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i B Rr 190.70p-602n5 1 #19" #§ T BF & #ift 7 5L K (spotted fever group ricketisiae,
SFGR) 5 & 43 B #k (B}-908k . Ha—9 14 H] HLI-054#%) & SFGR E biks 16k 704 T 57 7 ik
(Rickettsia sibirica) 246 B S TR (R parkeri) B rOmpA B8 K B, # PCR =YW &
A pGEM-TE &P, AU B3 #1TF MM E, 3 5 SFGR A9 rOmpA XEE AFM#BT T
B, SiR%RY, SFGR EERAR SR rOmpA 2 H A B o8 #1817 4% X 90.06% ~ 96.62%, #E
ERERNF WD 83.05%~94.35%, PES &S HERIF KR S %8 OmpA ZH KB
HEMERER BIo0kE Ha- N Bk STEAF F 7 A KK F N BT BERE S 9N
99.06% 1 98.31%. # & TARE K [F) FHE T 4 98.87% H1 96.61%, HL-938k A HLI-0548 5 H &
SRR (R japonica) BB FIRERE. 57354 96.62% 1 95.68%, e F HERMM B Y
92.09% 1 89.27%, FEPE4 A, BI-O0BA Ha 9k BT R AR E X 9920%, BE
EEMEKFRYER 97.74%, HLI-0545H HL-93% rOmpA ZH K BN B TR E BT EERY
WS B 4 98.12%, 94.92%. BHULIARFERET K MR /Y, B HLI-054 % A1 HL-938k
BE% SFGREH R A S, XERFKEA SFGR THY AT AEME T AREARESHER L
A

XA BB K, OmpA R A B, TEE, 5 R4 4T

S¥ES Q9393

HERARAOPRANE 40 F, BRRWERAEIL T T KM X 7 3L T W4 5 &8 #
(North Asia Tick-Bomne Spotted Fever, Fj#RJLIE#) 8 HAZ FE R4 26° LI
M X & BLAE T B B 5 RS R R DA ST, 7B B R VT 4 B bk e X B v R L %2 (Haemaphysalis
concinna) ™, ZE MK ¥ W (Dermacentor silvarum) ™. 1 52 7 57 2 b X B9 0 %5 B BB of
(Hyalomma asiaticum)™ B L5 R 69 1 4E 88 (D, sinicus) PB4 8 2 BB A E
W ESERSFGRE LA MR A MBI HRHRLEF, SIEEANMFSMNNRE, HWAH
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4 BE % PR W P E S BB OmpARE [ A B ST RERUF B 44 21

X B4y BRI 4 Je LA, RATTA Re 190.70p-60203 |31 T SFGRYEEEHE KL E
XK OmpA ER K B T REMF 7, LIEE SFGR B4 B SHEREMS &
BREZEXR. IR ERAMEUT.

1 A Hfoy &
11 BEERMEREREK

B A A BE ST T K Uk I Brn MERE 75 46 A TSE SE UK (R sibirica) 246 R B EEE ¥R
B, MR L BHME (R parkerD ZKHEZEFRHH AL PETLRE.

PSRBT E S B BI-90skRET 1990 F AR EFREM P EFEHH
B, Ha 916k B DABTAENE T 1991 45 B P9 %6 v BT 3 3 [X A T ZR BB B o o 23 B,
HLI 0S4 AL HEF EZRHIR 192 F AR BT A BAENERER T . HESH
BEH 25 M,

RKEHEMOOBFERGE¥BEEAFEWRAEN, RERE pGEM-T
System ) B & Bl Promega 22 Bl.
12 E¥

TagDNA R & 8. dNTPs. 4 S5 . RNA M. Xgal S W H EE £ TR A AL B
WHENY)EE Sal 1. Nco 1. Bstz I B8 B Promega 247, PTG A LBE T Y THRAR H
i 1A FR] £ A B = A3 A A ‘

13 AKXk DNA 1R

£ M Regnery! 89 7 3.
1.4 BRSS9

BT R WK 190 x 10°E A (fOmpA) EH #7311 Rr 190.70p-602n"", Rr
190.70p 5 ~ATGGCGAATATTTCTCCAAAA-3’, Rr 190.602n 5 —AGTGCAGCA-
TTGGCTCCCCCT-3 .

