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Summary. - A strain of rickettsiae, designated Crimea-108, was
isolated from ticks Dermacentor marginatus in the Crimea in 1977. Its
immunobiological characteristics involve low pathogenicity for expe-
rimental animals, moderate infectivity for chick embryos, and antige-
nic relatedness to spotted fever group (SFQG) rickettsiae (R. sibirica,
R. conorii, R. akari), especially to R. sibirica. The genotypic characte-
rization of the strain Crimea-~108 was carried out in comparison with
SFG and typhus group rickettsiae by using restriction fragment
length polymorphism (RFLP) analysis and DNA-probe hybridiza-
tion. The marked similarity was detected between DNA restriction
patterns of the strains Crimea-108, R. sibirica and R. conorii, but each
of them besides comigrating fragments had specific ones. Genotypic
analysis of the strain Crimea-108, the SFG and typhus group
rickettsiae by three independent DNA probes, based on R. prowaze-
kii DNA, gave unique hybridization patterns for the Crimea-108
strain with all probes. The obtained data show that the Crimea-108
isolate does not belong to the species of R. sibirica, R. conorii, R.
akari. The strain Crimea-108 is a novel strain of SFG rickettsiae for
the Crimea region.
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Introduction

Development of new methods for typing of typhus group and SFG rickettsiae
is based on the analysis of RFLP of the genome DNA along with DNA probe
(Regnery, 1991; Demkin et al., 1991) as well as on the RFLP analysis of DNA
products amplified in the polymerase chain reaction (PCR) using oligonucleo-
tide primers of various specificity (Regnery, 1990; Regnery et al., 1991). The
obtained data of genotyping of prototype rickettsial strains and species are in
a correlation with the modern classification of species (Weiss and Moulder,
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Table 1. Ricketisial strains employed in the study

Species Strains Source Qrigin Year of
isolation
Crimea-108 D. marginatus Crimea 1977
R. sibirica Netsvetaev (232) Patient West Siberia 1946
R. sibirica K-1 (246) D. nuttalii East Siberia 1949
R. sibirica Altay-81/88 D. silvarum West Siberia 1988
R. sibirica Gornyi-54/58 D. nuttalii West Siberia 1988
R. conorii ITT (Indian tick typhus) R. sanguineus Kashmir, India 1950
R. akari MK (Kaplan) Patient New York, USA 1950
R. akari M-3 Mus musculus Ukraine 1950
R. canada 2678 H. leporis-palustris  Canada 1963
R. typhi Ger Patient Batumi, Georgia 1946
R. prowazekii  Breinl Patient Warsaw, Poland 1919-1921

antigens of rickettsiae, corpuscular antigen of C. burnetii and sera of infected animals by using the
standard micromethod of the complement fixation reaction (micro-CFR).

Total rickettsial DNA was isolated by the method of Priefer et al. (1984).

Restriction endonuclease digestion and electrophoresis. Rickettsial DNA was digested with restric-
tion endonucleases Hindlll, EcoRI, Mspl and Psi as recommended by Maniatis er al. (1982). For the
purpose of RFLP analysis the DNA digests were electrophoresed on 0.6-0.7 % agarose gels (agarose
type 11, Sigma) with TAE buffer at 4 V/cm for 2-3 hirs at the beginning, then for 1-2 days at 1 V/cm.
The amounts of DNA loaded on each lane of the gel varied from 1.5 to 2 mkg. For the purpose of
blot-hybridization the DNA digests were electrophoresed on 0.8 % agarose gels with TBE buffer at
3.5 V/cm for 3 hrs. Phage lambda DNA, cleaved with Hindlll restriction endonuclease was used for
DNA fragment size standards. After electrophoresis the gels were stained with ethidium bromide
and photographed in UV light.

