiﬂs
FIAIWE > Fa TR Ry ARt o FREFEE AN TR
LA ERAREFER R ERRT PR A AT L 0 A4
BT PR FRG R 14
AEAEE - LER A SYBEE DB SREES B LR
*Fiﬁlmﬁmmqmméw%mzwsiﬁ%’mwgmgiPuw#ﬁ%

B AR o 7R s:mﬂr;l}‘ff‘;];;m»’«}

o oty 369 BrRETLRH Y o PCREILYE 51.2% > & - 4 ehiife =
2 o A 23R E om0 Y TWA1, TW-10, TW-19, TW-22,
% TW-26 1 #& sequence types ° 'zE’iJR R 3R B Ap 02 o

~F2 3 7= = Anaplasma spp.&# Ehrlichia spp. real-time gPCR = /2 >
®AcR 3 0 v P 1-30 copies/reaction - ] 853 £ &8P o I 6 HiF
iz anaplasmosis H+ X R L #E = IR A hanaplasmosis T b o
Real-time PCR % #ip] 853 £ # %% > A % 15 Ehrlichiosis T B Real-time PCR
1R 1,200 £ &4 > A % I SFGR J &
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BmBER
dNRRRE R RS 5 RRBEFE > LEMEE LR
g As et b EFATH L SR A H ARG S P
PEFE FHRFOBRHILBLRE
FRPFEMHEB LG ORER D 2 s REFRATRRIS 2 BT BR
m%a&*%—M’W%ﬂﬁﬁﬁwﬁWEﬁ’iéi%%%ﬁﬁﬁ
P GpIet 4 o gt 2 FE 2B RMATITAE > B R
AT B fEA L A R KR AR A F A0 R AT

~

PIE oAt AER T B

5

R R FRA R ORI e 1 FREE & DT
MEHRL o AR BB B EER > FOBRMIR IS >
PIBRIP o Rt 2 B8R4 Hpm o2 B R AR - F %2 @

B o
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FEERFT AR EHEH

1 2 AP R M

2017 & 1-10 7 > TRl - R 2 B RS @ Aopte R
b%%mSHS%M’@ﬁSHS&S%@%%&%%% SRl &
AR TAE L ﬁﬁ:}?ﬁ}x}ﬁfn?iﬁﬁ 400 ] o 3 BB 4 crdBA o o
AFBEFNE FC g AT o 2L M@#hﬂw 4 s AT
BUEART - BANINE ) TS HEAGLG LA R RS
%ﬂW%“?ﬁﬁiﬁJ’g k&%%% RELFF ¥R F DA
- T umJﬁi B F R FIEE 0 I 5 VE G R Y o LG PRIf
Fﬁfi/,%m@ifém’é‘_lﬁ - LR SR PETE /r'}%iff}%ﬁm'ﬁ'ﬁ‘*’ &
5 & & o AfTy 7miE > Anaplasma spp. Ehrlichia spp. real-time gPCR = j -
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Tablel.

Sequence type and phylogenetic closest foreign
strains of O. tsutsugamushi

.| Length of ORF Pairwise nucleotide sequence similarity (%) to
Seq |Representati . ) ) .
of 56kD-TSA | Genotype |phylogenetically closest foreign O. tsutsugamushi strain from

