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Are the cpc-1 and mts-1 mutations of Neurospora allelic?

Abstract
Are the cpc-7 and mts-T mutations of Neurospora allelic?
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Koch, J., and 1.B. Barthel ness A characteristic attribute of nmnutations

affecting general or cross-pathway control in

Are the cpc-1 and nts-1 nmutations yeast as well as in Neurospora is their amno
gpe- 2 ms- 2 WP_

acid analog sensitivi resi stance. Thi s

of Neurospora crassa allelic? pronpted a survey of all the available Neuro-
S ora mut ant strains fromthe Fungal Genetrcs

Center reported to be either analog sensi-

tive or resistant (atr-1,bat,eth-1,f 4, nmr,nts, nod-5 in an attenpt to
identify loci concSafTITH'g' mﬁﬁ&y— 1%?1_ 'I'FTe‘O'hITI'O‘cU'g'E)l nvol ved in rérr)oss-
pathway control so far known in Neurospora, c-1 (Davis 1979, Genetics 93:557-575;
Bart hel mess 1982, Genet. Res. 39: 169‘T8'5)'Lwas identified by several alleles Shown to be
sensitive to different anmino acrd anal ogs (Barthel mess and Meissner, unpubl.), unable to

derepress amino acid synthetic enzymes under amino acid linmtation and to have reduced
basal enzyne |evels.
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In the various strains, the regulatory properties of amno acid synthetic enzymes
were investigated by estimating the specific activity of ornithine carbanoyltransferase
(COCT) of arginine biosynthesis or |eucine amnotransferase (LAT) of |eucine biosynthesis
after growth on mninmal and growth under condition of anmino acid limtation. To inpose
the latter, the prototrophic strains were grown for 6-8 hrs in the presence of 6 nmM 3-
amino-1,2,4-triazole (3AT), which was added after germnation and initial growth had
occurred in nminimal nmedium  3AT is an inhibitor of a histidine biosynthetic enzyne,
thereby causing limtation of endogenous histidine biosynthesis, the signal for enzyne
derepression in regulation proficient strains.

Anong the mutant strains investigated, only one turned out to be defective in cross
pat hway control. This carried the nts (MN1) mutation selected by D.E. A Catcheside
(1978, Neurospora Newsl. 25:17-18) via 1ts 5-nethyltryptophan sensitivity. It did not
only fail to derepress the OCT and LAT enzynes in the presence of 3AT, but showed 50%
reduced basal enzyme |evels.

To further characterize the failure of the nts mutant to regulate amno acid syn-
thetic enzymes in vivo, it was crossed with arg-12%s (a bradytrophic nutation at the
structural locusTTofOCT with only 2% OCT actiVvIiTy, snown to be dependent on derepressed
arginine synthetic enzymes for prototrophic growh). A novel class of slightly [eaky
arginine auxotrphic segregants was obtained. This was expected if the double nutant
nts,arg-12"s were defective in the regulation of at least the arginine synthetic enzynes.

=L nmutant alleles had i ndeed been selected via their property to exhibit
arginine auxotrophy in the presence of arg-12"s.) \hen the arginine auxotrophs were
?rown in liquid shaken culture with linTted arginine supplementation, the LAT enzyme
ailed to derepress.

Cat cheside mapped nmts to the right of ylo-1 on linkage group VI. This location
indicates either identity or close proximity TO the cpc-1 locus, which was also |ocated
in the vicinity of ylo-1 (Davis 1979). In agreemen{” wih tight |inkage, 61 segregants
out of the cross nt ) x cpc-1 (CD86) were all 3AT sensitive like the two parental
strains, i.e. unable to grow on 4 nM 3AT in liquid stagnant culture.

To analyse the possible allelism between nts (MNI) and cpc-1 (CD86, j-5) mutations,
conpl enentation tests were perforned (Table 1) ™It was inve§PI'gH't ed whether in a heter-
okaryon conposed of nuclei that differed in the cgc-l and nts alelles, the arginine re-
qui rement of each individual conmponent in the pr of am arg-12"s nutation (test A),
and the analog sensitivity of the individual conponents agarns AT or para-fluoro-
phenyl al ani ne (pFPA) was conplenented (test B). The control heterokaryons no 1, 2, 4 and
5 (Table 1) denpbnstrated that under each condition, the nutant alleles were recessive to
their respective wild-type alleles. Gowth of these heterokaryons also inplies that a
failure to conmplenent cannot be due to the possiblity that the products of the regul a-
tory loci/locus are confined to their nucleus of origin.

The finding that in heterokaryons 3, 6 and 7 neither the arginine requirement (test
A) nor the analog sensitivity (test B) was conplenented suggests that nts and cpc-1 mu-
tations belong to the sane conplenentation group, and are therefore alTelic. ~—

This result, however, may have to be considered with caution, since we are dealing

with regulatory loci. A failure to conplenent might arise if different regulatory genes
are interacting with each other in a control cascade (reported for the yeast genes in-
volved in general control of amno acid biosynthesis). In such a situation the dom -

nance of the wild-type alleles - essential for conplenentation between diferent loci -
may no |longer be exhibited in mycelia which are heterokaryotic for two regulatory Ioci
si mul t aneousl y.
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Table 1 Gowh tests in liquid stagnant cultures (in replicate). A test of arginine
auxotrophic strains for conplementation on minimal medium B: test of preforned hetero-
karyons*) or conplenmentation on 3AT (4 mM or pFPA (0.55 mV) supplemented medium - no
growh, (+) weak growth in the medium few aerial hyphae, +, ++ or +++ vigorous growth
and aerial hyphae formation

growth on ninimal nedium (4 days)

het er o- genot ypes I ndi vi dual het er okar yon
karyon conponent
no.
A ms cpch+ arg-12"s (4)
1 TTTTmTommmommmmmmmommes ++
nts™+ cpch+ arg-12
mt s+ cpc(CD86) arg-12°s (4)
2 +++
nt s+ cpch+ arg-12 -
ms cpch+ arg-12”s (+)
3 (+)
mt s+ cpc(CD86) arg-12°s (4)
B growth of heterokaryons (7 days)
m ni mal *) 3AT pFPA
ms cpch+ pan- 2 arg- 10"+
4 +++ + +++
nts™+ cpch+ pan-2*+ arg-10
m s+ cpc(CD86) arg-12"+ arg-10
5 +++ +++ +++
nt sh+ cpch+ arg-12 arg- 10"+
ms cpch+ pan- 2 arg- 10"+
6 ++4+ -

nt s+ cpc(CDB6) pan-2"+ arg-10

ms cpch+ pan- 2 arg- 6"+
7 +++
ms”+ cpc(j-5) pan-2°+ arg-6

*) Since heterokaryon formation is inhibited in the presence of 3AT (Barthel mess and
Kruppa, unpubl.), all heterokaryons were formed on mininmal medium via the forcing nar-
kers pan-2, arg-10 arg-12 or arg-6, respectively, and then transferred to the test nedia.
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