Kafer, E. and D Luk ~ Some tinme ago, a nunber of nutants hypersen-
sitive to MV (nethyl nmethane-sulfonate) were in-

Properties and strains of additional duced in Neurospora to obtain further types of
DNA repair-deficient nutants; e.g., rec”- types
DNA repair defective mitants in known not yet identified in Neurospora (meiotilc-defec-

tive mutants generally are "hyperrec"; Schr oeder
and new genes of Neurospora crassa 1986 CQurr. Genet. 10:381-387). To characterize
the new nmutants, tTey were tested for cross-sen-
sitivities to radiation and various chemcals, including histidine (HS) (Newreyer 1984

Qurr. Cenet. 9:65-74). Results for W, nitonycin C (M) and HS are summarized in Table

1. Al new mifants were found to be cross-sensitive to some nutagenic agents and are,
therefore, likely to be defective in DNA repair rather than uptake or metabolismof MVB.

Most of the nutants listed in Tables 1 and 2 have been induced by 4NQ (4-nitro-
qui nol i ne-1-oxide) as described for Aspergillus by Bal et al. (1977 Mitat. Res. 56:153-
156). More recently, 3 further cases, nmus (131 to 133), Weré isolated after UV-trealnent.
In both cases, a sn cr-1 strain (FGSC 4159) was nutagenized and the resulting colonies
were tested on M5 (0. 0I% and 0.03% and H'S (1 and 3 my/ni) using velveteen replication.
Al mutants were backcrossed 2-4 tinmes to wild type (74-ORS-I VA, FGSC 2489) as indicated
in Table 2. The sane wild type was also used as the control strains for all tests of
hypersensitivity.

CGenetic characterization of nus started usually with conplementation tests in
het er okar yons, using first protottoph strains on MB-nedia and subsequently forced
het erokaryons for confirmation, especially of negative results (K&fer and Perlnutter 1980
Can. J. Cytol. 22:535-552). Non- conpl enenting pairs were further checked for
reconbination in iMtercrosses. However, since the latter were often sterile, nmost
mutants were simltaneously crossed to alcoy; csp-2 (FGSC 3434) and mapped further to
linked markers (Table 1). They were routinely checked for fertility in honpzygous
crosses and intercrossed to all available nus or uvs |ocated on the two chronosones
involved in the linked alcoy translocation. - -

Tests for hypersensitivities to M and HS
were seni-quantitative (as described for HS,
Kafer 1981 Mitat. Res. 80:43-64) and W survival
was determined in several experinments (Figure 1).
The obtained results pernit a rough conparison 100 4
bet ween new and "ol d" alleles. and al so bet weem
mitants in different genes. For exanple, the new
allele nmus(FK129) of nus-9 nmore closely resenbles ; 50
nus(FK109) _than nus( FRI0Z, (Table 1). The latter
appears to be nore defective than the other two
and may well be a null allele. Furthermore, for
MB and H'S sensitivity, mus{FK133) resembles
nmus- 21(SC10) while (FK131) and (FK132) are some-
what less sensitive.. However, their UV survival
is about nornal, similar to that of mei-2 10 1
(Schroeder and O0lson 1983 Can. J. Genet, Cytol.
25: 16- 25) .

Survival

Parcent
[41]
L

Five new genes are clearly identified by the
various tests, nanely nus-21, and nus-27 to -30
(Table 1). Five other “cases which™are 1nclulea
at the end of that table nmay also represent new
genes. These nutants, nus(FK125) nus( FK128) ,
and mus(FK131 to 133) need further backcrossing,

and both (FK124 and (FK128) have shown certain 14 ’ ;
robl ens. nus(FK125)  produces very |ow and 0 182 384 576
ighly variable survival of conidia (0-5 to 40%

when plated on standard nininmal nedia and is @D UV Dosage (J/m?)
unlinked to all nmus and nmany other narkers on

linkage groups IV @and V (in the absence of trans-

| ocations). The nutant nus(FK128), on the other

hand, produces two types of progeny in back-

crosses whi ch show different survival on MVB. It

is uncertain whether is this related to the in-

ability to identify linkage to alcoy; csp-2 (Table

1), but attenpts to separate oul two Qrirerent

mitants have so far been unsuccessful.