type ve Isolate e NGBl
TW-1 KMO0605a 1608 Karp 98.3% similarity to UT150 strain, Thailand (EF213086)
TW-2 TY0610a 1605 Karp 97.4% similarity to UT336 strain, Thailand (EF213089)
TW-3 TP0607a 1605 Karp 97.5% similarity to Karp strain, New Guinea (M33004)
TW-4 TP0708a 1608 Karp 96.0% similarity to UT336 strain, Thailand (EF213089)
TW-5 KMO0607h 1632 Karp 95.8% similarity to UT176 strain, Thailand (EF213081)
TW-6 | KHC0609c 1608 Karp 97.7% similarity to UT176 strain, Thailand (EF213081)
TW-7 | KHC0606a 1608 Karp 96.4% similarity to yeo-joo strain, Korea (AF430144)
TW-8 CHO711a 1692 Karp 96.3% similarity to pa-joo strain, Korea (AF430142)
TW-9 TPC0701a 1599 Kuroki  |99.7% similarity to Boryong strain, Korea (AM494475)
TW-10 | KHC0704a 1566 TA763 [93.8% similarity to TA763 strain, Thailand (U80636)
TW-11 NT0707a 1584 TA763 96.7% similarity to TA763 strain, Thailand (U80636)
TW-12 | TT0705a 1593 TW-12  (86.8% similarity to UT302 strain, Thailand (EF213095)
TW-13 | NTO0711a 1557 Kawasaki [92.6% similarity to Sxh951 strain, China (AF050669)
TW-14 TT0711a 1551 Kawasaki |92.6% similarity to Ikeda strain, Japan (AP008981)
TW-15 | PT0712b 1569 Kawasaki [99.3% similarity to Kawasaki strain, Japan (M63383)
TW-16 | KHC0707a 1572 Kawasaki (97.2% similarity to UT329 strain, Thailand (EF213099)
TW-17 | TPC0707a 1596 Kawasaki |97.7% similarity to UT125 strain, Thailand (EF213096)
TW-18 | KHC0706a 1596 Kawasaki [98.4% similarity to UT125 strain, Thailand (EF213096)
TW-19 | KMO0606a 1572 Kawasaki [97.2%similarity to UT125 strain, Thailand (EF213096)
TW-20 HC0605a 1572 Kato 99.9% similarity to LF-1 strain, Malaysia (AF173050)
TW-21 | KM0607b 1590 Kato 98.6%similarity to Kato strain, Japan (M63382)
TW-22 | KHC0606b 1575 TW-22 88.3% similarity to FPW1038 strain, Thailand (EF213087)
TW-23 | KMO0806c 1611 Karp 97% similarity to $0902151-KH strain, Cambodia (HQ718422)
TW-24 | TNO0807a 1602 Karp 97% similarity to UT336 strain, Thailand (EF213089)
TW-25 | TT0908a 1605 Karp 96% similarity to UT336 strain, Thailand (EF213089)
TW-26 | TT0910a 1605 Karp 97% similarity to UT176 strain, Thailand (EF213081)
TW-27 | KM0807h 1605 TA763 [97% similarity to 45QN-VN strain, Vietham (HQ817459)
TW-28 | TPC0911a 1587 TA763 96% similarity to 02QNg-VN strain, Vietnam (HQ817449)
TW-29 | CHO0807a 1575 TW-12  |87% similarity to UT302 strain, Thailand (EF213095)
TW-30 | HL1004b 1572 Kawasaki |98% similarity to UT329 strain, Thailand (EF213099)
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Table 2.

Anaplasma + Ehrlichia screening

(et = 2017/11/7)
. ﬁﬁﬁﬁﬁ
l?: — 101 100 100 100 80 120 100 96 18 853
+PBI\J/!|‘ ) x2 X2 X2 x2 X2 X2 x2 X2 X2 X2 X2
5+ # 0 0 0 0 0 2 0 4 0 6
BEF 9 o o0 o0 0 25 0 4 o0 0.7
(%) '
Primer ID Seq Target WB: i iz 2}, ,ﬁy}“ 3
903f AGTTTGACTGGAACACACCTGATC PBMC: &’ LR
1024r CTCGTAACCAATCTCAAGCTCAAC Anaplasia spp B0 ’
Ap msp2 F1_|ACGTTAGCGCTTTGGAGACT u R, B PR

Apmsp2 Rl [TCTTGAAGCGCTCGTAACCA
HE1 CAATTGCTTATAACCTTTTGGTTATAAAT
HE3 TATAGGTACCGTCATTATCTTCCCTAT

Ehrlichia spp.
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Figure 3

Phylogenetic tree of OT TSA gene (23 strains in 2017)
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Figure 5
A,

Real-time gPCR detection of A. phagocytophilum

Primer : msp2 903f-1024r (Vet Diag Invest 2014, 23:770-774) 400-400nM
Sample : Anaplasma phagocytophilum (whole-genome DNA, from IFA slide)

Amplification curve

Sample Name nun?k?ep:;Rx Well Cq EPF Tm
236E+06 | A3 1348 | 64 | BOET | R e e e e e e e e e
2.36E+05 | B3 1677 | 655 | 8075 Melting Peak :
236E+04 | C3 202 | 619 | 8093 -
A phagocytophilum | 236E+03 | D3 2419 | 574 | 8085
DNA 236E+02 | E3 2856 | 434 | 8086
236E401 | G4 3104 | 475 | 8072 .
236E+00 | G3 358 | 306 | 8072 | e me ome owe s s s se s
236E-01 | H3 - 0 799
NTC A2 - - 73 -

