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Escherichia coli K-12 mutants constitutive for the synthesis of the enzymes of
fatty acid degradation (fad) synthesize significantly less unsaturated fatty acid
(UFA) than do wild-type (fadR™) strains. The constitutive fadR mutants synthe-
size less UFA than do fadR* strains both in vivo and in vitro. The inability of
fadR strains to synthesize UFAs at rates comparable to those of fadR™ strains is
phenotypically asymptomatic unless the fadR strain also carries a lesion in fabA,
the structural gene for B-hydroxydecanoyl-thioester dehydrase. Unlike fadR*
fabA(Ts) mutants, fadR fabA(Ts) strains synthesize insufficient UFA to support
their growth even at low temperatures and, therefore, must be supplemented with
UFA at both low and high temperatures. The low levels of UFA in fadR strains
are not due to the constitutive level of fatty acid-degrading enzymes in these
strains. These results suggest that a functional fadR gene is required for the

maximal expression of UFA biosynthesis in E. coli.

Unsaturated fatty acids (UFAs) comprise
about one-half of the fatty acid content of wild-
type Escherichia coli and are primarily found
esterified in the second position of the sn-glycer-
ol 3-phosphate backbone of the membrane phos-
pholipids. Palmitoleic acid (A9 Ci¢.1) and cis-
vaccenic acid (A11 C,z.;) are the major UFAs in
this organism, whereas palmitic acid (Ci¢.0) is
the primary saturated fatty acid. Cronan and
Gelmann (3) have shown that a minimum of 15 to
20% of the total fatty acid content in the phos-
pholipids of E. coli must be UFA for the cell to
grow at 35°C. When the UFA content falls below
15%, growth ceases and the cells lyse (3).

To synthesize the UFA palmitoleic acid, E.
coli requires an enzyme which introduces the
double bond of unsaturates, B-hydroxydeca-
noyl-thioester dehydrase (the product of the
fabA gene), and the fatty acid synthetase sys-
tem, which specifically utilizes the chain-elon-
gating enzyme encoded for by the fabB gene, the
B-ketoacyl-acyl carrier protein (ACP) synthase 1
(2, 5, 7). Palmitoleic acid is converted to cis-
vaccenic acid by the fatty acid synthetase sys-
tem, which specifically utilizes the chain-elon-
gating enzyme encoded for by the fabF gene, the
B-ketoacyl-ACP synthase II (6-8).

Wild-type E. coli K-12 oxidizes fatty acids by
cyclic B-oxidation and thiolytic cleavage to ace-
tyl coenzyme A (acetyl-CoA) which is further
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metabolized via the tricarboxylic acid cycle and
the glyoxylate shunt (15, 17, 19). The syntheses
of at least five fatty acid degradation (fad) en-
zymes are coordinately induced when long-
chain fatty acids (C;, to C;g) are present in the
growth medium (11, 18, 22). The genes coding
for the fad enzymes are located at several sites
on the chromosome and comprise a regulon. The
expression of the fad regulon is under negative
control by the fadR gene (17, 19, 20), which
maps at 25.5 min on the revised E. coli K-12
linkage map (1, 19). The fad enzymes are induc-
ible in wild-type (fadR™) strains and constitutive
in fadR strains (17, 19, 20). The fadR gene also
appears to negatively control the expression of
the aceAB operon (12, 14, 15).

In this paper, we present studies which sug-
gest that the fadR gene may play a role in the
regulation of UFA biosynthesis. We have found
that fadR mutants synthesize substantially less
UFA than fadR* strains. Further studies sug-
gest that a functional fadR gene is required for
maximal UFA synthesis, particularly that of A11
C]&] in E. coli.

MATERIALS AND METHODS

Bacterial strains, media, and growth conditions. The
strains used in this study were all derivatives of E. coli
K-12 (Table 1). Preparation of phage stocks and trans-
ductions were performed as previously described (19).
Strains bearing the fabA2 lesion have a temperature-
sensitive defect in B-hydroxydecanoyl-thioester dehy-
drase (4, 5), the enzyme which catalyzes the formation
of the double-bond moiety of UFA. Strains LS6483
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TABLE 1. Bacterial strains

