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A HEERANEFERTESB5 Y, HER PCRERBMERFRFEIBERNEX L TFRE
(M)S6X10CBEEEE A B, MBI W 8 e PCR WAL ERENF, FTENIH. &F
Gilliam  Karp. Kato. [ 75 4> B #k FEBES | 3515 1% 44481 ~ 507 bpY B 19 )4 Bt , Gilliam. Karp. Kato 248 B A9 5|
YIMET A B, WARDBIMRL Kawasaki 2802 RS | Y193 th B A&, P51 4 0E S LR 20 B ik
5 Kawasaki IR, &6 ZEAE KT H Y Gilliam . Karp . Kato SRR, IWABR SRRARF
R BB R Kawasaki B \WWRM X ¥ RRA TS H A H Kawasaki HHY, HEERLMEZXE.
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[Abstract] Objective To determine genotype, nucleotide sequence homology and phylogenesis of
Orientia tsutsugamushi isolated from Shandong, China.  Methods Orientia tsutsugamushi isolated from
patients, Apodemus agrarius and Leptotrombidium scutellare in Shandong area were identified by nested-
PCR. On the basis of the nucleotide sequence of the gene that encoding the Ot M, 56 X 10° antigen, the
primers were frequently used in Japan and Korea. Nucleotide sequences of three isolates were determined.
The DNA sequences were compared with nucleotide sequences of Orientia tsutsugamushi registered in
GenBank for sequence homology analysis. Phylogenetic analysis of the isolates and some published sequences
was carried out with Neighbor-joining method by MEGA 3.1 software. Results  481- 507 bp DNA
fragments encoding Orientia tsutsugamushi M, 56 X 10° protein were amplified successfully in the samples
of Gilliam, Karp, Kato and Shandong isolates by group-specific primers. The corresponding target
fragments of the three international reference strains of Gilliam, Karp, and Kato were amplified successfully
with each of their own type specific primers. 523 bp DNA fragments were amplified successfully from
Shandong isolates by the nPCR with Kawasaki-specific primer, and no DNA fragment was amplified by the
nPCR with Gilliam, Karp, Kato, Kuroki and Saitama-specific primer. Comparing with the sequences of
Orientia tsutsugamushi registered in GenBank, all the Shandong isolates shared higher than 95%
nucleotide sequence homology with Kawasaki strain founded in Japan. Data from phylogenetic analysis
showed that Shandong isolates belonged to the same branch with Kawasaki strain. Conclusion To
facilitate international comparison and communication, the primers should be employed in the Orientia
tsutsugamushi research in China. Orientia tsutsugamushi isolated in China were similar to Kawasaki strain
in Japan.
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BURBE ST SR B B bR R 5 487, A SCR Al 6
AR R R TE B H (Ot sta) M, 56 X 10° % B 48 X
MR ERRSY, EAA BENERRFR SR
o BATH Gilliam.Karp. Kato 3 % H B & £ ¥k
RIEX ST Y8 B R, R B B IR
K& R X B B RA/DNES B O 4
BHRHEFT T nPCR &I 540 BIBF5E, 30 AR O 4
BHREST TR 5o

HREREE

1. 3% B M4 B 8 : Gilliam . Karp Kato 3 # &
BREEHK. 4 RIWARBEK Ot BT, 2 BB H
BB B (WG, FC), 1 B+ B B L E R
(HXS), 7 1 %4 B B/ME A %5 (XDM) .

2. F KA : Ex Tag PCR & ) & f1 DL2000
DNA Marker 2§ TaKaRa 2 & 7 &, PCR 7= 47 5t &
B R & Omega 24 B 7= &, HAb b 22 RN B KX
SPTEE L L B PR

3.5|41:% B Furuya % & Tamura %" %1t
B Ot sta M 56 x 10° B 45 75| 4, wE 531 R A
519, K 51 4 SURT 5 R A S 5 A R 5
Y,H L% Invitrogen AWM EAREBR AT SR, B
% ,P34.P55 K451 4, P10.P11 H B RS Y,
P10 4+ 51 5 # ¥ % 5| ¥ PGL. PKP, PKT, PKR,
PHSB B2 % Gilliam . Karp. Kato., Kuroki. Saitama %
RE[ Y% ;P11 5 PKW # B Kawasaki & 5| #) %7,
BA&F5 & PCR =¥ A/MRE 1,

