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Summary. - The nucleotide sequence of rOmpA gene fragment of three Chinese isolates of spotted fever 
group rickettsiae (SFGR) (BJ-90, Ha-91 and HLJ-054) was determined. The obtained nucleotide and putative 
amino acid sequences were compared with those of another Chinese SFGR isolate (HL-93) and several proto­
type SFGR strains. This comparison showed that the isolates BJ-90 and Ha-91 are closely related to each other 
and R. sibirica but different from the isolates HLJ-054 and HL-93. We assume that with exception of the 
isolates HLJ-054 and HL-93 that represent new, unique members of SFGR, the isolates BJ-90 and Ha-91 are 
closely related to R. sibirica, one of the prototype SFGR strains. 
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The  SFGR,  obligate intracellular bacteria, represent 
a multitude o f  various strains and serotypes. Recently, sev­
eral new serotypes o f  SFGR have been described (Pretz-
man  et al, 1994; Stenos et al, 1994). The identification 
and classification of SFGR has been initially based on phe-
notypic characterisation and their interaction with the envi­
ronment. However, these approaches no  longer meet the 
current demands. Therefore, genotypic characterisation, 
namely the primary structure (sequence) of the rOmpA gene 
and/or its protein product that is presumably involved in the 
pathogenesis of SFGR infection and the respective immune 
response, has  been recently introduced (Regnery et al., 

1991). Amplification of  a 533 bp  fragment of the rOmpA 
gene by polymerase chain reaction (PCR), restriction frag­
ment length polymorphism and sequence analyses of the 
PCR products have become the method of choice for SFGR 
identification (Beati et al., 1994; Yan and Uchiyama, 1994; 
Zhang  et al., 1994). 

Abbreviations: PCR = polymerase chain reaction; SFGR= spot­
ted fever group rickettsiae 

In China, the SFGR have been extensively studied for  
the last 40  years. The existence of a few natural foci o f  North 
Asian tick-borne spotted fever (Fan et al., 1992) and the 
occurence of this disease south o f  26° north latitude (Bi et 

al., 1994) have been reported. In addition, many SFGR iso­
lates f rom  Haemaphysalis silvarum (Lou  et al., 1985), Der-

macentor sinicus (Yu et al., 1991), Hyalomma asiaticum 

(Jin et al., 1993) and  Haemaphysalis concinna (Zhang  et 

al, 1996) differred genetically and/or antigenically f rom 
prototype strains o f  SFGR. 

In this study, in order to determine the taxonomie status 
of the Chinese isolates and their relationship to prototype 
SFGR strains, we amplified the characteristic 533 b p  frag­
ment of rOmpA gene of  three isolates by P C R  using prim­
ers Rr  190.70pandRr 190.602n. Besides the Chinese SFGR 
isolates BJ-90, Ha-91 and HLJ-054, also prototype strains 
R. sibirica and R. parkeri were subjected to PCR. The P C R  
products were cloned into pGEM-T vector and sequenced 
by  the dideoxy method. The obtained nucleotide and puta­
tive amino acid sequences were compared with those of Chi­
nese HL-93 isolate and additional prototype SFGR strains 
(R. japonica, R. rickettsii, and  R. conori) published earlier. 
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The putative amino acid sequence of  the PCR fragment 
and the respective homology of  the SFGR under compari­
son are shown in Fig. 1 and Tables 1 and 2, respectively. 

The  homology o f  the prototype strains ranged f r o m  
90.06% to 96.62% in nucleotide (Table 1) and f rom 83.05% 
to 94.35% in amino acid sequences (Table 2), respectively. 
The Chinese isolates BJ-90 and Ha-91 had a very high ho­
mology to each other (99.25% in nucleotide and 97.74% in 
amino acid sequences), and a relatively lower homology to 
the Chinese isolates HLJ-054 and HL-93 (94.75% and 
94.56% in nucleotide and 89.83 and 88.70% in amino acid 
sequences, respectively). In relation to the prototype strains, 
the BJ-90 and HA-91 isolates had the highest homology to 
R. sibirica (99.06% and 98.31% in nucleotide and 98.87% 
and 96.61% in amino acid sequences, respectively). 

As  regards the Chinese isolates HLJ-054 and HL-93, iso­
lated f rom different tick species in the same locality, their 
homology to  each other was 98.12% in nucleotide and 
94.92% in amino acid sequences. In relation to the proto­
type strains, they had the highest homology to  R. japonica 

Fig. 1 
Putative amino acid sequences of the rOmpA gene fragment of 

various SFGR 

Table 1. Nucleotide sequence homologies of the rOmpA gene fragment of various SFGR 

R.r R.s R. c R.p R.j HL-93 HLJ-054 BJ-90 Ha-91 

R.r 100 95.68 90.99 96.06 92.87 94.18 93.99 96.62 96.62 
R.s 100 90 06 96.62 92.30 93.62 93.99 99.06 98.31 
R. c 100 90.24 89.49 90.24 90.06 90.99 89 12 
R.p 100 92.68 93.62 94.37 97.56 98.12 
R.j 100 95.68 96.62 93.25 93 06 
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R.r - R. riskettsu (R strain), R.s = R. sibirica (246 strain), Rc= R. conori (Malish 7 strain), R.p = R parkeri, R.j = R japonica (YH strain). 

