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Nitrate reductase A is a component of an electron transport
system, using No; as the final acceptor. Inside the cell, the enzyme is
associated with the cellular membrane, and it is found in the particu-
late fractions of cell-free extracts (1, 2). Chlorate reduction which is
effected by nitrate reductase A (3), is a reaction lethal to the cell,
Therefaore, mutants that have defective nitrate reductase are resistant
to Cl0; (ehl”) (4).

The high frequency of the mutation chl® + chl”™ (107°), reflets
the polygenic control of the electron transpert system associated with
nitrate reductase.

All ekl mutants lack nitrate reductase activity., Formic-hydro-
genlyase activity is lost simultanecusly in 99 % of them. The 1 % of il
mutants that retain formic hydrogenlyase activity are those altered in
the ehl C gene (5). By mutation of 4 different genes (chl A, chl B, chl D
and ¢kl E) the pleiotropic phenotype is obtained.

Preliminary experiments {(6) indicate that the ¢kl C gene is
linked to the trp region. The present paper reports a more accurate mapping.

RESULTS

By previously described methods (4) we have isolated several
chl” mutants derive from strain W 603 gal~ leuw . The mutant chlg has
1/40™ the specific activity of nitrate reductase found in the wild type,
whereas its formic-hydrogenlyase remains unchanged.

The chZS mutant was described as a mutant of the ekl C gene :
M 426 of our collection. A trp derivative of M 426 was utilized for the
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Figure 1 - Origin and direction of transfer of the Hfrs cited (Wollman
and Jacob, 1959 (6) ; Signer, Beckwith and Brenner, 1965 (7) ; Beckwith
and Signer, 1966 (8).

Abbreviations : leu : lewcine ; pyr : pyrimidine ; pur : purine ; trp :
tryptophan ; AZs : histidine ; Zlv : iscleucine-valine ; mtl : mannitol ;
gal : galactose ; str : streptomycin resistance ; T receptor of phage
Ty ; Col V : colicinogenic for colicin V ; Col B : colicinogenic for
colicin B ; att ) : site of A attachment ; att @ 80 : site of &4 80
attachment.
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Figure 2 - Map of the chl genes in E, col7 K12

genetic experiments.

Matings were performed with different Hfr straing. Their pola-
rity is indicated in Fig. 1.

By either transduction with @ 80 LFT lysates or sexduction with
F' (Col V Col B ¢rp) no transmission of chl’ allele is obtained when ¢rp
is selected.

Phage P, lysates of 426 chi C trp' strain were used to trans-
duce the trp” and pur® genes to pur B chl’ trp  receptor strains. 250 trp
transductants and 468 pur B were isolated and scored for nitrate and H,

+
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TABLE I

Percentage of chZ+ C among recambinants from
Hfr ¢hi' x F~ and F~ M 426 chl C matings

Recombinants
Hfr Donors T T T
leu str gal’ str trp  str

Hfr H 2 18 98
G6 - 32 85
ECy - 40 -
EClS - - 0]
ECy - - 96

50 to 100 colonies of each type of recambinant from crosses performed
using the proportion 1 donor : 20 receptors, were analyzed. NO; and Hy
accumilation were tested in each recombinant (4). The order of trans=-
fer of Hfr markers was verified using parallel crosses.

accumulation, under appropriate conditions.

The ¢hl C is transmitted to 20 $ of trp’ transductants and to
1,5 % of pur B.

The results of conjugaition experiments (Table I) excluded the
possibility that ¢kl C was located between att 80 and trp. This conclusion
is confirmed by transduction with g 80 lysates and by sexduction.

The localization between pur B and att g 80 is consistent with
all results (Fig. 2).

DISCUSSION

Using the available information (2, 5, 10, 12), we have established
the present map (Fig. 2) of the known genes related to the nitrate reduction
system. c¢hl A, chl B and chl C have already been described (2, 5, 10). The
designation ¢l D has been used for two different genes. Adahya et al., call
the gene that maps between gal and att i, cil D (10}, and Pulg et al. give
the same designation to the gene mapping between ci4l A and pur B. To awvoid
ambiguity we shall call our former cil D (12) chl E (Fig. 2).

However, we do not know the exact function of each protein control-
led by each gene, Experimental results (2} suggest that membrane-linked

nitrate reductase is associated with several others proteins in a parti-
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culate complex. At least ane of the products (13}, that of the chl B gene
is not induced by nitrate. However nitrate reductase is sensitive to this
effector.

The product of the ekl B gene is essential to nitrate reductase
and formic-hydrogenlyase expression, and it is necessary for the in vitro
complementation reaction, with the soluble fractions of ¢kl A and ¢kl E
mutant extracts (13).

Moreover, a solubilization of cytochrame bl has been ocbserved
in the mutant ¢kl A (14). In the wild type cytochrame b, is, to great
extent, in particulate form. We interpret this fact not by a derepression
of cytochrame bl biosynthesis, lut as a simple solubilization due to non-
formation in the mutant of a macramolecular complex to contain it,

None of the mutants isolated until now can be considered as
affecting the structural gene of nitrate reductase. All these arguments
lead us to keep the chl designation for the different genes that partici-
pate in the nitrate reductase A system, rather than using nar (14) or NR
(15) which refers to the enzyme itself.
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