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creases in L929 cells was exquisitely physiologic, but was
not amenable to a search for kinetics for regulation or its
biochemical signals. In the present study, the
respiration-deficient (i14 cells, which are solely dependent
on glycolysis for their energy production (DeFrancesco er
al., 1976, Breen and Scheffler, 1979), were used. We rea-
soned that we could alter the cytoplasmic milieu of these
hast cells by changing the concentration twf“ghm'um‘ in their
growth medium, and that these alterations might affect tran-
seription of the rickettsial gled and e ‘gcrm“

Materials and Methods

Lnzymes and reagents. Restriction enzymes and modifying enzyme:
waxmmm ed from GIBCO-BRILLi “:Iulum[wxmlm Gaithersburg,
MDD Recombinant RNasin ribonuclease inhibitor, and T3 and T7 RNA
polymerase were purchased from Promega Corporation, Madison, W1,
{alpha-=PJUTT (6,500 Ci/mmole) was obtained from TUN Hmn ech-
cals, Inc., Irvine, CAL Diu o's Modified Eagle's Medium (DMIEM)
was obtaned from Mediateeh, Washington, DC. Unless mdicat M
elsewhere, the chemical reagents used in this study were purchased
from Sigma Chemical Co., St Louis, MO,

Infection u/ Gld celly with rickettsioe. G4 cells are
respiration-deficient Chinese bamster cells with a defect in
NM)Hwa:m;‘mmrw Q) reductase (DeFrancesco of af., 1976, Breen
and Scheffler, i“)“?‘))q and are solely dependent on g meh‘u{“ for
thesr energy production. G4 cells were wmw as rnonolayers i a
humidificd atm Nosp ﬂ)(,m of 10% CO,incair at 34°C in I,)M
supplemented with 10% fetal calf mum, and asparagine (W(»
mg/mi) G cells, suspended at a concentration of 107 cells/m] in
Hanks balanced salt solution supplemented with S mmol/ L-glutamic

cid (monopotassium salt) and 0. 1% gelatin (MBSSGG), were
muh d with purified, yolk-sac grown R prowazekii Madrid I at a
multipheity of infection of 150 to 200 rickettsiac per cell to achieve
aninitial infection of 10 to 20 rickettsiae per infected cell, and another
portion was mock-infeeted. After incubation at 34°C for 1 hr, the
mfected cells were washed twice, suspended in DMEM
supplemented with 10% fetal calf serum, and sceded into 8 tissue
culture plates. After incubating the infected G4 cells for 72 hs, the
ggr:’rwhh mediim was changed to either the GL (low glucose) or the

(hi;m glucose) medium, Except for the concentration of glu-
cose, GH and GL media had the same nutrient concentrations. After
changing the medium, infected G14 cells were incubated overnight
at which time the percentage infected cells in both GH and G
conditions was about 60%, and the cells contained 50 1o 90 of rick-
ettsiae por infected cell, Culturing of the infected G4 cells was in
the absence of eucaryotic protein synthesis ihibitor, emeting, which
wis toxic to these cells,

I

ml(x tion
of purificd rickettsine before extraction of mRN/\ results in the lost
of Tabile mRNA which has a half-l nims (Winkler,
1987 Can and Winkler, 1993). 71
host cell dﬂd rickettsial RNA, was isolated with the hot phenol method
sribed previously (Cai and Winkler, 1993, 1996). After ethanol
precipitation, the RNA pellets were stored in absolute ethanol at

Isolation of total RNA and ribonuclease protection assey

fo of about
herefore,

oltA mRINAs were

total NTV/\, aombxture of

200 When used, RNA pellets were dissolved i 005% sodium
dedecyl sulphate (5DS), and RNA concentrations were determined
by measuring the absorbance at 260 nm.

Antisense RNA probes labeled with flewhw”P‘}E."E”P W
generated by anin vitro run-off transeription with T3 or T7 RNA
polymerase; 16 S-probe for the ricketisial 16 S rRNA, Jlf, -probe
for the rickettsial e mRNA, and CS-probe for the rickettsial
snerated using pHW40, pHW 30 and pHWS2
as templates, respectively, as deseribed previously (Cai and
Winkler, 1993, 1996). Ribonuclease protection assays were
sly (Car and Winkler, 1993). The
ch protected band on a film was determined by using
ttameter U‘m‘u‘f«ﬂ SLR-TRFF-DNA,
Biomedical Instruments, Inc., Fullerton, CA). The linearity of
the measured band density was established as previously
deseribed (Cal and Winkler, 1996).

performed as described previous
density of ¢
a laser scanning dey

Results and Discussion

Determination of the levels of the glid mENAs or tle
mRNA in vicketisia-infected G114 cells grown under
various conditions

After overnight incubation of the infected G14 cells
in either GH or GL medi i, GH and GLRNA prepara-
tions were zwime 1 and ‘ixr‘ualwwd by the ribonuclease pro-
tection assay. Rickettsial 16 § rRNA was used to normal-
1ze the recovery of
rickettsiac. Al three mRNA species (glrd mRNAL gird
mRNAH and /e mRNAY were casily detected in GH RNA
preparations (Fig. 1), However, in GL RNA preparations,
although the glt4d mRNAT could be easily detected, the
levels of the gltd mRNAT and #le mRNA were at the
lower himit of detection. The results of three experiments
(Table 1) indicated that: {a) the level of the gled mRNATI
in GL RNA preparations was 16 10 65 times lower than
that i GH RNA preparations, (b) the level of the te
mRNA i GL RNA preparations was at least 67 times
lower than that in GH RNA preparations, and (¢) the lev-
clof the gleA mRNAT was not very di chm between GH

and GL RNA preparations (0.8 to 1.2-fold). These results
umiimn our previous suggestion that both the o/rd
promoter P2 and e promoter ptionally regu-
lated, but that the glrd promoter P1 is a “house-keeping”
promoter (Cat and Winkler, 19967, Because of the very
Jow level of gltd mRNAL and #e mRNA in GL RNA
preparations, the rickettsial mRNA stability under these
two growth conditions was not compared.

I the nickettsia-infected 1929 cell system (Cai and Win-
kler, 1996), the dll‘t‘l.,‘ll(‘lﬂ‘l of regutation of the tfe gene was
opposite to that of the g/eA gene: expression of the te gene
decreased in (lw heavily rickettsia-infected cells, while the

expression of the g/rd pene increased. However, in the cur-
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