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PR

mA | R0 5 & e (severe fever with thrombocytopenia syndrome,
SFTS) Lfd B 4741 F £ & 4 (SFTSV):iid femve s 5 o 4 #
W R EE R BATE @ AR 0 5 A 2000 £ ¢ RS R
rEF e fAREE S TEARRE P A EYFIRSFTS 2 7+ 5

bl o S P TRRAFIRAL b0 R FE Y B P AE AR
B o FCERISFIS b B » 2 A5 &2 AF 3 s HPA
7 f s enFles o sa gl (spotted fever) L srah#t = 5 =t #8(spotted fever
group rickettsiae; SFGR)R: % #3142 e s o SFGR ¥ R % #F § f47 ¢
Gtk de o LG S RE T BT A A it o 2akE E ARG o
BLAUR G 4 o 5 2005 & 8 TR A Smr B AR b o &
(human granulocytic anaplasmosis; HGA) &_d vg 5 sk | A%y
(Anaplasma phagocytophilum) & % 314z e g5 > 4 47 5 Pk T4
< $8% (human monocytic ehrlichiosis ;s HME) %_d % 22X )% < 48
(Ehrlichia chaffeensis) & % 514 chp 5 o & fir 28 d 15 J 44 il
Aofse P PEEE HGA 2 HME i b|3R > nd A F I SN A
+ 3 A. phagocytophilum % E. chaffeensis o #x3 & & 4v 3z 4 s b
il o & fups & Orientia tsutsugamushi & % 51 4zcnp o > F L A% A 1@
e TAF S o BRI RN AMA R 0 F E KT 300-500 B Az
b 22018 & 17 3 10 " RIS % X4k 1 306 B I SR b
% 21 HGA # im b1 2 1 18 HME J 5] - A % 3L SFTS 2 spotted
fever - A~ g 20 4k & fups = =t & > 12 TW-1 2 TW-22 sequence
types = 1 > & *‘:J’x BB M TR deiT o

MG © 5 ] R AR S BB AL T P
CHIE SRR AR



R
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 2018, a total of 306 confirmed scrub typhus cases, 21 suspected HGA and one
HME case were identified. No SFTS and spotted fever cases were found during
the study period. A total of 20 O. tsutsugamushi strains were isolated. Sequence
analysis of TSA gene revealed these strains belonged to TW-1, TW-6, TW-7,
TW-13, TW-19 and TW-22 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
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G

- ~FHa L ) F RS E S G (severe fever with thrombocytopenia
syndrome, SFTS):
B ) RS SR & (SFTS) A 4% severe fever with thrombocytopenia
syndrome virus (SFTSV)R %4 enig & #re7ee @ 5l 4e - fARTE 3 #h > SFTS
BF 2009 £ ¢ iR EP e gAakaR E 0 2010 & ¢ B < 12 CDC #
6B &7 SFTVS Zipl» = 817 1247  SFTSVstrains & 5 ¥ K
AR DM NL6 B e B TR SFTSV i (1-6 ) d 3t SFTSV
Sfpk gt 5 BACH E R e £ P e fod S SR 0 > #3t 2010
St o b5 SFTS o 1T # fgk W& p &+ % R SFTS(7-12) - #
=LAy T f%:;g;é?ga LB IR T b & A T ensd ~ X s g s FE S IE VR
3] SFTSV 48 » K7 ig st #4377 4% SFTSV g % (13-14) © - #4305
BB ip il B e R R L_SFTSV enfg i » ¥ b A2 2 FFe ¥ b%‘gé R

E\' fé;}i‘ﬁ%m E\4 SFTSS—-’E'F mﬁ:.};‘;z }iﬁi ;} )’?léﬁ«frﬂ%i] lﬁ}i R Ji e
Foa e wRE SR EFREIBHEN DI ERF R BI S
FiE 12-30%  HP uP HEAE S o EEARNE D ITELP AE 3 8E

