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Summary. ~ A 533 bp long PCR product amplified from rickettsial strain HL-93 DNA with the primer
pair Rr 190.70p and Rr 190.602n, designed from DNA sequence encoding 190 K protein antigen of R. ricketisir,
was cloned into plasmid vector PGEM-T and sequenced. The primer-flanking region of the product, an open
reading frame, was 491 bp long. The sequence of the product was compared with those of the corresponding
regions of DNAs of R rickettsii (strain R), R. japonica (strain VR1363) and R. conorii (strain Malish 7)
which were reported earlier by other authors. The results showed that 23, 31 and 52 nucleotides in the com-
pared sequence in strain HL-93 differed from those in R. japonica, R. ricketisii and R. conorii, respectively.
The homeologies of strain HL-93 with R. japonica, R. rickettsii and R. conorii were 95.6%, 94% and 90% in
nucleotide, and 89%, 87% dnd 0% in putative amino acid sequences. We consider strain HL-93 as a new
member of spotted fever group (SFG) rickettsiae on the basis of a high degree of homology and genctic

divergence in the nucleotide sequence of a part of the 190 K protein gene.
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Introduction

Rickettsial strain HL-93 was 1solated from Haemaphysa-
lis concinna ticks in Hulin County of Heilongjiang Province
i PR, of China. It was identified as a new member of SFG
rickettsiae by the methods of standard serology, morphology,
sodium dodecyl sulphate-polyacrylamide gel electrophore-
sis (SDS-PAGE), immunablot analysis with polyclonal and
monoclonal antibodies, PCR and PCR followed by restric-
tion fragment length polymor shism (PCR/RFLP) analysis
(Zhang et al, 1996). In order o further classify rickettsial
strain HL-93, the PCR product, amplified from its DNA with
the primer pair Rr 190.70p and Rr 190.602n, designed from

Abbreviations: PAGE = polyacrylamide gel clectrophoresis;
PCR = polymerase chain reaction; RFLP = restriction fragment
length polymorphism; SFG = spotted fever group; SDS = sodium
dodecyl sulphate

spotted fever group; strain HL-93; 190

K protein; nucleotide sequence; PCR

DNA sequence encoding the 190 K protein antigen of
R. rickettsii, was cloned and sequenced. In this paper, we re-
port the nucleotide sequence of the PCR product (a part of
the 190 K protein gene) amplified from rickettsial strain
HL-93 DNA and compare it with those of the corresponding
region of DNAs of R. japonica, R. rickettsii and R. conorii,

Materials and Methods

Rickettsial strain HL-93 was isolated from Haemophysalis con-
cinna ticks in Hulin County, Heilongjiang Provinee, PR. of Chi-
na, in 1993,

Cultivation, purification and DNA extraction. Cultivation and
purification of rickettsial organism were performed as described
by Stocnner er al. (1962) and Hanson et al. (1981). Rickettsial
DNA was extracted according to Regnery et al. (1991).

PCR amplification was carried out using a pair of R, rickettsit
190 K antigen gene primers, Rr 190.70p and Rr 190.602n, de-
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v changes o

Diseussion

SEG rickettsiae are obligate intracellular bacteria trans-

mitted to humans by the bite of infected ticks. Multiple spe-
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Fig. 1
Nucleotide sequence of the 5333 bp PCR product of the strain HL-93
DNA

The numbering of the HL-93 (HL) sequence is aligned to that of

R. rickettsii. The nucleotide sequences of R japonica (R)), R. ricketsii
(Rryand R. conorii (Re) 190 K antigen genes were reported by Yan et al.
(1994), Anderson er ol (1990) and Patricia et al. (1994), respectively.
The nucleotide substitutions in the R. japonica, R. rickeusiiand R. conorit
scquences are shown by letters at the corresponding positions. Boxes
represent the sequences of the primer portions.

cies of SFG rickettsiae have been recognized (Weiss ¢f al.,
1984; Walker et al, 1989). Recently, several new SFG
rickettsial serotypes have been reported (Pretzman, 1994;
Stenos et al., 1994). Since different SFG species may share
certain common features of ecologic interest (e.g. geographic
distribution, common arthropod vectors) and considerable
serologic cross-reactivity (Weiss et al., 1984), it is difficult
to identify SFG rickettsial species. Although there are many
methods currently available for identification of rickettsial
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Fig, 2
Putative amino acid sequence of the 533 bp PCR product of the
strain HL-93 DNA
The putative amino acid substitutions in the R. japonica, R. rickertsii and
R. conorii sequences are shown by fetters at the corresponding positions.
For the rest of the legend sce Fig. 1.

species, they have technical limitations. E.g., serologic iden-
tification of rickettsial isolates is complicated by substan-
tial cross-reactivity between recognized species (Philip er
al, 1978). Although polypeptide patterns of rickettsial
strains have been studied for the purpose of species differ-
entiation (Anacker ef al, 1984), electrophoretic polypep-
tide analysis is also complicated by several factors, e.g.. rick-
ettsiae to be identified must be rigorously purified, freed of
contaminating host cell protemns, without a loss or modifi-
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