1.5 PCR

EXEE - KHAE A 0.5ml Eppendor B FHKKMA 10 X PCR & 10p], INTP
4ul, 3197 2p1(S0ng/pl), TaqgDNA R &8 1ulGu/ul), SLEKE DNA 1pul, ZZBAHE
100p], £ %57 S0pl, 94C HIEW 10min, #FHAWREF . 94T N Imin, 48T H ¥ 405, 66C E
f# Imin30s, 3t 30 MEER, B —MMERT 66 C Ef# Smin. B 10uIPCR FE¥#AT 1.5% B
BEW—R AL Z 8 (0.5ug/ m) R AL kA,

1.6 PCR =344k

e Ko o TR M R I s e 71 T ) o,

1.7 PCR =#AIREE

L7.0 FEEHR. BREARER loul, A S/MNEDNAMBERE N 13, E—FHKEY
0.5m! Eppendof & K 1A T.DNA ## 8 10 x Buffer Ipl, pGEM-T # 1pl (50ng),
PCR ™% 2u1(#4 25ng), T.DNAM ER Gwpl) 1pl, 2B F K spl, 2T EER.

172 RBRESHEHHE B - 70CEFH 30% HMREFE IMI0O 0.1ml, 8 F 5ml
LBIEFB R, 37TCIRGIEFH LA, W 0.1ml HEF T Sml LB B Hrh S8 2~ 3h, B LM

|
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ek, B iml BI#E 0.1mol/L CaClL, BRI, YK L 20min, KA L, RFTHAH
0.1mol/L CaCL¥,R&F ¥ 4T, 12~24h HfER.
173 B - HEEFERE CHEATHFEERBEFR(EFHEEE Soug/ml, 1.5%
8) . G A B, 8 F M35 B4 40p1 X-gal 20mg/ml) # 4u] IPTG(20mg/ml), B 37T,
ShlE U B TMEEL. RICHRFHNRZSMME0.2ml, it A PCREE =Y
10ul, ¥ £ 30min, 42T 4k % 90s, BE K £ 1~ 2min, 1A 0.8ml SOCIEHE,37CHKG
3% 1h( < 150r/min) , E MK T 5%, BHANARBEA THEFHRERR L
(100~ 200pl/8 ), fFFRAERE G, BB ¥, 37CH#EIE. AEEETEEYHE PCR
Y. BEEETHEEEKRENSER.
1.8 EEAFRRMNERE
18.1 ARMED. EH%UFI ERBRHALREBRHFT M SEFEFERXNILBAG
B, 37C IR G5, MR L R URR
1.8.2 PCR¥IM}E5E. W HATK DNA, JRHAH DNA, 18 £ 5 IM109 H&éﬁiﬂéﬁfﬁﬁ H
5% Rr 190.70p-602mift f7 5 1%, PCR &4 BB FIH Bl .
1.8.3 PRI VERE U4 B IRE S FA DNA Spl, B0 2pl 10 x PRGBS S ik S BR ¥ 1)
B8 Bstz I3({ Nco I+ Sal I{3~ Su),20pi 246 #1, IR E B 50C (Bsz D) F 37C (heo
1+ Sal I)fRE 3h. B 2uIBE G- 1T 8% RN BB ER B3k, BT RN, S8
HRAH.,
1.9 REMFERENSE

KBELENMEREREEERNT Sml SEFHFEEN LB EREDR ITCHES R
FF 12~ 16h, % 8 % 2 B FUR DNA, il A RNase & 2% £ S0pg/ ml, 37C 1h xR
RNA, IS REGHEN K, EARRARERAE. BT . 58T 32uEBF K. n
A 8ul 4mol /L NaCl & 40pl 13% PEG8000, #K# 20min, 4C 12 000gR .0 10min,
A 75% CBBEFW, KK OBBE—K. BT, BT 20018 Tk, mkat g%
KB MBI A ERE, EAERE, BEF PEGHRAERE, EAFSER. AWHA
W E.

2 #X
21 NERBMERE
211 PCREZ. MEHAMN, FHEEIMO DNAXEE R EEER, AR
190.70p—602n3# 4T PCR Y H, 452 & S Bk 2 0 B 4 FBL DNA 315 % i1 533bp K/M DNA
FBL BAK R DNA 132 4R B TM109 DNA 1% BA ., B ¥ 24 B 09 48 A T 57 S ik kb 1
B (A 1),
212 MEE . H DNARHH AN Bstz 15/ Neo I+ Sal IR L FTHEN TR
THITMARIT, EREASGPECHER TR FEET 4 560bp £AH 8 DNA B B
(& 2). _
22 SFGR &% rOmpA EERBEHBREREEREBYRAREHLE

BRFL1.ER2.