®1 HRMEAKGY

5518 P34 tca age tra tig cta gtg caa tgt ctg ¢ 1003
P55  agg gat ccc tge tge tgt get tge tge g
BAER 51 P10 gat caa get tec tea gee tac tat aat gee  481~507

P11  cta ggg atc ccg aca gat gea cta tta gge
Gilliam P10
PGL  ctt tat atc act ata tat ctt

gat caa get tee tea gee tac tat aat gec 407

Karp P10 gat caa get tec tea gee tac tat aat gec 230
PKP aca ata tcg gat tta taa cc

Kato P10 gat caa get tcc tca gee tac tat aat gec 242
PKT gaa tat tta ata gea ctg ga

Kuroki P10 gat caa get tec tca gee tac tat aat gee 220
PKR cac cgg att tac cat cat at

Saitama . P10 gat caa get tec tca gee tac tat aat gec 600
PHSB ctg acc tct tct aat age tc

Kawasaki P11 cta ggg atc ccg aca gat gea cta tta gge 523

PKW atg ctg cta ttg ata cag gc

4. Ot-DNA FI4R B : B 43 B8 MR A5 10 /) B RS ik &4
0.3 gF Eppendorf & W, 1 % /11800 1.l 1 X TE £ nr
Wi, B0 B ; HIS00 (oI 28R 28 Whil , 13 %R (1
K(20 mg/ml),2.5 pl¥& B B (4 mg/ml), S5C T ;
A%k BB/ 15/ 5 SRR 42 BL DNA, TE % #% ,
-20C&Hi.

5. nPCR JZ i ;

(1)Ot %M . 35— K PCR f# Fi 5|4 P34 Fi P55,
P& MR 94C 5 min; 94C 30's, 57C 2 min,
70C 2 min, 30 MEF;72C 10 min, % — ¥ PCR
#3%h P10 1 P11, 155 — K PCR 7= 4 b 85
R, FoAt 2 LB 4 B 4544 ) 85 — Ik PCR, BUEE Ik
PCR 7= i 47 SR AR WE BE IS L 3K , 481 ~ 507 bpf &
H B

(2) 70 B4 A6 Tt B AR A 9 % — K PCR =4
1pl, 40 3 M A Gilliam. Karp, Kato. Kuroki.
Kawasaki I Saitama 6 X Ot BI4% 74 5[ ¥y, H A
FORNE LAY B S ] 58 — Yk PCR ¥ 38, #E4TBRR 4
BERC VK, B — R G| M xd o RLAH B bp 438 B R
—# Ot,

6. % BR T 5 E . R 3 nPCR P RILER 3k 3
AR FE M WG HXS.XDM, 5% =K PCR =4
B4k [ R 1R B0 2 R BEAR . A P10 1B R
FUIE 519, R P SUB B R S 4 1k B , 7 ABI3730
WAL E#AT R HIE

7. 5 50 R R 4 0 F0 58 4 R AL AR 4 A < K BT
#5115 GenBank H Ot 4% B ¥ 51 fff BLAST
BS540, MA MEGA 3.1%# 5% Neighbor-
joinjing(NJ) £ ,1000 K ) Bootstrap 73 ¥ & & %, %F
BB 89 B 515 GenBank Hr— 26 Ot ¥ ¥ 48 I FE 5]
HITREREW S

5 R

1Ot :3 bhERSEHR 4 HRILE MK
Ot Btk , AR RS YWY 38, ¥ WA 481~ 507 bp
My (E 1),

2. Ot B3 RERSH K Ot A H AR
34 44 M B4 % (Gilliam: 407 bp; Karp: 230 bp;
Kato:242 bp) , B 5 R Z [l A2 X Y"1 ;4 #k 1L K 4
BIMk R R BLFE Kawasaki % (5] 9% &4 523 bp iy
i, oM 5 Xt BE YR Ry (E 2).