AR SFTS B2 = ol 19 hp ABdenm = 53 i 55% ¢
BB Y BN o RpiTH éﬁ%?ﬁ?‘%‘r » SFTSV Ji it ie g U4 2
g iTAFIRRE L 2 £ A7 reassortment 1B (T RE R o P oA &
FORER LR B eV IR SFTS e ST R RS 457 ~ p ~frEN
H I SFTSV > it B paL kA %7 » F)pt £ ) SFTSV chfk 7] 5
HEFRRBRE HNERTFEPAPTLR D d o A FRHPIH
Yl ~ FETUARA 2 P Y & i R R e 7 SFTSV da il - B it
Pl A F R R AT o
= ~ maBE# (Spotted fever)



s B H pa BLAL > 5 =0 B8 (spotted fever group rickettsiae; SFGR) g 2 51
Azfhpo o SFGR 5 2 At s Bftme p F A h2 il o § A AR
NNEALABSHEZ PREZEHBF L anld i R FEERB TR
o 4ok Fad A g Ropt s o ’T} € FIL AR A o BEE TR
RIPHL2% > @ F 5123 > TRhpA s g0 - %R > I o
PORAF P LR NFHA Tl ? B BRI RSP L2
TN EMNE AL EE oSl A B2 2oy S A
conorii 3142 Boutonneus fever 2 Marseilles fever; R. sibirica 314> North
Asian tick typhus; R. australis 3142 Queensland tick typhus; R. japonica 3! 42
Japanese spotted fever; R. rickettsia 5142 Rocky Mountain spotted fever % -
B & e ghA F F R i s Lo gk (Rocky mountain spotted fever ) »
"Ll # ¢ s gk (Mediterranean spotted fever ) ~ At 37 i 434 s
’% ( North Asian ticktyphus ) ~ p ‘=@ #. % (Japanese spotted fever ) -
P 2w o arsaBhA 2 R MR s < 3 B a4 (15)e o 8 & 2008

ERFIRA LG EER R e /“Lzﬂi’% v e BLA S R A
giorttRpE vy FE RIS (16-18)

L HFFULIFS P F YR L Sn REFRRLTE LG Spotted
fever Rickettsiae g % - i&— # i& {7 Spotted fever Rickettsiae 732 % 27:% =
RERFIEFAL c A472 i (FHF 2 8.2 A w]2 SFGR> #1 & Fn
outer membrane protein A (ompA), and outer membrane protein B (ompB) %
highly conserved housekeeping genel6S rRNA, citrate synthase, 17-kD
lipoprotein i& {7 X F] %/ & 47 3 Mo 47 o T 7 8 L Fleng B 4 g
FomEREA A PH TR AR W L HBL R Fica 0F
e & o



= ~ A 3% & 2885 (human granulocytic anaplasmosis i £ HGA)
V;,’ % v w2 g 2588 (Anaplasma phagocytophilum) & - 8% $tmre p & 4
7 R A R R JM;,’ % v m e E AR kg T e o £ 5140 A 5EE A
7 (HGA) - A phagocytophilum 7 = ¢ g4 4 »» R A 7H (85 -~2 -
L3) Ao AR LA B AR B F R HGA £ iigd g A e

R R SN B L o £ R 1994 & E 5L HGA i) 0 2 1
MY g 2 I 7 (China, Japan and South Korea)~ % IfL-‘}]ii & o Li H, Zhou

Y EAg3 2011 #8277 ¢ 4p J HGA o~ pE LB e g DIk S B
i 26.5% - A.phagocytophilum & % #7514 hflk ik & — B lm 2 5 &
B Am R s 8000 € NIBFESFER VR R~ AR O~ R
A K =# v 3kt g (Leukopenia) £ x -] #% & -* sz thrombocytopenia
FoHB A J 4 leptospirosis, murine typhus, dengue fever - € 31 4p ¢ 02
e 0 FE T B)(19-26) 0 F) gt K FIREF o W L AR RS R B