Strain Relevant genotype ?:tg :ce;::
K-12 Prototrophic CGSC?
RS3010 fadR 19)
RS3040 fadR::Tnl0 19)
RS3069 fadR::Tn5 (19, 20)
UC1098 fabA2 fabF 4
UC1098DT  fadR::Tnl0 fabA2 fabF  This work
LS5182 pyrD his trp rpsL a)
LS6483 fabA2 This work
LS6494 fadR zcb::Tnl0 fabA2 This work
LS6495 zcb::Tnl0 fabA2 This work
LS6496 fadR::Tn5 fabA2 This work
LS6502 z¢b::Tnl0 pyrD This work
LS6592 fadR::Tnl0 fabA2 This work
L.S6593 Prototrophic This work
L.S6594 fadR This work
LS6596 fadR::Tn5 This work
LS7070 fadR 13)
LS7071 fadR fadL 13)
LS7072 fadR fadD zea::Tnl0 13)
LS7075 fadR fadABC::Tnl0 13
LS7076 fadR fadE zaf::Tnl0 13)

“ CGSC strain obtained from B. Bachmann, Coli
Genetic Stock Center, Yale University, New Haven,
Conn.

b Transposon insertions are designated as previous-
ly described (10, 14). When an insertion is not within a
known gene, it is given a three-letter symbol starting
with z. The second and third letters indicate the
approximate map location in minutes (i.e., zaf corre-
sponds to 5 min, and zbb corresponds to 11 min).

(fabA2) and L.S6495 (zcb::Tnl0 fabA2) were obtained
by transducing the zch::Tnl0 pyrD~ K-12 derivative
(strain LS6502) to pyrD* with phage P1 vir grown on
strain UC1098 (fabA2 fabF). Strains UC1098DT and
L.S6592, which carry Tnl0 insertions in their fadR
gene, were obtained by transducing strains UC1098
and LS6483 with P1 vir phage grown on strain RS3040
(fadR::Tnl0) to tetracycline resistance in minimal me-
dium containing tetracycline and the UFA oleate as
the sole carbon source. Strain LS6496, which carries a
Tn5 insertion in fadR, was obtained by transducing
strain LS6483 with P1 vir phage grown on RS3069
(fadR::Tn5) to kanamycin resistance (Kn") in minimal
medium containing kanamycin and oleate. Strain
LS6494 was obtained by transducing strain RS3010
with P1 vir phage grown on strain LS6495 (zcb::Tnl0
fabA2) to tetracyline resistance in minimal medium
containing tetracycline and oleate. Strains LS6593 and
LS6594 are fabA* transductants of strains LS6483 and
LS6496 which were obtained by transducing strains
1.S6483 and LS6496 with P1 vir phage grown on strain
K-12. Strain LS6502 was constructed by transducing
strain K-12 to tetracycline resistance with phage P1 vir
grown on a zcb::Tnl0 derivative of LS5182. Insertions
of Tnl0 near the pyrD genes were obtained by the
method previously used to isolate insertions near the
aceA and aceB genes (12).

Bacteria were routinely incubated in gyratory water
bath shakers at 30°C in minimal medium E (16) supple-
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mented with 15 pM thiamine and 50 mM glycerol.
When other carbon sources were used, they were
added as follows: 25 mM b-glucose and 50 mM ace-
tate. The fadR fabA2 strains were routinely grown in
the same medium supplemented with 100 uM oleate.
Tetracycline was used at 20 pg/ml, and kanamycin was
used at 30 pg/ml.

Lipid analysis. Phospholipids were extracted from
whole cells by the method of Gelmann and Cronan (8).
Fatty acids from either phospholipid or fatty acid
synthetase reaction mixtures were converted to meth-
yl esters as described by Gelmann and Cronan (8).

Radioactive fatty acid methyl esters were analyzed
by chromatography on silver nitrate-impregnated Sili-
ca Gel G thin-layer plates (9). These plates were
obtained by dipping Silica Gel G thin-layer plates (250
pm thick) into a solution of 15% (wt/vol) AgNO; in
acetonitrile. After evaporation of the solvent, the
plates were activated at 100°C for at least 2 h. Plates
prepared in this manner and developed twice in tolu-
ene at —22°C gave highly reproducible separations of
palmitoleic, cis-vaccenic, and saturated fatty acids
similar to those reported previously (8).

Nonradioactive fatty acid methyl esters were re-
solved by gas-liquid chromatography on columns (1.8 m
by 4 mm) of 10% Apiezon L on 60/80 Chromosorb W.
A Varian model 3700 instrument equipped with dual-
flame ionization detectors was used. This instrument
was run at 220°C, with a carrier gas flow of 45 ml/min.
The fatty acid methyl esters were identified as de-
scribed by Gelmann and Cronan (8). Phospholipids
were separated on commercial Silica Gel G plates (250
wm) as described previously (8, 13).