Cq=36, LOD=1.14 copies/Rx 3 I
104

0 1 2 3 4 5 € T 8
Log of Copies / reaction

Real-time qPCR detection of A. phagocytophilum

Primer : F1/R1 (msp2, TCDC, 2017)
Sample : Anaplasma phagocytophilum (whole-genome DNA, from IFA slide)

Sample Name nurﬁ;"zm Well cq EPF | Tm o Amplification curve B
126E407 | A3 1266 | 456 | 813 | —
1.26E+07 Ad 12.65 4.63 81.28 ~
126E+06 | B3 1594 | 474 | 8133 /
126E+06 | B4 1594 | 482 | 8153 YR A R A A T R = s
1.26E+05 C3 19.55 451 81.31 e
1266405 | C4 1952 | 452 | 8154 | . MeltingPeak
1266404 | D3 2409 | 37 | 8125 |
126E+04_ | D4 204 | 38 | s | =, /?\

A phagocytophilumDNA | 126403 | E3 we [ a1 [me |, \
1.26E+03 E4 29.3 3.02 81.32 acor 4
1.23E+02 F3 33.55 3.1 81.84 7600 700 8000 §200 8400 8600 BB00 9000 9200 9400 %600
123E+02 | G4 3366 | 31 | 8147 ” e
1266401 | G3 3509 | 216 | siol
1.26E+01 F4 - 0.08 77.37 20
1.26E+00 H3 - 0.01 77.27 @
1.26E+00 H4 - 0.03 77.41 —:
126E-01 | AS - 019 | 809 52
126E01_| B5 - 004 | 7855 © ,
NTC DS - 0.04 773 10 ¥ =4 2Tedy 42204
R =0.9932
Cq=36, LOD=28.23 copies/Rx o 1 2 3 4 5 6 T B

Log of Coples / reaction
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Figure 6

Anaplasma + Ehrlichia screening

lescriptions
Sequences producing significant alignments:
Select: All None Selected:0
i} Alignments o
Description Maxgilotolp e = Ident  Accession
score score cover value
I J phagocytophilum str. Dog2 genome I 551 15149 99% 4e-153 100% CP006618.1
O phagocytophilum str. JM, complete genome 551 14618 99% 4e-153 100% CPO06617.1
O phagocytophilum str. HZ2, complete genome 551 14605 99% 4e-153 100% CP006616.1
O phagocytophilum isolate SCID8 D20 major surface protein p44-18E (p44) gene. complete 551 551  99% 4e-153 100% AY7634951
O phagocytophilum HZ. complete genome 551 14611 99% 4e-153 100% CP000235.1
O phagocytophilum P44ESup1 and major surface protein 2 genes, complete cds 551 551  99% 4e-153 100% AY164494.1

-
PCR and sequencing: Anaplasma phagocytophilum i I'h
Serological tests: IFA (-), Western blot (1:10 dilution, msp2 +)
Bacterial isolation: HL-60 cell line (in progress) vz s
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Figure 7.

Real-time qPCR detection of E. chaffeensis

Primer : HE1-HE3 (J Clin Microbiol 1992, 30:775-780) 400 nM
Sample : Ehrlichia chaffeensis (whole-genome DNA, from IFA slide)

Sample Name nurﬁl?epr);Rx Well | cq | EPF | Tm
18IER06 | A3 1739 | 507 | 8438

L81E+05 | B3 078 | 462 | 846

L8IE+04 | @3 51 | 406 | 846

c crafeoncs DA |_LEERS_| D3 201 | 384 | 845l
181E+02 | B3 BIL | 253 | 8452

18IER0L | Ge 351 | 099 | 8405

L8IE+00 | G3 004 | 8408

181E0L | H3 003 | 8288

NTC B2 8336

Cq=36, LOD=22.66 copies/Rx
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Amplification curve

Melting Peak

¥ =-3660% + 40.96
R = 0.9949

12 3 4 5 6 71 8
Log of Copies / reaction