.ﬁ;t_.-e °

A
AT FAHFIAFLPFER L DL R RWE SRR LT R
Anaplasmae g %4 > B 8- 2 Anaplasma 32 £ 87 = A FE »
A4 i AR S 2 BE 2 A ]2 Anaplasma s R A 0 35 & 4 S Rag
¥a & Fk msp2 2 highly conserved housekeeping gene 2 16S rRNA gene
BEAFIIARZ MGHLT TP RLEAFNRELLT EnRES
PApE > TEEB RS -
2~ A R E Pk Y 4I# < 45 (human monocytic ehrlichiosis; § £ HME )
Y AI# A48 (Ehrlichia spp. )& - a8 fHmre p F 4 2 5 =0 > 2 ¢
Ed - AT 223 4- 4[5 BLH 55 & 1986
EF A 22T F < (Ehrlichiachaffeensis) ¥ 314 HME » 1 & §_d 4%
B enig freT e @ 3op o Ehrlichia spp.# g % B %3k (monocyte) ~ % 2



v Zf (polymorphonuclear granulocyte; PMN) ~ = a 3% 2 5 /] 45 & o & 30

PR A A ek B R R e 3 R R B R F SR BE SRR
BRE A TR T A vt A A Vg FE D
PP R H s B R AR Y RA SO K (27) -
NAHFHE DR ATV TN BT REEDLEPMATY o A3
FHHFEAFEL T PP YR Lk R HRREF 5§ Ehrlichia - 15
Piletge- HudphliE 2 R FAFRETHR 2473 P in (78~
gL %2 3| w2 Ehrlichia J5 R &8 > 33 & 4~ 4t R 4 - $F highly conserved
housekeeping genel6S rRNA, heat shock protein, major outer membrane gene
(omp-1) (TR FIZ B A 455 Mg H A » TR SL AFH$REHE TS
FREA AN X EFPAREY TR HLFicl TGS ER -

EhH (IR G F ) 5 &+ # % 7 o & Orientia tsutsugamushi
2 AR ARG P B A R o & AUR SRR 9 1-2 3
H 5 912 % o Bk AF T RS S FG DEGIEF T R LA
(eschar) » i & ek festk & 58 # ~ SER ~ VR BT ~ BB B M T RR %

B e LABLETEA G Bk IR KRR A TR

&

BE R TEFEL 0TI AR T 95 mE 2 (28,29) 0 &
1955 & gt o 71 5 i 3F @ o TRBF 4 v @4[]%‘ L Rih
S ﬁ:}?sijrﬁ k& & %75 300-500 fl%»ﬁi:}ﬁs o] (A ® 2001~2005 # & %
2t 174501?2?,3;:}?3 B, P Ap 1999 # {2 &F & 3 313-791 BFE i]ﬁ% )
BRI T ORMERLE AR LB AR O AR TR - B AR
BEaPEoFA T >uE a5 310 O R L ERE 5 20~

29 & o
Orientia tsutsugamushi 45 %3~ 7 TSAS6 L #F & 2> B = ¥ jF4E 5



20 5 467 F P 4] W] - # ¢ prototype Karp ~ Kato 2 Gilliam = highly
virulence strains- & & i & /it {7 ) #& % Boryong &>+ lower virulence straine
TSAS6 5 Efipt ot Mb L & eipdd T+ A 5185 AR A
FLAT FEas m}?ﬁ fA8 v > TSAS6 ¥ fiiz o 5%% 2 ¥rena & & ahduk (30-
34)e A F B 47 B on (FH R - 2 B2 A %] 2. Orientia tsutsugamushi i
R B E A BE R AFITAZ T AT '%% 7ot i TSAS6 £ 515

FlE L Bk APy e pE¥ GroEL & 16S ribosomal RNA (rRNA)
AFIRRE G st > TP RL AT R RS LT A m RS 4 49
MorHFI SR ERPAH S CHIARBLRELP s Td4E5 £
£ o