Fatty acid synthetase. Fatty acid synthetase was
measured in vitro as described by Gelmann and
Cronan (8). Crude extracts for these assays were
prepared by disrupting mid-exponential-phase cells in
a French press as previously described (12). The
studies presented in this paper were performed with
cells which had been grown in minimal medium E
supplemented with thiamine, 50 mM glycerol, and 100
pM oleate.

Materials. Radioactive chemicals were obtained
from New England Nuclear Corp., Boston, Mass.
Thin-layer chromatographic plates were obtained from
Analtech, Newark, Del.

RESULTS

UFA Synthesis in fadR* fabA2 and fadR fabA2
strains. We first became aware that the fadR
gene played a role in UFA biosynthesis during
attempts to construct fadR derivatives of fadR*
fabA2 mutants. The fadR* fabA2 mutants
(UC1098 and L.S6483) used for these genetic
manipulations were unable to grow at tempera-
tures above 32°C unless supplemented with an
UFA (Table 2). The requirement for an UFA at
temperatures above 32°C is due to a lesion in the
fabA gene which results in the formation of a 8-
hydroxydecanoyl-thioester dehydrase activity
of greatly increased thermolability (3, 9). The
fadR™ fabA2 mutants grew normally at tempera-
tures below 32°C without UFA supplementation
(Table 2). We were unable to construct fadR



556 NUNN ET AL. J. BACTERIOL.
TABLE 2. Growth behavior of fadR* fabA2 and fadR fabA2 strains
Growth®
Strain Genotype 30°C, fatty acid supplement 42°C, fatty acid supplement
None Cie Cisa None Cie:1 Cis:1

UC1098 fadR™ fabA2 fabF + + + - + +
UC1098DT fadR::Tnl0 fabA2 fabF - + + - + +
LS6483 fadR* fabA2 + + + - + +
LS649%4 fadR zcb::Tnl0 fabA2 - + + - + +
LS6496 fadR::Tn5 fabA2 - + + - + +
LS6592 fadR::Tnl0 fabA2 - + + - + +
K-12 fadR* fabA* + + + + + +
RS3010 fadR fabA™ + + + + + +
RS3040 fadR::Tnl0 fabA* + + + + + +

¢ Cultures were grown in medium EB, (16) supplemented with 50 mM glycerol. Unsaturated fatty acids (Cye:,
or C,g.1, 100 uM) were supplemented in the growth medium. fadR* transductants of LS6494, L.S6496, and
LS6592 behaved like fadR* fabA2 strain LS6483 (data not shown).

fabA2 strains at any temperature (20 to 42°C),
without supplementing the selection media with
UFA. Our growth studies with the fadR fabA2
strains (UC1098DT, LS6494, L.S6496, and
LS6592) indicated that these strains required an
UFA (either palmitoleic, oleic, or linoleic acid)
to grow at 30 and 42°C. Supplementation of fadR
fabA2 strains with the saturated fatty acid pal-
mitic acid did not permit growth (data not
shown). Since the growth studies suggested that
fadR fabA2 strains do not synthesize sufficient
UFA to sustain their growth at any temperature,
we measured UFA biosynthesis in fadR fabA2
strains to confirm our suspicions. Total fatty
acid synthesis was measured by [!“Clacetate
incorporation at 30°C in a minimal medium con-
taining glycerol as the sole carbon source. The
strains had been pregrown to the log phase in a
minimal medium containing glycerol and supple-
mented with the UFA oleate, before being
switched to a minimal medium containing only
glycerol. When fatty acid synthesis was mea-
sured in fadR* fabA2 strains, at least 40% of the
total fatty acids synthesized were UFA (Table
3). In contrast, only about 20% of the total fatty
acids synthesized in fadR fabA2 strains were
UFA (Table 3). Cronan and Gelmann (3) have
shown that a minimum of 15 to 20% of the total
fatty acid content of E. coli must be UFA at 35°C
or growth ceases and the cells lyse. Since it is
known that these organisms synthesize more
UFA at lower temperatures (3), the low rate of
UFA synthesis (Table 3) may explain why fadR
fabA2 strains are incapable of growth at 30°C
without UFA supplementation. Interestingly, in
studies with fabF strains that are defective in
their ability to convert cis-palmitoleic acid to
cis-vaccenic acid, only 4.2% of the total fatty
acids in strain UC1098DT (fadR fabA2 fabF)
were palmitoleic acid, whereas 39.6% of the

total fatty acids in strain UC1098 (fadR* fabA2
fabF) were palmitoleic acid. Although the rea-
son for the drastic decrease in UFA content in
strain UC1098DT is unclear, the results suggest
that control of UFA biosynthesis in fadR strains