Probe preparation and hybridization. PBH11 and PBH13 probes were morphospecific Hindlll-
derived DNA fragments from R. prowazekii (Demkin et al., 1991). MW264 probe was EcoRV-derived
DNA fragment containing R. prowazekii citrate-synthase gene (Wood et al., 1987). 50-100 ng of each
probe was labelled with 35S-deoxycitidine (Amersham), using an oligolabelling kit (Pharmacia)
according to the manufacturer’s instruction. The DNA digests from agarose gels were blotted
overnight to Zeta-Probe membranes (Bio-Rad) by an alkaline procedure. DNA-probes were
hybridized with blots in 30 % formamide (Serva) buffer at 42 oC. Blotting, hybridization and washing
of the membranes were carried out according to the manufacturer’s (Bio-Rad) instructions.

Results and Discussion

The biological properties of the strain Crimea-108 were characterized by
peculiarities of its growth in CE and its virulence for intraperitoneally (ip)
infected male quinea pigs, white rats and white mice.

Rickettsiae of the strain Crimea-108 grew in 5 days-old CE with moderate
multiplication in volk sac tissue causing the death of CE 4-6 days after
inoculation. Unlike rickettsiae of SFG, the soluble antigen obtained from CE
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siae (Table 2). The mouse antisera to R. conorii and R. akari did not show cross-
reactivity to the Crimea-108 antigen. The mouse antisera to R. sibirica reacted
with the Crimea-108 antigen at a lower titer than with the homologous one.

The sera of all experimental animals did not react with antigens of typhus
group rickettsiae and of C. burnetii.

The obtained immuno-biologic characteristics of rickettsiae of the strain
Crimea-108 involve low pathogenicity for experimental animals (guinea pigs,
white rats and white mice) and moderate infectivity for CE. The serological
analysis by CFR showed that this strain is antigenically related to SFG
rickettsiae (R. sibirica, R. conorii, R. akari), especially to R. sibirica.

The genotypic characterization of the strain Crimea-108 was carried out in
comparison with SFG rickettsiae ~ R. sibirica, R. conorii, R. akari and typhus
group rickettsiae - R. prowazekii, R. typhi, R. canada by use of RFLP analysis and
DNA-probe hybridization.

The strain Crimea-108 was analyzed by RFLP method in comparison with R.
sibirica, R. conorii and R. prowazekii using endonucleases Hindlll, Mspl and Psfl
(Fig. 1). This analysis revealed various distinctions in the DNA restriction
patterns of the compared agents, which were clearly seen in the high molecular
weight zone. Considerable differences in the DNA restrictions patterns of the
strains Crimea-108 and R. prowazekii were found. A marked similarity was
detected between DNA restriction patterns of the strains Crimea-108, R. sibirica
and R. conorii, but each of them besides comigrating fragments had specific
fragments. The observed differences between the strains Crimea-108 and R.
sibirica in RFLP should be regarded as significant. Since the great number of R,
sibirica strains (13 strains including the strains studied in this experiment) was
identical when analyzed with the same restriction endonucleases (Zhao and Fan,
1990; Balayeva er al., in press). As to the differences between the strains
Crimea-108 and R. conorii they are not demonstrative, because R. conorii strains
themselves are known to have definite genotypic differences (Regnery, 1991).

The differences between the genotypes of the strain Crimea-108, the SFG
rickettsiae (R. sibirica, R. conorii, R. akari) and the typhus group rickettsiae (R.
prowazekii, R. typhi, R. canada) were detected by using DNA probe hybridization
to HindIIl or EcoRl digested rickettsial DNA. PBH11, PBHI3 and MW264
probes, derived from R. prowazekii DNA were used. Each of these probes
formed a specific hybridization pattern with blotted DNA that allowed to
differentiate the rickettsiae of typhus group to the species level, to distinguish
the members of typhus group rickettsiae from SFG rickettsiae as well as R. akari
from R. sibirica and R. conorii (Demkin et al., 1991). The probe PBH11 was used
to hybridize the Hindlll and FcoRl DNA digests of the compared strains of
rickettsiae (Fig. 2). It was found that the hybridization zones of Hindlll DNA
digests of the strains Crimea-108 and R. prowazekii were localized closely to each
other and differed from those of R. conorii, R. akari, R. sibirica, R. canada and R.
typhi. When the DNA probe PBHI11 was used to test EcoRI DNA digests the
hybridization zones of the strains Crimea-108 and R. prowazekii had different
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