LS

- HE wER R ARSEF A REAIFLATEA G R

Ji

@ % o R W (SFTSV, SFGR, Anaplasma spp., Ehrlichia spp.,
O.tsutsugamushi) & % 5 2 5% 025 bl i - 235464 (7 Heparin &
EDTA 2 2 & 5~10c.C.% o i 3c.C.) ¥ &3 % ipd #ret Fhoz FiE
ARRTAFFEER LR T AN BEERE L FYEFE T H
2P MEFENEZRAPERIEFESN BARE N EZEF %
Fom FHREVEIGMEZTENAC kP FE Fr o RS
BF2 e 1TER o A2 LRl 2 E LD (R R
0-7 =)~ 5 AR EP ek D13 t8 8-13 =) ~ s 4R #P (sl 11318 14-30
SOES L ER R 1 LN S AR P A o A S (F
FHRELE > UFELRE R o 3 B Lo BT LT A R
PR 2 P F i Aotz ool ~ A BB MR B4 B 22
foAk S 2 AR REPELPHL - SR RIS B2
RS o g fEu 80 - CHA L A FT o
ViE 2 AR YR R ATE A S K38 4 om R A(SFTSV, SFGR, Anaplasma
spp., Ehrlichia spp., O.tsutsugamushi) F s 15 4+ %8 2 Vero » L929 &t
HL-60 'm s $k 32 & 7-28 X (& & 3 4w F & ;,;3* iR Py
SuparatGiengkam % 4 %A 2015 # PLOS Neglected Tropical Diseases #F
T = }EJ%E"{J;’ W oxt “T i 4r FBS serum ER A 2 ER w4 R
confluence~ 575 33 & R & R AR Bjred 2 S it ik i 2 A
v ePRTE AT i B 4oop i W (SFTSV, spotted fever group rickettsia,
Anaplasma spp, Ehrlichia spp, O.tsutsugamushi)#z & 3 js o
vk R RN R e R WK ATE 4G 53 @ 4 o5 R W (SFTS,SFGR,

10



Anaplasma spp., Ehrlichia spp., O.tsutsugamushi) +% & : RNA 12
QlAamp Viral RNAKIt (QIAGEN) # P-j+ RNA> 1 & R3Z 5 {]* %
ARl T VO ER B DR PR S L 0 L ST
H o A P p e B 140 L s A ki R
P g * QlAamp viral RNA mini kit (cat. no. 52,906, Qiagen, Hilden,
Germany) 3 Bx;fa* RNA » & 78 # RNA %> 70 pyL -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 -
£ fmre 32 % 2. SFGR, Anaplasma spp., Ehrlichia spp., O.tsutsugamushi +*
fe o g AP~dedipe M2 20 200 L2 200 p L 2 Binding Buffer
3R &% 4~ 40 pLProteinase K> MR F RBR E&£353 » § 3%
70°C KigH4r# 10 ~ 48 - £ 4r » isopopanal 100 L 323 R & {5 > 4«
3] High Pure Filter Tube 12 8,000x g &t~ 1 4 45 - % # High Pure Filter
Tube = #7¢7 Collection Tube & » 4c » 500 g L 2 Inhibitor Removal
Buffer » 2 8,000x g &g~ 1 4 48 - £ % 4% High Pure Filter Tube I #7er
Collection Tube ¢ » 4c » 500 L z. Wash Buffer > 2 8,000x g #t.< 1
& 48 EAF 3P wash - = o ¥ 3% High Pure Filter Tube I &7¢h
Collection Tube & » 12 13,000 x g &~ 1 %4 45 > #- High Pure Filter Tube
AT R * 7% o B 14 % High Pure Filter Tube #x & 37+ eppendorf
4e ~ 50 L Fg# 70°C =0 Elution Buffer » # % 10 4 45 - 12 8,000 X g
oo 1 4 45 > eppendrof ¥ e 48 T 5 205 B2 DNA -