TABLE 3. Fatty acid composition of fadR™* fabA2
and fadR fabA2 strains

Relative fatty acid composition

Strain® UFA (%) SFA® (%)
Cie1 Cis:1 Total
UC1098 39.6 1.9 41.5 58.5
UC1098DT 4.2 0.4 4.6 95.4
LS6483 23.5 15.5 39.0 61.0
LS6496 14.7 9.0 23.7 76.3
LS6592 13.0 6.9 199 80.1
K12 29.9 28.4 58.3 41.7
RS3010 26.4 124 38.8 61.2
RS3040 27.9 13.6 41.5 58.5

% The above strains were grown at 30°C to 2.5 x 108
cells per ml in minimal medium supplemented with 50
mM glycerol and 100 pM C,s.,. The strains were
harvested by centrifugation, washed once, and sus-
pended in the same medium minus C,g.,. One-milliliter
samples were removed from each culture and added to
test tubes containing 5 nCi of [*“Clacetate (57 pCi/
pmol). After 30 min, incorporation was terminated by
the addition of 6 ml of CHCl,-CH;0H (1:2, vol/vol).
The ['“Cacetate-labeled lipids were extracted, proc-
essed, and analyzed for their fatty acid composition as
described in the text. The rates of fatty acid synthesis
in these strains were all ca. 3 nmol/min per mg of
protein. fabA* transductants and revertants of LS6496
and LS6592 have fatty acid compositions similar to
those of the fadR fabA™* strains RS3010 and RS3040
(data not shown). fabA™* transductants and revertants
of LS6483 have the same fatty acid composition as
strain K-12 (data not shown).

b Saturated fatty acids.
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TABLE 4. Fatty acid composition of fadR fad strains
Relative fatty acid composition
Strain® Genotype UFA (%) SFA® (%)
Cie:1 Cis1 Total

K-12 fadR* fabA™* 23.5 31.0 54.5 45.5
LS7070 fadR fabA™* 16.1 17.9 34.0 66.0
LS7071 fadR fabA™ fadL 16.8 7.0 23.8 76.2
LS7072 fadR fabA* zea::Tnl0 fadD 224 11.9 343 65.7
LS7075 fadR fabA™* fadABC::Tnl0 17.0 12.8 29.8 70.2
LS7076 fadR fabA™ fadE zaf::Tnl0 22.6 16.9 39.5 60.5

2 Grown at 30°C to 2.5 x 108 cells per ml in minimal medium supplemented with 50 mM glycerol. The lipids
were extracted, processed, and analyzed for their fatty acid composition by gas liquid chromatography as
described by Gelmann and Cronan (8). The fadR™ derivatives of each of the above fad strains had a fatty acid

composition comparable to that of strain K-12 (data not shown).

b Saturated fatty acids.

is exerted before the step catalyzed by the fabF
gene product. The fabF gene product B-keto-
acyl-ACP synthase II catalyzes the condensa-
tion of palmitoleoly-ACP with malonyl-ACP (5,
7.

The above studies prompted us to compare
the UFA content in the fabA* parents of the
fadR* fabA2 and fadR fabA2 strains. The fadR
fabA* strains RS3010 and RS3040 synthesized
at least 30% less UFA than the isogenic fadR*
fabA™ strain K-12 (Table 3). The A1l Cyg;
content in the fadR fabA™ strains was at least
54% less than that in the fadR* fabA™ strain
(Table 3), whereas a lesser effect was seen on
the A9 Ci6.1 content. Comparable results were
obtained with fabA™* transductants (i.e., LS6593
and LS6594) of fadR™ fabA2 and fadR fabA2
strains (data not shown). In other studies, fadR
strains synthesized significantly less UFA than
fadR* strains at 25 and 42°C (data not shown).