© PEBFREREVT RIS HELS http://journals. im. ac. cn



4 B . BESRBES U E S BRrOmpAZE B f B SLREA FF 5 54 279

1631 =

M1 EEFRR PCRERE
1. pBR322/Hinf 14+FRAF8; 2. PO L FEWH (246 #)53.B1s 4.His 5. Jis 6.Pss 7.5 8, kKK
FF9 IMI09DNA; 9. ZEHHE. (Bi, Hi. Jis Ps, S 5 $RE BI-90, Ha-91, HL}-054, R RIL AR
R {7 TNk 246 B PCR I EAF)

Fig. | PCR identification of recombinant plasmid with Rr 190.70p-602n primer
1.pBR322/Hinf 1 Markers; 2.R sibirica(246 strain); 3.Bi; 4.Hi; 5.Ji; 6.Ps; 7.51; 8.E coli IM109
DNA:; 9.Control without temptate. (Bi, Hi, Ji, Ps, Su represented the recombinant of BJ-90,

Ha91, HLI-054, R parkeri and R sibirica 246 stain PCR products respectively)

«— 831

M2 BEEREHLERARRY 8% PAGE BESHER

1, 2.By; 3, 4. Hy; 5, 6.11; 7, 8.Ps; 9, 10.Sus
1, 3,5 7, 9. % BstZ TH#, 2, 4, 6, 8, 10. % Sal I+Neo I 4.
S. lambda DNA/HidIl+EcoR 14 F R,
Fg. 2 Silverstained of 8% PAGE of recombinant plasmid DNA digested by BstZ 1
and Sal I+Nco 1
1, 3,5 7, 9 digested by BstZ I and 2, 4, 6, 8, 10 digested by Sal I+Nco L
S. lambda DNA/HidIII+EcoR I Markers
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384

£l WaARITRESHEOMpAER K BEHREAFE LR (%)

Table 1 Homologous comparison of rOmpA gene fragment of SFGR

Rr Rs Re Rp Rj H1—93 HLI-054 BJ90  Ha9l
Rr 100 9568 9099 9606 9287 9418 9399 9662 9662
Rs 100 9006 9662 9230 9362 9399 9906 9831
Re 100 9024 8949 9024 9006 9099 8912
Rp 100 9268 9362 9437 9756  98.12
Rj 100 9568 9662 9325 9306
HL-93 100 98.12 9456  94.56
HLI-054 100 9475 9475
BI-90 100 99.25
Ha-91 100

i#: R rickensii(R strain) = R.rs R sibirica (246 strain) = Rbs R conorii(Malish 7strain} = Re: R parkeri = R.p;

R japonica(YH strain) = R.j.

2 RERSAFUIRREEZHONpAERNFFIETHAERE R LY (%)

Table 2 Homologous comparison of the putative amino acid according to rOmpA gene fragment of SFGR

Rr Rs Re Rp Rj HL-93  HLJ-054 BJ-90 Ha-91
Rr 100 92.09 85.31 90.06 84.75 87.57 87.57 93.22 92.66
Rs 100 £3.05 94.35 84,75 87.57 88.70 98.87 96.61
Re 100 83.62 79.10 80.79 81.92 84.18 83.62
Rp 100 85.88 88.14 20.40 95.48 94.92
Rj 100 89.27 92.09 85.88 85.88
HL-93 100 94.92 88.70 88.70
HLI-054 100 89.83 89.83
BJ}-50 100 97.74
Ha—91 100

3 it

RARBIRREMERE, KA RET AR I RKEEHRNES, HE HE
HERBTARNRE, FABREMIEBRE SFGRAM S R M. i T K8 o A 5 B &
SRERRZX, AEEHBEESY. RTBE¥RARESRBBESTILETHYT
REEUME HAT KL ENTE,

BREREEYRDE SR ERNERSERETEYEBRRTHS L2
fiz, T SFGR ¥ MMM FEM R EETRA RO TR T EHN
M—BPR. L5E SFGRIHKR LA RBFENHRE, LRARAEES HIRBLRE
WAL, ERRUSHEAFRITRRSRBERS, XZ R SFGR (AMNEE S £ R,
K OmpA EOEBE SFGREHERBA, A THABHEATHRS SR AR 0L
BRI B TR AR GE, H AT, o7 K7 KK R B K 7 % %K & Malish7 #
rOmpA EE K £ FAE LHR""", —HE#E SFGR FHiEHELNEY T KRWEY
O, X —EE P AR ER B4 8, T4 SFGR AR # 8] B 52 3 4ik 06 b 2k,
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HERHNFRYARE, B—H T, %8R IF R EBIEREREAE SFGR M KETE
mAHEER N, RES KT BRI T YT #TH PCRRFLPE FRIMEE T
T SFGR 4y 2% "1,

TEA T H, A Rr 190.70p-602n 5| Y4 ¥ SFGR [ kRAR #E bk 75 0 R 52 KK 246
B R IR 90 ST 33 4 6T ok & b B 4 85 Bk BJ-90. HLJ-054. Ha-91 fOmpA #E B, A
pGEM-T &k 5t % ) B AT T SR R A 71 E , 3 5 E RRinER & 5% bt © 57 51
BTHR FRANFELRASFGREAFM OmpA X E F BREHF B R BN
89.12%~ 99.06%, i E B E MK FHEER 79.10%~98.87%. H PirvEtk B TR #E
HERNFEEES Y H006%~ 96.62% M 83.05%~ 94.35%. X 5 Regnery 1 #
PCR/RFLP 4411 SFGR P rOmpA i B H 605 Rk <3.2% W RiE =17,