. ~ 513 (Primer) ek 3+ 82 & = &2 B & fisddgd & i (Polymerase Chain
Reaction, PCR) @ 513 ek 37 i2 2 fpeng & @ 2> H i 4G &
= %3 5 RNA & DNA & 7] > 31+ (Primer) sk 3-8 & = Bik 7 e
FURE T (7 PCR o WATE A 3 X 3 @ 4 o5 i #(SFTSV, SFGR,
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Anaplasma spp, Ehrlichia spp, O.tsutsugamushi){% & = template » % 2+
7 I eprimers v » F OB iEAI) > 27 PCR £ & o 41* One-step
SYBR Green I-based real-time RT-PCR & # SFTS r?a A ZE e B
> 2407 (1) * QuantiTect SYBR Green RT-PCR Kit, QIAGEN =
FORREA o kB4 » 11T % 025 L 2x QuantiTect SYBR
Green RT-PCR Master Mix > RNase-free Water » +%f&31+ > 0.5 ¢
LQuantiTect RT Mix » 54 » 10y L &% RNA > F & % 84 5
501 - # & {7 SYBR Green one-step RT-PCR » J& : 50°C RT i=* 30
# 4 > PCR &% 95°C 15 4 4% » 45 = a7k 2. 94°C 15 4, ~ 55°C 30
#) ~ 72°C 20 #; ~ 77°C 30 #, - 12 real-time PCR & # SFGR,
Anaplasmaspp, Ehrlichiaspp, O.tsutsugamushi 2~ 5uLRNA g« DNA +c
» 7z 7 2Xbuffer Mix(50mM KCI ~ 10mM Tris-HCI ~ 1.5mM MgCI2 -
0.1% Triton-X 100 ~ dNTP mixture 1ImM) ~ 5 units Tag polymerase *
50uL - *+ 94°C % {4 (denature)10 ~ 4815 > 12 94°C : 30 5 ~ 60°C : 30
F)~T72C 124 0= F B (FitF B2 F primer £+
FARENEREF K T) i T72Civr 10 ~ 48 - 5 PCR X t§
A2 AP JF o DNA AR d =~ ] o 2 DNA
sequencing FE il 2k F| I FE o

T AT A H £ Z o RO (SFTSV, SFGR, Anaplasma spp, Ehrlichia spp,
O.tsutsugamushi) s &g 22 #-z_: RT-PCR & PCR [ |4k 48 #-:2- #
T [%.a- dn F A LS AR FI TR o ;ﬁ% o A R FET %
Ao e 2 4 Vero, L929 2 HL-60 ¥ 'wfe rit & 7-28 2 » £ 1w
Fle m = B - (L H pREl specific mAb ¥ R d A # kR 4 o 2 Real
time RT-PCR & PCR #a 4 drz J5 B3| %] o o *0jpm Bt~ 4
SFTSV, SFGR, Anaplasma spp, Ehrlichia spp, O.tsutsugamushi £ % #) £t »
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RELMFARRABRA L R AN 22 T25 B A HF B
22 ,&,ﬁ;f’\/fg’;{g ¢ o

% f; EA y3
g i J 48 (SFTSV, spotted fever group rickettsia,

A~ RTEA R X
Anaplasma spp, Ehrlichia spp, O.tsutsugamushi) % fs ©_F @ 3% 4 3ten

MESE R R PP R R TATIUAE G T A

MEGA 7 (http://www.megasoftware.net/ ) & 73 ;2 1 Ei&{7 o
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5

1. SFTSV z_ 5 p:2018 # 1/1-10/31 > k p $F-F ' EH 1L & F PlietE £
2,918 # % %éﬁﬁfﬂ?i B =% B8 57 f,u:?a GlieAE £ 319 E (B 30 ~ 2 4
289 *) » 11 real-time RT-PCR & f& SFTSV » &4 3LE 25 &) - Fig. 1A
#7577 &A% SFTSV 315 22 SFTSVRNA #7182 8w M > A7 i
2.3x10° TCIDso ° Fig. 1B #7577 5 ikl & ] (7124 + Sk 2 &1k Lok -
513 SFTSV 31+ & DENV1-4 group-specific 51 3 ¥ ;& & — 42 » % 3%
SYBR Green 1-based multiplex real-time RT-PCR -

