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Nitrate reductase A is a coqonent of an electron transport 

system, using KC; as the finjl acceptor. -tie the cell, tba enzyme is 

associatedwith~cellular~r~,anditisfoundinthepart~- 

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. 

Therefore, rmtants that have defective nitrate reductase are resistant 

to c10; (ChT) (4). 

The high frequency of the mutaticm &Z+ + chZ- (10B5), reflets 

thepolygenic controlofthe electron transport systemasscciatedwith 

nitrate reductase. 

-All chZ m&ants lack nitrate reductase activity. Formic-hydro- 

genlyase activity is lost sineiltaneously in 99 % of them. The 1 % of chZ 

mutants that retain formic hydrogenlyase activity are those altered in 

the chZ C gene (5). q rroltation of 4 different genes (CM A, ehZ B, chZ D 

and chZ E) the pleiotropic phenotype is obtained. 

Preliminaty experiments (6) indicate that the chl C gene is 

linked tothetrp region. Tb~presentpa~ reports an-oreaccuraten-apping. 

RESULTS 

my previously described matl-ods (4) we have isolatti several 

chl- rmkants derive from strain W 603 aaL- Zeu-. The mutant shZg has 

l/40th the specific activity of nitrate reductase found in tba wild type, 
wbareasitsformic-hydrogenlyasererrainsunchang&l. 

The c&Z9 mutant was describ&l as a mutant of the chl C gene : 
M 426 of our collection. A trp- derivative of M 426 was utilized for the 
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igurel - Origin and direction of transfer of the Hfrs cited (Wolln~~ 
L Jacob, 1959 (6) ; Signer, Beckwith and Brenne.r, 1965 (7) ; Peckwith 
and signer, 1966 (8). 
Abbreviaticxs : Zeu : Levine ; pyr : pyrimidine ; pu2 : purine ; trp : 
tryp-tqhan ; his : histidine; iZu : isoleucine-valine ;mtZ :-it01 ; 
gal : galactose ; atr : strep~cinresistance; Tl receptorofphage 
T1 i coz v : colicincq~ic for colicin V ; Co2 B : colicinogenic for 
colicin B ; att X : site of X attachment ; att 4 80 : site of 6 80 
attachment. 

Figure2- P&q Of the (?M genes in E. coli K,2 

genetic experixents. 
EMAngs were perforrrted with different Hfr strains. Their pola- 

rityis indicated inFig.l. 

By either transduction with 6 80 LFT lysates or sexduction with 

F' (ColV Co1 B trp) no transmission of chZ+ allele is obtained when trp 

is select-cd. 
Phage Pl lysates of 426 chZ C trp +strainwereusedtotrans- 

duce the trp+and p~~genes topm B chZ+ trp- recqtir strains. 250 trp+ 

transductants and 468 pm Bwereisolated and scored fornitrateandH2 
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Percentage of chZ+ C among reoxnbinants frcxn 

Hfr chZ+ x F- and F- M 426 chZ C matings 

Rdinants 
HfrDonors 

leuf str gat+ str 

HfrH 2 18 

G6 32 

5 40 

=15 

9 

tPp+ str 

98 

85 

0 

96 

50 tc 103 colonies of each type of reccanbinant from crosses p$ormed 
using thaproportionldcnor : 20 receptors, were analyzed. NO2 and H2 
accumulaticm were tested in each reccmbinant (4). The order of trans- 
fer of Hfr nerkers was verified using parallel crosses. 

accumulatian, under appropriate conditions. 

The chZ C is transmitted to 20 % of trp+ transductants arcI to 

1,5 % of pur B. 

Tba results of conjugaition experiments (Table I) excluded the 

possibility that chZ C was located between ntt 80 and try. This conclusicn 

is c&&r&i by transduction with $ 80 lysates and by sexduction. 

Tk localization between pur B and att 6 80 is ccmsistent with 

all results (Fig. 2). 

DISCUSSION 

Using the available information (2, 5, 10, 12), we have established 

the present map (Fig. 2) of the IUXWI genes related to the nitrate reduction 

system. chl A, chZ Band chZ C have already been described (2, 5, 10). The 

designaticm chZ D has been used for two different genes. Adahya et aZ. call 

tkae gene that rmps &been gd and att X, chZ D (lo), ard Puig et al.. give 

the samedesignation to tbagenemapping between chZ Aandpur B. Tb avoid 

ambiguity we shall call our forner chZ D (12) chZ E (Fig. 2). 

Hcweva, we do not knu+~ the exact function of each protein control- 

led by each gene. Experirsantal results (2) suggest that membrane-linked 

nitratereductaseisassociatedwithseveralothersproteins inaparti- 
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culate cxmplex. At least cme of the _nroducts (13), that of the chl B gene 
is not induced by nitrate. However nitrate re&xctase is sensitive to this 
effector. 

The product of the chZ B gene is essential to nitrate reductase 
and formic-hydxqnlyase expression, and it is necessary for the in vitro 
axtplerr~tation reaction, with the soluble fractions of chZ A and chZ E 
mtant extracts (13). 

mreover, a solubilizationof cytochrcme bl has been observed 
in the mulsnt chZ A (14). m the wild type cytochrcme bl is, to great 
extent, in particulate form. We interpret this factnotbyaderepression 
of cytochrcms bl biosynttisis, butasa sinp3.e solubilizationdue tonon- 
fo~ti~inthemutantofa~~leculirrmrplexto~tainit. 

Noneof ~~~tsisolateduntilncrwcanbecansideredas 
affecting the structural gene of nitrate reductase. All these arguments 
leadus tokeeptba chZ designation forthedifferentgenes thatpartici- 
pate inthenitratered~taseAsystem, rather than using rzcz (14) or NR 
(15) whichrefers totheenzyma itself. 
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