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[Abstract] Objective In order to investigate the natural infection of Orientia tsutsugamushi (Ot)
in 4 species of dominant chiggers collected in various seasons from the foci of Shandong province. Methods
Species-specific and type-specific primers were designed according to the published sequence of Sta56 gene.
The DNAs extracted from the samples were amplified by initial PCR using species-specific primers before
the genotypes of initial PCR amplicons were identified by nested PCR using type-specific primers,and using
the nucleotide sequence analysis of 2 representative samples to confirm the PCR results. Results The
expected specific fragments from 18 of the 27 Ot-Sta56 genes (11 isolated strains and 16 homogenates of
various mite larvae) were initially amplified by PCR. Out of the 18 initial PCR positive samples, 17 were
identified as Kawasaki types by nested PCR, while one LHGM2 strain was identified as Karp type. DNA
sequence analysis confirmed the nested PCR results. The Sta56 gene nucleotide sequence homology was
97.00% to Japan Kawasaki strain of XDM2 from the above 17 samples which were identified as Jépan
Kawasaki strain by nested PCR. The sequence homology to Karp strain of LHGM2 was 96.45% .
Conclusion These data indicated that Ot was widely distributed in 4 species of dominant chigger mites
collected from different seasons in Shandong province. The epidemic genotypes of Ot belonged to Kawasaki
strain.
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B EHERKEARF K (Orientia
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(2)Ot B BR AN B 4l de 57 5K . W OB B[R]
EWTE S R LI45~55 R —4, TE Rk 3 &
J& , F B E o i 28Rk 5 R, I TE 8 MR, R
A3, RS SE, RN AR AT 4 Ml
POEHEE S RB B 11 M Ot 4 Bk, Ho 4 # 4
BERE/NEAEZHHR(XDM 1~4),3 %5 EH
BETMAFEHHR(XUM1~3) 2 = H FHEIG
KT ERSH R (LHGM 1~2) 2 A AR E K
FHELH EBH B (TPM 1~2), WARRZES 4 Fh
R R EE 4 B S KRB AR DNA 16 . LR
BABTF -10C KB HFEER

(3)5191: 2 E K RH B, B Or-StaS6
HEEEMA TR O MBI R MY, B B4
THEYARAB. i Ot RS9 P11 P2,
FFE# PCR W Ot-Sta56 F£H . FIH AWK 5 &
¥ F 45149 (PG, PKp, PKt, PKw, PKr) , 55 P1 8
P2EEAL 5 B R AT X (P1 A1 PG; P2 0
PKp;P1 #1 PKt; P2 #l PKw;P1 #l PKr), X8
RPCREFYHITER IR, MR ESIWFS:
Primer 1: + 5’-tac att agc tgc agg tat gac-3’; Primer
2: — 5'-aat tct tca acc aag cga tec-3’, Gilliam, Karp,
Kato, Kawasaki, Kuroki # PCR 43 /=4 DNA kBt

43518 326,332,320,317,332(bp) » BERIIYF
3. Primer G: — 5'-tga gca aga ata tca gta tc-3';
Primer Kp: + 5'-cag acc tca gca gea age ac-3’ ; Primer
Kt: — 5'-ata ccg ctg agg cat agg ag-3’; Primer Kw:
+5'-atg ctg cta ttg ata cag ge-3";Primer Kr: — 5'-ttg
cgc ttg tge ctg agg ta-3' o

2.5

(1) DNA BRI : OB O R M #
AH0.1~0.5 g, BB, 0 TE 2% vh ¥, B0, BRUTIE;
BUERESIN, 350, BUULHE ; @ 1A 400 128 #0228 1 i
(10 mmol/L Tris (pH {&8.0),0.1 mol/L EDTA,0.5%
SDS], & H B K (20 mg/ml) ZA WK F0.5 mg/ml, i
1, ¥ B B8 (4 mg/ml)2 pl, S0C K#6 h; QA%
B A FIRBE(25:24:1) ,1R5I3~S min, B0,
BUKHM, EE®2~3 K; @BUKAH, n1/10 k&
3 mol/L NaAc, RnaseA (10 mg/ml) & & ¥ J§ 0.25~
0.3 pg/pl,37CHEE 30 min; @02, SAE XA A B L
K28, B -20C 3% ; ©10 000 g, Z.0>15 min, JLIE
FA75% ZBEPE% 2 W, R R TG, 020 WX
B =HKBEM®, -20C&H,