Since it was conceivable that the low UFA
content in fadR fabA* and fadR fabA2 strains
was due to the preferential degradation of UFA
by the constitutive level of fad enzymes in these
strains, the UFA composition in fad derivatives
of fadR™ and fadR strains were compared. Sev-
eral observations from these studies suggest that
fatty acid degradation is not responsible for the
low UFA content of fadR strains. (i) fadR fabA2
fad (either fadABC or fadE) strains, like their
fadR fabA2 parent (Table 2), required UFA to
grow at both 30 and 42°C (data not shown). (ii)
The UFA contents of the fadR fabA2 fad
strains, like their fadR fabA2 parent, were less
than 20% at 30°C (data not shown). (iii) fadR
fabA™ fad strains, like their fadR fabA™* parents,
synthesized at least 30% less UFA than did the
fadR* fabA* strain (Table 4). The content of
both UFAs (Cy6.1 and Cig.) decreased in fadR
strains, although the effect on A1l Cg,; was
more severe (data not shown). In the control
experiments for the latter studies, there was no

difference in the UFA content between fadR*
fabA* and fadR* fabA™ fad strains (data not
shown). When the UFA composition was com-
pared in fadR™ and fadR strains under condi-
tions of severe catabolite repression (i.e.,
growth in a medium containing D-glucose) and
mild catabolite repression (i.e., growth in tryp-
tone broth or minimal medium containing ace-
tate), the fadR strains synthesized significantly
less UFA than did fadR* strains (Table 5).
Overall, the latter results and the studies with
the fad derivatives of fadR™ and fadR strains
indicate that UFA are not preferentially degrad-
ed in fadR strains and that the fad enzymes are
not responsible for altering the UFA content in
these strains.

In vitro UFA synthetase activity in fadR* and
fadR strains. Fatty acid synthetase activity in
fadR* and fadR strains was determined in vitro.
The fadR strains synthesized less UFA than did
fadR™ strains (Table 6).

Phospholipid synthesis in fadR* and fadR
strains. Vanderwinkel et al. (21) have shown that
fadR strains, grown on rich medium at 37°C,
synthesize more cardiolipin and less phosphati-
dylglycerol than do fadR* strains. Our fadR
strains contained slightly greater amounts of the
acidic phospholipids phosphatidylglycerol and
cardiolipin, but the phosphatidylglycerol/cardio-
lipin ratio seemed to vary with the strain exam-
ined (Table 7). The latter results are similar to
those obtained by Vanderwinkel et al. (21).
Therefore, the synthesis of UFA was reduced
and the phospholipid composition was altered in
fadR strains. The phospholipid compositions of
fadR* fabA2 strains were examined and com-
pared with those of fadR fabA* strains to deter-
mine whether strains that synthesize less UFA
have altered phospholipid compositions. fadR*
fabA2 strains synthesized less phosphatidyleth-
anolamine and more cardiolipin than did fadR™
fabA™ strains (Table 7). Although the phospho-
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TABLE 5. Fatty acid composition in fadR™* fabA™ and fadR fabA™* strains grown on different carbon
sources

Relative fatty acid composition
UFA (%)

Strain Genotype Carbon source”

SFA€ (%)
Cis1 Cisa Total
K-12 fadR™ fabA™ D-Glucose 23.7 45.4 69.1 30.9
Tryptone broth 30.8 32.5 63.3 36.7
Acetate® 28.5 29.6 58.1 41.9
RS3040 fadR::Tnl0 fabA* D-Glucose 25.3 28.2 53.5 46.5
Tryptone broth 23.5 22.5 46.0 54.0
Acetate® 222 19.5 41.6 58.4

2 Grown at 30°C to 2.5 x 108 cells per ml in tryptone broth or minimal medium containing the carbon source 25
mM bp-glucose. Upon reaching 2.5 x 108 cells per ml, 1-ml samples were removed and added to test tubes
containing 5 wCi of [**Clacetate (57 wCi/umol). After 30 min, incorporation was terminated as described in Table
3, footnote a. The ['*Clacetate-labeled lipids were extracted, processed, and analyzed for their fatty acid
composition as described in the text. Results comparable to those in this table were obtained when the bulk fatty
acid composition of these strains, grown under the same conditions, was determined by gas-liquid chromatogra-
phy (data not shown).

5 The cells were pregrown on minimal medium containing acetate as the sole carbon source. The cell lipids

were labeled with [*CJacetate in minimal medium containing succinate as the sole carbon source.

¢ Saturated fatty acids.

lipid composition of fadR* fabA2 strains was
not altered in the same manner as fadR fabA*
strains, these findings indicate it is possible that
E. coli alters its phospholipid composition when
it is incapable of synthesizing UFA optimally.