3.0 F: WG B 8 GenBank B H BB K
DQ489310,1438 bp, 7+ % B BLWRA/NES &
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5 B B B 4K BE 43 1 438 bp 1435 bp, 5 DQ489310
RPN T (RBHEIRR) :

HXS ‘1 GATCGTG:---- GTCGGGATCCC(434) TAGA

DQ489310 1 ATCGTG:---* GTCGGAATCCC(433) CTAGA
XDM 1 CGTGA:---- GTCGG(425) GTACCCTAGA
DQ489310 1 ATCGTGA----* GTCGG(427) AATCCCCTAGA
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1:B3¥: %} B8 ; 2:Gilliam; 3:Karp; 4:Kato; 5:Marker(DL2000) ;
6:FC; 7:WG; 8:HXS; 9:XDM
1 REER 4 PCR =4 A3 Ba 5 B i 3K

bp 1 2 3 4 5 6 7 8
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1: Marker (DL2000) ;. 2: Gilliam; 3: Karp; 4: Kato; 5: FC;

6:WG; 7:HXS; 8:XDM
B2 HE|4 PCR =91 ) 5R NG 4 I v vk

4. TR 40 B 2R S8 HE AL 43 BT - 45 4 B AR
B4 B F 5 £ NCBI 17 BLAST, &R B/~ : WG
(DQ489310) 55 Taguchi I Oishi & i [/ W £ ¥ K
95.99% ; 5 Kanda #1 Kawasaki % 9 [ I8 ¥ K
95.75% . HXS 5 Taguchi 1 Oishi % [7} I £ A
96.00%; 5 Kanda 1 Kawasaki B § F 8 ¥ K
95.76% ., XDM 5 Taguchi M1 Oishi B & R R
95.97% ; 5 Kanda # Kawasaki % # F W % &
95.73% . 3 #k Ot 4+ B bk 55 A Ot 2 H B Y 7] I
HEHRT 2% . REXKER T ER, ILAHEK Ot
B #H 5 Kawasaki, Taguchi,Oishi #1 Kanda HeAETH
—5r 3 (B 3),

Wi
Otsta M, 56x10° 5 Ot WBURHEMBHE X,

Kawasaki
o | Taguchi
Qishi

m
g
___IL

Kanda

DQ489310
00 | HXS
75 XDM
100 | Sxh951
‘Yonchon

|

100

|

TwW461

.

100
Huaiien-2

Shimokoshi

Kato

64 | —
100 [ Kuroki
0.02 100 L Boryon
GenBank ' 1 ¥ %I 5. Karp ( M33004 ), Kato ( M63382),
Kawasaki ( M63383 ), Kuroki ( M63380), Shimokoshi ( M63381),
Boryon(L04956) , Sxh951(AF050669), Yonchon(U19903), Taguchi

(AF173038), Oishi ( AF173037), Kanda ( AF173039 ), TW461
(AY222631), Hualien-2(AY525145)

B3 WARMK O FEHSHA Ot sta M, 56 % 10° FH
FRIMRGEE LR (N] &)

HSHEAMBRR R ER, AR O B A £
S WKBIERAT HA 8 E BRI
BRI, RINEEAERAXEFIRNY T
Gilliam Karp.Kato 3 RARfERE, F L H IR HK
E B R TN Kawasaki ;1] ILX &5 A AR
FRBE AR FE P E M S JURBER PR A,
DA F [ Br L 885 404 o