(2) PCR: R R S A& B4 50 pl, H H110 pmol/L
P1 #1 P2 &1 pl; DNA B plo RBEF M :94C B
APES min,94C A #30 5,56 T 3B k1 min,72°C ZEf#
1 min, 3t 35 MER , &5 72C HLEHS min, B3~
5 ul PCR P 1#E4T 2% SRABVE L IK, BAMT T LA
K/ANHK317T~332 bpE R W E R, LRFE
52 B P 0 B 4 0 B

(3)PCR ¥ 8% ™= ¥y wy 46 1k : 5k A 3 B Millipore
A B A =1 Ultrafree-DA, #2 U8 93 55 M Bt Big 4 oF [
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1000, 3% J Neighbor-joinjing (NJ) ¥ , BE B3 & =X, % FH
Jukes-cantor # X, K &K & 7 DNADIST.
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1. % PCR ¥ 1 :27 AR A $2 B DNA £ Ot
MRS PL M P2 Y H)E,18 A (11 &
AERTHEBSATR)F BTN R HE
(B 1 X 8xw 4 A KK XDM2, LHGM1,
XUM2.LHGM2),

1: Marker (100 bp); 2:Gilliam #; 3:Karp #; 4:Kato #; 5:
XDM2 #; 6:LHGM1 #; 7:XUM?2 #; 8:LHGM2 #k; 9: BIH: %t B

Hl TR R L %S B Kawasaki AFHEK, B EF X
Kawasaki BliR #EBR T I 45 R

Bl OtFMfR#E5IY PCRY ™Y
1.5% SRAS 4 i 3k 45 1

2. Nested PCR 43 5 : 18 43 FH ¥ #5 4 2 nested
PCRA®, 17 1 (FE 2 # X 8 & 4 MR F #%:
XDM2.LHGM1.XUM2 ,.LHGM2) # Kawasaki #,1
fy LHGM2 #%A Karp B (& 1),

3. 2 MREHK StaS6 R R BFFI S EEFS %
BRAE B 7 5 B B3R IR IR 43 A, XDM2 bR %

PCR =YW & F 3] 5 Kawasaki Bl A8 DNA H B
MBEFFREERS, X97.00%, & F
Kawasaki &1 ; LHGM2 # & # PCR =B &7 51 5
Karp I DNA R BEI B EFFI R W R, H
96.45% , 75 #F LHGM2 #k 5 Kuroki ¥k JF 5 [v] ¥ o4
WikF88.78% . RHEKE W 2 #7: XDM2 #k i T
Kawasaki ¥ AT 7E 4 3%, i LHGM2 ¥R F Karp
HITTEM X R (E 3),

bp 2 3 4 5 6 7 8 9
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M2 Ot RERIESIY PCR I 874 2% FIs e ik 4 R
15 B >3

ERUENELXMREETEEF TRV EM
HEES, NE T ESHERRNEN BT S8
HRERERRENDEFEG, FRITETHR
PR LA AR B R Ot A B R B
Lo RATURTAMAELSREZRY , AKX EBRK
FRERENEFEHEEFHOAGO-11 5), A
BERER, BENEFEHABAGA R, KEL
Bom B H B, M 4 RRIEWRHE B NG E
W5 JBUET T I AT R K TCRT S W) (R