2. Orientia tsutsugamushi 2_ & jp|: 2018 & 1/1~10/31 > £ & 2% ) 306 &] £ A
RFE o) T 0 bk S 0 A R AFNITERL S AR F AT &
B Rr(Fig 2A) - 14 real-time PCR = 2 > = 45 1,940 B 4x48 > 2 ¢ 3
130 &) 5 PCR 42 - & #73 Fa Tps &) £ 42.5% (130/306) (Fig. 2B) = B
m A gt 20 B2 5 =t RE ) BR o Type-specific antigen (TSA)gene & 71|~
ik 8 7T oAk TSAgene 7% 32~ > 7 %4 5 3044
sequence types (TW-1~TW-30) > [ # ki 3*]-%2’% B~ B ~ER2P
ANER R vy 3 TSA R S @943 0 4o TW-12 &2 TW-22
(Table 1) - 2018 & =720 B O. tsutsugamushi & Zix 4 &> 7 5F
sequence types (Fig. 3) » & 4 TW-1 5 9k > kp 5 L Bh ~ &R ~ 3
eH BB AT STW-63 14k kp Bd S TW-74 1
kp@zed S TW-13 75 14> kp e 3B TW-195 14k kp $+H]
Br i TW-22 5 64> kp £/ 8~ ikt~ S A2 3227 5 TW-25
41tk kp B o F BB > TW-1 > TW-6 ~ TW-19
TW-22 & % 3 2 WdrfAp 0 5 TW-7 ~ TW-13 ~ TW-25 52 R %2 P & fRifindp
07 o

3. Spotted fever group Rickettsia (SFGR)z. & ip]: 2018 # 1/1~10/31 > 12 real-
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time PCR = 2 » % 4&iR[ 1,940 R F = 5o W BLop 20 o8 - A%

LBt b (Fig. 4) -

4. Anaplasma spp.2. & ip|: 2018 & 1/1~10/31 * # ] 1,389 i+ i 4F = 5. =x %8
i ZIL),% > % PBMC %8 > % 3 21 B 5% 2 Anaplasmosis T 1 (Table
2) - PCR 2 4= = & % % % A. phagocytophilum - 21 o 0] B 307 e
PR oM A)FTAFIE@)FTAF(L) 57 F (1)~ F50 B
)~ smB (1) Bz27(06) HLRQD) -~ FERQG) ~EPEQ) @
2r(1) -

5. Ehrlichia spp.2. & ipl: 2018 # 1/1~10/31 % #&:p] 1,389 £ i 4 = 5. = 48 &
Ak 2k 2 PBMC 4 > IR LH I o] 0 & 0 5 AR
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GRS

2018 & 1-10 * > 1 real-time RT-PCR = ;% » £ #p] 2,918 % 3%
Yeitte 2 319 A FEFUFR M2 M B L e A F R SFTS
b o BEom SFTS e o @@ fenhtg ™M« T HHH o S Hap T
MK o B bl 300-500 B2 B o iR brH e AR o d A F]A
FUZ G RG AT SHAARE R THMET AT L
EAEY - BAFASE > P R AWML AR o FREESES

s TRELRS 0GR AR RE R KAART F AR BT

=5

EY

L
e FY o TRFATORFRSFE I 5 WA IRDRY o 1
WA ROFARAER - LRG0 S DER DR R RS
R &L EE o ARy L real-time gPCR % #:p] 1,940 £ & 48 > B (¥
130 £ PCR 44 > 2#75 306 BFe T b1 > PCR IS L 42.5% >
B AFDEER S E o AR 20 T Hopm 2 i Bt TW-1, TWH6,
TW-7, TW-13, TW-19, TW-22,2 TW-25 - # sequence types » "’5’?‘ E3N
PAZ gE R Fthdatp 12 o