Table 2. Putative amino acid sequence homologies of the rOmpA gene fragment of various SFGR 

Ä c R.p R.j HL-93 HLJ-054 BJ-90 Ha-91 

R.r 100 92.09 85.31 90.06 84.75 87.57 87.57 93.22 92.66 
R.s 100 83.05 94.35 84.75 87.57 88.70 98.87 96 61 
R. c 100 83.62 79 10 80.79 81.92 84.18 83.62 
R.p 100 85.88 88.14 90.40 95.48 94.92 
R.j 100 89.27 92 09 85.88 85 88 
HL-93 100 94.92 88.70 88.70 
HLJ-054 100 89.83 89 83 
BJ-90 100 97.74 

For the legend sec Tabic 1. 
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(96.62% and 95.68% in nucleotide and 92.09% and 89.27% 
in amino acid sequences, respectively). 

According to Yu et al. (1993), there are three types of  
SFGR in the northern China. Type 1 (representative TO-85 
strain), isolated from D. nuttalli tick ova, genotypically and 
antigenically identical to R. sibirica. Type 2 (representative 
BJ-90 strain), genotypically identical and antigenically re­
lated to R. sibirica; however, its profi le in polyacrylamide 
gel electrophoresis in the presence of  sodium dodecylsul-
phate was different f rom that of  R. sibirica. Type 3 (repre­
sentative HL-93 strain), both genotypically and antigeni­
cally unique strain among SFGR. 

The data obtained by us  lead us  to suggest that most o f  
SFGR strains so far  isolated f rom various sources in China 
are identical or  closely related to  R. sibirica. The isolates 
HL-93 and HLJ-054 may represent new, unique members 
o f  SFGR. 

Acknowledgements. We thank Drs. B.Y. Liu, C.Q. Wan, and 
S.Z. Ji of the Institute of Epidemiology and Microbiology, Chi­
nese Academy of Preventive Medicine, Beijing, for critical read­
ing of the manuscript. This work was supported by the National 
Science Foundation of P. R. of China. 

References 

Beati L, Humair PF, Aeschlimann A, DaoultD (1994): Identifica­
tion of spotted fever group rickettsiae isolated from Der-
macentor marginatus and Ixodes ricinus ticks collected 
in Switzerland. Am. J. Trop. Med. Hyg. 51, 138-148. 

Bi DZ, Chen ZG, Chen M, Wang SM, Song XP, He JR, Fan MY 
(1996): Isolation of spotted fever group rickrttsiae from 
Ninhua County of Fujian Province. Dis. Surveill 11 
10-13. 

Fan MY, Yu XJ, Bi DZ, Zhao LC, Zong DG, Jiang YX, Liu QH, 
Bai HC, Zhang QZ (1992): Study on molecular epide­

miology of north Asia tick borne spotted fever in China. 
Chin. J. Public Health 11, 67-72. 

Jin Y, Yu XJ, Te M, Fan MY, Liu OH (1993): Isolation and identi­
fication of a strain of spotted fever group rickettsiae from 
Hyalomma asiaticum in Inner Mongolia. Chin. J. Zoon­
oses 9, 23-25. 

Lou D, Wu YM, Wang B, Liu GD, Li JZ, Wang M, Han YF (1985): 
A new member of spotted fever group rickettsiae - Rick­
ettsiae heilongjiangi. Chin. J. Microbiol. Immunol. 5 
250-253. 

Pretzman C, Stothard DR, Ralph D, Fuerst PA (1994): A new spe­
cies of rickettsia isolated from the Lone Star ticks, Am-
blyoma americanum (Ixodidae). XI. Sesqui-Annual Meet­
ing ofAmerican Society for Rickettsiology and Rickett­
sial Diseases. Simons Island, GA. 

Regnery RL, Spruil CL, Plikaytis B (1991): Genotypic identifi­
cation of rickettsia and estimation of intraspecies se­
quence divergence for portions of two rickettsial genes. 
J. Bacteriol. 173, 1576-1589. 

Stenos J, Balrd R, Ross B, Bowden S, Dwyer B, Lesus D (1994): 
Molecular characterization of Rickettsia honei. A newly 
described member of the rickettsial spotted fever group. 
XI. Sesqui-Annual Meeting of American Societyfor Rick­
ettsiology and Rickettsial Diseases. Simons Island, GA. 

Yan YS, Uchiyama T (1994): Nucleotide sequence of polymerase 
chain reaction product amplified from Rickettsia japonica 
DNA using Rickettsia rickettsii 190 kDa surface antigen 
gene primers. Microbiol. Immunol. 38, 865-869. 

Yu XJ, Fan MY, Xu GM, Bi DZ (1991): Identification of spotted 
fever group rickettsiae isolated from Dermacentor sini-
cus collected in Beijing. Chin. J. Microbiol. Immunol 
11, 305. 

Zhang JZ, Fan MY, Bi DZ (1996): Isolation and identification of 
a new species of spotted fever group rickettsiae. Chin. J. 
Zoonoses 12, 11-19. 

Zhang JZ, Fan MY, Bi DZ (1997): Sequence analysis and compar­
ison of 190 K surface antigen gene fragment of a new 
species of spotted fever group rickettsiae. Acta Virol 41 
41-45. 