Ohashi' R 1, H A& 9 Kawasaki i Kuroki %
Ot W EBNEBEN K FEEHBENM Y N/DEL
HHE, 5IWARBK Ot AT LDy, 7EO~107"7°Z
BN INR KA R E RN EEEREN N NES
EHCOHEA, NBEST WY ETLABK
Kawasaki B Ot R F AT Htk. ABFRF 2 3 Ot
sta M, 56 X 10° B RS RZIY B T IR BKX
Ot & #k; 6 XM AR5 ¥4 nPCR 3, LR
Kawasaki 5|9 %F B9 9™ 3 7= 4 & 4 523 bpiy 4 1% .
51 P 18 3 Bk Ot 4 E 4k PCR 79 4 4k [E 1
JEW F, A #H BT 5 5 Kawasaki, Taguchi. Oishi
1 Kanda BRI UEHEITE 95% LA L s RE K EWE
REW, Lﬂfﬁiﬂ!‘z Ot 4> B ¥k 5 Kawasaki, Taguchi,
Oishi #l Kanda # 7£ [l — 4> % (B 3). 5 4h, ¥
Kawasaki % ) J¥ 31 #£ NCBI 47 BLAST J&, X 8
Kanda % 5 3 [ ¥ # X 100%, Taguchi % Jy
99.90% ,Oishi % %99.79% ; X ¥ 7 H A& R H
B Ot B, K 1993 £ k B T Kawasaki #,
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Taguchi,Oishi 1 Kanda ¥ & 8 F 1999 4, 7] I,
Kawasdki B X % Ot MR E, WA EN . 5
A ROTEFURERKEYRFLEMEK O #i
iH% 5 B A Kawasaki BB, B E B REWFE%
EFo

HEKECRE, RELHRE UHFE Kawasaki
B OBSIUARESERLARESEIHMN, WEHE
Wo ILHE Ot BHS HAE Kawasaki I [6) I
#96.87% " MR Ot A E# 5 H & Kawasaki
BMRBRHERS.75%, AT, LKL MILHEE M
Ot A BIRIIAKMTF Kawasaki B, Ot XEHW TR E
A5 B S R IR e A OR k L A et
— K.
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87 H BB AR EE BB AR RS A BHE YW HNT A

X 3% %

HEHFAEERRERBEBHEREE MR
R B LB, 12000 — 2005 4F B H B T T 5 % B
Bl R TR A B 87 G BORUEh A0 B BB M B
BmARETEERE, B BSRE WHO RS DAL RE
AERRERTY, MEEHGOEARREE LBLRE
BEREE WIXRBENPERSABERES, ER
TEA RS S THE 9 X, FEEEME 24.48.72 hLE
RBMESEN. AFALEREESH A KEEDRH
B A A RIS TR - BT A A B RS A SRR
B DA BRI R BITHEP, EH R A A
WHBERGEA, SBEMIS45 - 50 A ME KRN,
B 2 EH AR B AR B R L A, WA R FE
FA e R BB BT REE S A .

GR 544787 IR, 66 BN KELR, 21 BN 5
WIEIR ; IR FE22~ 38 % ;83 BIAEIR2 -8 A, 4 BBt
REEREN, REBFERENL, IXBB 26, 0%
BRESH, EEHEHEK T HRAT,E ISHERERBE
R, EAERN7.24%; FEE 87 B L AANBEHEEER
WER 1461, RARN 16%, A SEBEARTHB L,
HSPNARBRABHERFARERE S, L 1 5%
BHNE2 AB IR H(37.5C), 48 WEREEX . 3 87 41

e B4 437100 B & B T B IR BB 42 8 P L

FREBEMNF4S-S0RERKNWESHERKEZ P M
Bk, SR MRS 2R, RN 100% ,GMT H11.2
U/ml. ZEEZEHBEREHERF IR ERBRM, B
REBH,. SEBEABENEHERNRAERBHEER;87
BlEEs  RE 1 ARERR, RETAAEA4S hWEKE
E¥. R PAEHEERR, GMT=20.52 TU/mlifl 1 51 4 5% B
AREGEHY . FA R EEMHERESN DMK E®RX
100%, RAERBRBET. ELERIERABAEXEA
HEMEREETNFEBIILRENRE. 2RMEER, K
TR LT BRI M R AR NE, KW ERE
MW ANBaGAEREEN 2 EMBILYE S, RRARES
BEREHEMNNERE., 2REISRBRAEZ AP
HERMBERRI, BAETF BR] AR BLOENEYE
Sk IL. MRF RN BRI LRE, BERURESE
o SRFEBAWLOBE RS, N EEHEHNE
ERSZLHE, HRENMERK. AE BRFAELHE, Rt
BAEIT.
$ % X W
1 B ERFE¥E.E 4R A AR DA AR, 1995, 43-46.
2 FXRE, SRR MRS, ERREHMOEEHERE. v E
ABH BRI E,1989,5(6) :141-42.
(44 B 35 :2006-09-15)
(FHE PR