BI-90%kFI Ha—9 18k B4} B4 1990 H1 1991 SE7E 7 [ i X 09 7R [F] #5043 B ) B 73 4
SFGR, £ PCR/RFLP, SDS-PAGE}: Western blot % & 41 | 52 T84 I I 37 72 Y ik iy JE 7 A1
B R, AT 3T AR B I S B 5 S R R . BI-908K Rl Ha—91 8k 55 74 1A A1 XE 37 7 YR AR AR ME Bk 89
BAF G I 4 B R 99.06% F1 98.31%, # & 38R iy [F] 35 1 M O 98.87% 1 96.61%.
A B B 7E o [ 43 B B 1 X T Ak ST T UK 4 A9 A% BR R R F A 99.20%, E15 HLI-054
HA UK ETRAREAECEERORRET2HE, B ERRTERT N
94.75%, 94.56%, HE 1 5 A MR 14 [F1 TR 43 B0 0 89.83% 1 88.7%. HEELEAIIAN B0k H
Ha—91 48R 5 75 01 8] I8 57 55 9 AR HEBR AR, T B A & S e R A .

HLI-054% "1 HL-934 P R 3k & [ — it (X A 5] %8 Fh (¥ 4> B 6k, B ik 0 & SFGR #) $i
W5, AT A HLI-054 4 tOmpA % [ A Bt 7 51 40 4 i e 88 & 30, ZE F7 4 10 SFGR
HLJ-054% 5 HL- 3R TR AENH R ECEERNFARE LR, 554 98.12%,
94.92%. XM EHEE NE—# SFGR H A fFit—FiEX.

Ek R, R E A KA SRR AR S AR L K B — R ES R
B b S TR T R R, AR R N TO-858k (N REFEMM LK), £
EREE SR T AR AR SEAAME L K ERX, AFS EERFE,
REH Y BI-00%, BSMESANERA Y524 SFGRAE, LR #N Ha-91%k. It
AR #E SFGR rOmpA £ H A B F R A IR, RATA Y. ERE S W eyt m, B
HLI-054% #1 HL-938k 7T 88 % SFGR #9518 R 41, & ARk K SFGR T HE3 A A A
FIRRARESHEHXEMAELE HTARFELERNEERE, BXERFRER
SEHBRIA LA P HE SE BT 58 OmpA M EEEFH 247,

8 % X W
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CLONING AND SEQUENCE ANALYSIS OF rOmpA GENE
FRAGMENT OF SPOTTED FEVER GROUP
RICKETTSIAE ISOLATED IN CHINA

Chen Min Fan Mingyuan Bi Dezeng Zhang Jianzhi
(Inskitute of Epidemiology and Microbiology, Chinese Academy of Preventive Medicine, Beijing 102206)
Chen Xiangnu
( Institute of Microbiology and FEpidemiology, Academy of Military Medical Sciences, Beijing 100071)

Abastract Rr 190.70p—602n primers were used to amplify the rOmpA gene fragment
of prototype strains (Rickettsia sibirica 246 strain and R parkeri) and Chinese strains
(BJ-90, Ha—91 and HLJ-054) of spotted fever group ricketisiac (SFGR). The PCR
products were cloned into pGEM-T vector respectively and sequenced by Sanger” s
dideoxy method. The sequences of the tested strains were “ compared with the
corresponding regions of prototype and reference strains of SFGR. The results showed
that the homology of rOmpA gene fragments of prototype strains varied from 90.06% ~
96.62% in nucleotide and 83.05%~ 94.35% in putative amino acid respectively.
Compared Chinese strains with prototype and reference strains of SFGR, it was found
that the homology of BJ-90 strain and Ha—91 strain with R sibirica 246 strain was
the highest in nucleotide (99.06% and 98.31%, respectively) and in putative amino
acid (98.87% and 96.61%, mespectively), whereas HL-93 strain and HLJ-054 strain
showed higher homology with R japonica (96.62% and 95.68% in nucleotide,
respectively) than others. Among all the Chinese strains, the homology between BJ-90
strain and Ha—9] strain was the highest, 99.25% in uncleotide and 97.74% in putative
amino acid. The homology of nucleotide and putative amino acid between HL-93
strain and HIJ-054 strain was 98.12% and 94.92% respectively. The above results
indicated that all SFGR so far isolated from different sources seem to be identical or
closely related to R sibirica, except for HL-93 and HLJ54 strains, which could be
considered as new members of SFGR.

Key words Spotted fever group ricketisiae, rOmpA gene, Cloning, Sequence analysis
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