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genera: Rickettsia, Coxiella, and Rochalimaea (Weiss and Moulder, 1984). With
the exception of those species in the genus Rochalimaea, all are obligate intra-
cellular bacteria. Both Rochalimaea quintana and Rochalimaea vinsonii can be
cultivated axenically and grow in epicellular locations within their eukaryotic -
hosts (Baker, 1964; Weiss, 1982), as well as on enriched media (Weiss and
Dasch, 1982). Members of this genus appear to be related to some species of the
genus Rickettsia (Myers and Wisseman, 1980; Weiss ef al., 1982; Weisburg et
al., 1985). It was reasoned that procedures developed to successfully transform
Rochalimaea spp., might be applied to the obligate intracellular bacteria of the
genus Rickettsia.

The ability to transform rickettsiae would allow the introduction of specific
mutations or genes and the phenotype observed. A technique of transforma-
tion using electroporation (Calvin and Hanawalt, 1988; Dower et al., 1988;
Miller et al., 1988) has been developed to introduce DNA into Rochalimaea.
Previous studies have demonstrated by plasmid encoded antibiotic resistance
genes, that plasmid/cosmid DNA replicates and is expressed in R. quintana
(Reschke et al., 1990). The present report demonstrates the ability of the
plasmid pAG10, possessing the RSF1010 origin of replication, to successfully
transform and replicate in R. quintana.

In anticipation of locating specific genes within the genome of R. quintana,
we have also begun work on obtaining a physical map using pulse-field
gradient electrophoresis (PFGE) (Smith and Cantor, 1986). Using combina-
tions of the rare cutting restriction endonucleases (RE), Nod, and Sfil,
a physical map of restriction sites within a genome can be established. A
genetic linkage map would then be generated from these data by hybridizing
cloned genes to these fragments (Southern, 1975), locating their positions rela-
tive to the various restriction sites.

Materials and Methods

DNA preparation and electroporation. R. quintana (Trench Fever) ATCC VR-358, Fuller strain,
and R. vinsonii ATCC VR-152 Lot 6D, strain Baker, were obtained from the American Type
Culture Collection, Rockville, MD. Escherichia coli DHS and HB101 (BRL; Bethesda Research
Laboratories Inc., Bethesda, MD.) were used to prepare cosmid and plasmid stocks by standard
methods (Maniatis er al., 1982). The growth and preparation of R. quintana for transformation has
been previously described (Reschke er al., 1990). DNA was suspended in sterile water to minimize
the presence of electrolytes which can cause arcing and cell destruction (Dower er al., 1988). Chro-
mosomal DNA from R. quintana was prepared as previously described (Clewell and Helinski,
1972). Southern blot (Southern, 1975) and RE analysis of pAG10 DNA from R. quintana required
~500 mg (wet wt.) of cells from isolated clones grown on selective agar media. Cells were lysed
with thermolysin and sodium dodecylsulphate at 37 °C and cesium chloride-ethidium bromide
added (Reschke er al., 1990). The lysate was centrifuged for 10 min at 10.000 rev/min to remove
cellular debris. The material was then centrifuged at 45.000 rev/min for 48 hrin a Ti 60 fixed angle
rotor and the plasmid band removed. The process was repeated and plasmid DNA was purified by
ethanol precipitation (Calvin and Hanawalt, 1988).
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Table 2. Genomic restriction fragments of Rochalimaea quintana and Rochalimaea vinsonii

R. quintana - kbp R. vinsonii - kbp
Sril Notl Sfil/ Nodl Sfil Notl
925 740 (660)¢ 2110 850
(730)? 460" 540 730
560 450° 480 530
147 A8 430 2110
39 1 668 147
1691 49
18
Al
1675

9 band due to incomplete digestion of fragments 560 and 147 and is not included in the sum.
these two bands are not clearly resolved on PFGE and the band seen is assumed to be a doublet.
“ band due to incomplete digestion of fragments 540 and 147 and is not included in the sum.

difficulties with partial digestion products. These difficulties are currently
being resolved using higher concentrations of enzyme and by using other rare
cutting RE. These fragments were transferred to nitrocellulose to be probed
later with specific genes to locate their position relative to a fragment. From
this data a rudimentary genetic map can eventually be generated.
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