Rl BRTEH O BB RHEL R IEARE Or-SraS6 EF MR 545 BER

P AR A HENERK FH 47 R ] Bk SR
(BB BB BERYRAK 55 W BT E) R L3 ]
N LB 3 10(1100) 4 4 XDM1 1996-11 #E Kawasaki
XDM2 1996-11 #E Kawasaki
XDM3 1996-11 #e Kawasaki
XDM4 1996-11 #He Kawasaki
W o B &F 2% 8 4 b 4 B Bk 4(500) 2 2 LHGM1 1996907 #e Kawasaki
LHGM2 1996-07 "nae Karp
K T % 5 B Bk 4(500) 2 2 TPM1 1996-07 L 2: Kawasaki
TPM2 1996-07 L £:3 Kawasaki
4T 2 0 40 1L 4 B M 4(471) 3. 3 XUM1 1997-01 #na Kawasaki
XUM2 1997-02 #ie Kawasaki
XUM3 1997-03 B”E Kawasaki
INEREB L MR 5(260) - 3 XDMY1 2002-10 - 8:1 Kawasaki
XDMY2 1999-11 4R Kawasaki
XDMY3 2002-11 #E Kawasaki
WG HE 5 4T 2 i 4 S AT R 6(300) - 2 LHGY1 2002-07 8! Kawasaki
LHGY?2 2002-07 # 8 Kawasaki
KEHTAEREL TR 3(156) - 1 TPY1 1997-07 83 Kawasaki
LEEY Lk 2(95) - 1 XUMY1 2003-04 #E Kawasaki
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45 & 4b ¥ 1B 25 1000 4 bootstrap 4% #7 JG B9 X B H 4 .
GenBank # # F7 71l 5 ; Karp (M33004 ), Kato ( M63382 ), Kawasaki
(M63383 ), Kuroki { M63380 ), Shimokoshi { M63381 ), Yonchon
(U19903 ), Sxh951 ( AF050669 ), TA678 ( U19904 ), Oishi
(AF173037 ), Kanda ( AF173039 ), LX-1 ( AF173042 ), TW26-1
(AY222636) , Guangdong(AY283180)
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DNA,R Al PCR T 52 E 28, 45 R BN
SFKFIEEE IR RB/ET LGS /NEEF
EE B RBRY: Kawasaki B Ot 4b, 38 B B 44 76 &
S AR TR AT 2219 1 L A 098 b ——— 4 7 R e Y
HEE KT AT S W0 B Kawasaki B
Ot, H 70 45 36 6 . W ¥ 1K 47 35 96 A K - 3 R A &
155 B AR Kawasaki B Ot A RIRE . #ERX
S A AT BEZE S U AR WAT X O 78 KU A 3R
ANBEHERE—-EREM. XAFENTARZTHE
YER B BB IE R A O PT R PR AR AR T SR e & /4, 3
HFE—-EHR Ot EERRERTEVTHCRFSH
By N ARHME T KR,

Iwasa %"’ % H & Gifu £ 5 #8:% 2R H 1T X
BWABR A R/DNES EHR Gilliam BRFEA B RAT
WEEERN, EOF BT R Karp %725 RH
BB /RZE AN FAT B A o Kawamari £ E +
L 7R 2 R BT AT XA 24 3435 8 R T B 3 o
BRHOLHRERANNEAEHRFELER
i, BEFEHRRERES, 5 H1&5# Kawasaki &

A1 Karp & Ot, BifE Kuroki & Ot, BHEN M E &
4+ Kuroki & Ot E W& 1E A, Pham %" 3t H A&
Oita £ % HU% Wi A7 0 X AT F AT K 48 A9 B8R F
PCR/RFLP ¥l Ot-Sta56 B M, &R ML R K 9

FhEEE A 8 AR I B O, B Ot 76 & Fb 2 9 b
TTEAFAE, FRHEM Ot 76 B WS B AF FE K A3 . AT
RAMUNERFRRATEN RS E INEH &
AR Ot-StaS6 FEH , i A MAEFR TR 3 7
% A B RS EHRREEL

U!WP&#‘%@J Ot-Sta56 FH , %45 R4 ¥
TR A . BRATUABTRF RS R CEE AR
ZHRBEBHBRERMK R EPEE Ot BR
BRYD  FABTI TR 0 AR R Y R R &
TR SRR B B K RARSME B, BT
MEFMAMEYREE™, XERFAMENE
BZEnEEIEXFRNE E LREERKFEE
XA HE RSB Ot 7E 1L R X R [F 215 4 Fii
S ERAENRRE,
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