~F2 3 7= = Anaplasma spp.&# Ehrlichia spp. real-time qPCR = /2 >
#AcR 3 o ¥ 18P 1-30 copies/reaction - #p] 1389 & %8¢ - F I 21
b 5% i anaplasmosis 5 145 &) - &8 5 8 F =0 % R 4 < anaplasmosis
5] - Real-time PCR % # ] 1,389 £ %% » % 7. 1 & Ehrlichiosis F& X

5] - Real-time PCR = # ] 1,940 £ %8 » < % 7 SFGR T b o
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B g Rk

g RRE LA B EFE 0 L EATR 2 L FRp L
@A et B 2B ATH AL SR A HARRE T N R P
ERIEFIGELAER S 5%
TP B A p g 2 R RATIRE 2 BT KR
RAR L L - BTGB R P > TF 2 R o R
Poig BRlenic 4 o0t oo« FRZFRWAFIFAL > e STiw it A
ST UEfRA L ILE R R KR BACE AT 2 AT

~

TR AN VIR FRRRA P 1 TR IEE & O
B o ARt BEE EHR 0 B RRAMAR G 0 T
PIBIP o Rt 2 BB R4 Hpm o2 B R AR - F %2 @b

BAn s e
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FHERFAL AR EHER

1 3 H2 378 I8P

2018 = 1-10 * » ZRSHH G R 2 F IR AR 002 LB LR R
W o 39K % I SFTS i 61 > #17 SFTS f o B @R 6 3 1S« L2
AR b }P‘a T E K S B E )P‘amﬁﬁ:,a 300-500 & » F i B3 4v Al
B0 BMAI RGO TR 0 CERARE AN S AT
Pl R - BRI S HPEANE LA FE RS
HuAup Faugdfhd g8 ‘\},i,z;l‘]?}?i ri,%ﬁ')?iﬁ N A= i
b’*qpb’uuﬁi\amﬁﬁﬁkmﬂﬁl_Lyﬁﬁﬁ*@%ﬁﬁwéfﬁﬁ
B AFROE L ELER - LXE R SHLEE SR HBR R
2 i E& o Ay 7riE 2 Anaplasma spp.£ Ehrlichia spp. real-time gPCR
*E > ®ACRE 3 0 ¥ 1P 1-30 copies/reaction o % IR 21 B 5% 02
anaplasmosis rif}ia & » % 1 | Ehrlichiosis :;];s 5 o

23 FHARER T HZ 2 %

WHE A BRI 6 2 KT VR e LR A2 TR B
BAE s R pr 2 B2 RKTNG o JoRif g s > - L X
Ao SYLEE LHHBLOERS BLEE

3R MF FirL sl 2 A WER

FIRRLQHRE §FERBET G > o BH TV aF L ¢ TR AT R
ﬁ@%%*ﬁﬁo%ﬁﬁ 3 ﬁ*ﬁ%ié%ﬁ%ﬁ%ﬁﬁ’?ﬁﬁ
e L BRI B AR DT R RRE T TRESY -
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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 | KMO0806¢c 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 spp. & Ehrlichia spp. PCR
screening

(2018/1/1-2018/10/31)

2018 Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec |Total
No. tested | 108 | 90 | 110 | 122 | 163 | 175 | 154 | 168 | 160 | 139 1389
Anaplasmal o | o | 4 | 7| 1| 1| 0| 5| 0] o0 21

pOSltIVe
Bhrlichia 1o 1 g | 9l o | ol o] o|lo]|1]o 1
positive

Anaplasma PCRH 155 B8 3¢ & #1544 3 (1) ~ A543 (3) ~ #7553 (1)~ 2 ¥ (1) >
F51 BA(2) @ (1) B2 (6) B L(1) ER3) S EP(L) > #iz(1) -
Ehrlichia spp. PCRF$ M B e &(1)-
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Figure 3

Phylogenetic tree of OT 56kd gene in 2018 (20 strain )
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