DISCUSSION

The studies presented in this paper suggest
that a functional fadR gene is required for nor-
mal UFA biosynthesis in E. coli. The exact
mechanism(s) by which the fadR gene affects
UFA biosynthesis is unclear. The effect on UFA
biosynthesis seen in fadR strains is not prevent-
ed by the loss of the fabF gene product B-
ketoacyl-ACP synthase II because the synthesis
of UFA in fadR strains carrying the fabF defect
is significantly less than in fadR™ strains carry-

ing the fabF defect (Table 3). The lower UFA
content in fadR strains is not a consequence of
the preferential degradation of UFA by the
constitutive levels of fad enzymes in these
strains because the fadR and fadR fad strains
both synthesize less UFA than do fadR* and
fadR™ fad strains (Table 4; W. D. Nunn and K.
Giffin, unpublished data) and the fadR strains
grown under conditions which severely repress
the synthesis of fad enzymes (Table 5) synthe-
size significantly less UFA than fadR* strains
grown under the same conditions.

At present it is unclear whether the fadR gene
product affects UFA synthesis at the level of
gene expression or enzyme activity (or both).
Preliminary studies show that fadR strains seem
to have lower levels of B-hydroxydecanoyl-

TABLE 6. In vitro fatty acid synthesis in fadR* and fadR strains®

Relative fatty acid composition

Strain Genotype UFA (%) SFA® (%)
Cie Cig Total
L.S6483 fadR™ fabA2 7.6 14.8 22.4 77.6
LS6494 fadR zcb::Tnl0 fabA2 4.6 4.6 9.2 90.8
L.S6592 fadR::Tnl0 fabA2 6.0 4.8 10.8 89.2
K-12 fadR* fabA™ 53.0 12.3 65.3 34.7
RS3040 fadR::Tnl0 fabA™ 32.5 5.2 37.7 61.8

¢ Fatty acid synthetase was measured in vitro by the method of Gelmann and Cronan (8). The cell extracts
were prepared by harvesting cultures during exponential growth at 30°C in minimal medium containing 50 mM
glycerol and 100 uM C,3.;. The cells were washed once with 10 mM potassium phosphate (pH 7.0), suspended in
the same buffer plus B-mercaptoethanol (10 mM), and disrupted by passage through a French pressure cell. This
extract was centrifuged at 50,000 X g for 30 min, and the supernatant fluid was used as the enzyme source. The
rates of total fatty acid synthesis in all of these strains were all approximately equal (3 nmol/min per mg of
protein).

b Saturated fatty acids.
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TABLE 7. Fatty acid and phospholipid composition in fadR* and fadR strains
UFA composition (%) PL® composition (%)
Strain® Genotype

Cie Cis: Total PE PG CL
K-12 fadR* fabA™* 28.7 36.4 65.1 76.6 19.5 3.9
RS3010 fadR fabA* 27.8 20.5 48.3 77.6 15.9 6.5
RS3040 fadR::Tnl0 fabA™ 29.9 22.2 521 71.2 18.8 9.8
L.S6483 fadR™ fabA2 24.5 19.5 44.0 731 19.0 71
UC1098 fadR™ fabA2 fabF 39.7 2.0 41.7 74.7 19.2 6.1

4 Grown at 30°C in minimal medium containing 50 mM glycerol as the sole carbon source. When the cultures
reached 2.5 x 108 cells per ml, 1-ml portions were removed, in duplicate, and treated as described in Table 3,
footnote a. The rates of phospholipid synthesis in the fadR and fadR™ strains were ca. 3 nmol/min per mg of
protein. In studies in which the bulk fatty acid composition of these strains, grown under the same conditions,
was determined by gas-liquid chromatography, the results were comparable to those in this table (data not

shown).
® Phospholipids.

thioester dehydrase (the fabA gene product)
activity than do fadR% strains and that fadR
strains are unusually sensitive to the specific
dehydrase inhibitor 3-decenoyl-N-acetylcyste-
amine (D. Clark and J. E. Cronan, unpublished
data). These findings are consistent with the
lower rates of UFA synthesis in fadR strains
observed in vivo (Table 3) and in vitro (Table 6).
However, other studies suggest that the de-
creased B-hydroxydecanoyl-thioester dehydrase
level of fadR strains is not solely responsible for
the UFA deficiency in these strains. For in-
stance, fadR strains that overproduce the dehy-
drase, owing to a putative promoter mutation in
the fabA gene, synthesize less UFA than fadR*
strains carrying the same putative fabA promo-
tor mutation (D. Clark, D. deMendoza, and J. E.
Cronan, manuscript in preparation). More stud-
ies will have to be performed to ascertain the
nature of the putative promotor mutations and to
reconcile the results of Clark et al. with the
findings presented in this paper. Current empha-
sis is now being focused on the effect of a fadR
mutation on fabA and fabB mRNA synthesis.
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