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which were somewhat contradictory, because that some of the strains used in
analysis were not cloned and purified (Baca er al., 1980; Schramek ef al., 1982).
Among the isolates in China, differences were reported in LPS, proteins and
DNA (Yang et al., 1989, Wen et al., 1990), no final conclusions have been made.
Here we report, molecular properties of C. burnetii phase variants using, we
cloned on phase variants of C. burentii strain CBQY obtained by the red plaque
technige and analysed in SDS-PAGE, immunobloting assay, by plasmid isola-
tion and DNA restriction analysis in agarose gel electrophoresis. The result
suggests that the unique phase-dependent antigenic substance is LPS and that
protein components of phase I and phase 1l are shared for the most part. No
significant differences of DNA restriction fragments between cloned isolates
of phase 1 and phase 11 C. burnetii (CBQY )strains were demonstrated, and the
same plasmid was isolated from the both cloned strains.

Materials and Methods

Propagation and purification. The C. burnetii strain QIYI (CBQY) was originally isolated from
a patient with chronic Q feved in 1962 (Yu et al., 1964). The strains were propagated in mice and
chicken embryo yolk sacs. Phase 1 (CBQYI): EP20/MP52; phase 11 (CBQYII): EP20/MP3/EpS1.
The cloning procedure of the isogenic phase variants of strain CBQY was as previosly described
(Cheng er al., 1989; Yu er al., in press). Purified rickettsial suspension was obtained by density
gradient centrifugation as described by Zhang er al. (1986).

SDS-polyacrylamide gel electrophoresis (PAGE). Whole cell samples were analysed by modified
SDS-PAGE (Wen eral., 1990, Laecmmli er al., 1970). Slab gel was composed of 5 % polyacrylamide
spacer gel and 12.5 % or 17.5 % separating gel (1.5 mm thick). Each rickettsial sample (3-6 ug
protein) was boiled for § min in equal vol sample buffer (0.25 mol/l, pH 6.8 glycine. HCI buffer,
containing 2 % SDS, 10 % glycerol and 5% 2-mercaptoethanol). The proteinase K digests of
whole-cell lysates (treated at final enzyme concentration 0.5 pg/u1 for 2 hrs at 37°C) were sepa-
rated by electrophoresis and stained with Coomassie brilliant blue or silver nitrate as described
Tsai and Frasch (1982).

Immunoblot. The components separated by PAGE were transferred from gel to the nitroceliu-
lose membrane (NCM) by electrotransfer at 200 mA (Towbin eral., 1979). Antigens were detected
after blocking with 10 % bovine serum albumine and 0.05 % Tween-20 in phosphate-buffered
saline (PBS, pH 7.2, overnight at 37°C). After incubation with the primary antibody overnight at
4°C, the NCM sheet was washed three times in PBS (containing 0.05 % Tween-20) incubated for 1
hr at 37°C with goat anti-mouse IgG/Px, washed as before and reacted with the substrate (0.2
mol/i, pH 7.4 Tris-HCI buffer containing 0.05 % 3,3-diaminobenzidine tetrahydrochloride and
0.03 % hydrogen peroxide).

Electrophoresis of restriction endonuclease fragments. The DNA was extracted and purified as
described (Marmur er al., 1961; Maniatis er al., 1982; Vodkin er al., 1986). The restriction enzymes
(Haell, Pstl, BamH|, Hidnlll, Hapl, Xhol, Sall) were used according to instructions (provided by
Sino-American Biotechnology CO). DNA fragments were analysed on 0.8 % agarose gel in 89
mmol/t Tris-HC1 (pH 8.3) containing 89 mmol/] boric acid and 2.5 mmol/l EDTA as described by
Southern (1979).

Plasmid isolation. Purified C. burnetii cells mixed with 5§ ml sample buffer (0.5 mol/1EDTA, 1 %
SDS, 2 mg/ml proteinase K and 1 % low gelling agarose) were incubated overnight at 50°C at final
concentration for C. burnetii of 5 geg/ml. Next day the mixture was poured into the insert hold at
4°C for 2 hrs and then the inserts were placed into gel slots and electrophoresed under following
conditions: 15 V/em, 1.5 % agarosce, 60 scc pulse time, buffer temperature 15°C (Schwartz er al.,
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plasmids: QuHI (36 kb), Q,RS (38-39 kb) and Q,DG (45 kb). The molecular
weight which we reported in this paper is different from Q,HI, Q;RS and
QyDG. The CBQY strain was isolated in the marrow of a chronic Q-fever
patient who suffered from multiple body system invasions beside marrow
infection. The relationship between molecular structure of plasmid and patho-
genicity remains to be defined.
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