K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

Kevin McCluskey

Kevin McCluskey

Kevin McCluskey

Kevin McCluskey

Kevin McCluskey

Kevin McCluskey

Kevin McCluskey

Kevin McCluskey

Kevin McCluskey

Kevin McCluskey

Kevin McCluskey

Kevin McCluskey

Kevin McCluskey


Table 1 CGenetic Properties and cross-sensitivities of new nus

Results relative to mus™+ control: 0 - like wld type;
1.5x, 8x, etc., - dose nodifying factors; £, +, ++ - increased levels of sensitivities:
NT - not tested; ? - prelimnary results
nus Linkages Fertility: Appr OX. Sensitivities to nutagens
Gene - allele| Group Linked honozygous | coni di al and inhibitors
numbers & arm marker? Crosses viability:] MB HS MC uv
1) Alleles of known genes \
-7 (FK116) IR nuc- 2 barren 100% >8x >100x NT NT
(FK107) b p: 12% barren 100% >8x >200x + 0
-9 (FK129) IR al-2 sterile 80% >8x >10x + 4x
(FK104) *b p: 6% sterile 25% >8x >100x + 5- 6x
(FK109) *b sterile 75% >8x >50x + 5- 6x
-11 (FK117) VR pab- 2 barren 75% >10x >100x 0 3X
(FKITT)"b d: 23% barren 80% >10x >200x + 2X
-25 (FK123)~c| VIR met - 7 barren 90% 6X 20x t >1. 5x
d: 6%
2) Mutants in new genes
-21 (FK121) | i TR trp-1 barren 100% 6x 5x 0 0
(FK120) d: 20% barren 80% 6x >5x NT NT
(FK127) barren 90% >6X 2X NT 0
(SC10)~d tsterile 80% >6X >15x NT 2X
-27 (FK124) IR nuc- 2 fertile 85% >8x 50x 0 <1.5x
d: 16%
- 28 (FK118) VL lys-1 fertile 100% 2X >2X 0 <L.5x
d: 10%
-29 (FK119) ViL cho-2 sterile 50% 2X 20x 0 0
p: 14%
-30 (FK115) I VR trp-4 fertile 80% >4x 2X 0 >1. 5x
p: 4%
3) Unnapped new |nus
mus( FK125) VL? Acoy cot fertile 2-20% 3X >20x NT t
- T(IV;V) 32%
nus( FK128) NT Al coy barren 85% 4x >5x 0 0
- unl i nked
w( FK131) Conpl erent i ng NT 80% >3X 15x NT 0
all nmus listed
mus( FK132) above, nus-8, NT 75% >3x 15X NT 0
nus- 10, all MA.
s ( FK133) Sensitive uvs NT 85% 5x 20x NT 0
and nei - 2.

Na p or d = proximal or distal to linked marker indicated.

b Conpared to published cases (Kafer 1981. ref. cit.).

Ac Allelic with mus-25(SA3) (Inoue and Ishii 1984 Mitat. Res. 125:185-194 and pers. comm).
Ad Mitant of DelLange and Mshra (1982 Mitat. Res. 96 187-199) —
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. Al these nmutants are being deposited at FGSC (Table 2) and additional detailed
information will be nade available to anyone interested in analyzing them further (their

investigation is being discontinued).

Table 2. New nus strains available from FGSC

nus Prototroph strains Sinple requiring strains
- Level of FGSC no. Mar ker FGSC no.

CGene Allele backcr oss A a gene allele A a
ms- 7 FK116 [1(A I(a) 6401 6402 0T T 7T
nus- 9 FK129 |V 6403 6404 | eu-3 R156 6405 --
nic-2 43002 6407 6408
mus-11  FK117 IV 6409 6410 pan- | 5531 6411 6412
lys-1 33933 6413 --
mus-21  FK121 Vi 6414 6415 trp-1 10575 6416 6417
FK120 Il 841 841 trp-1 acr-2 10575 KHb 6420 6421

FK127 11 42z 042 o
mus—25 FK123 1v 6424 6425 nic-3 Y31881 6426 6427
mu-27 FKl124 Y 6428 6429 arg-5 27947 6430 6431
nuc- 2 T28M2 6432 6433
nmus-28 FK118 |V 6434 6435 leu-1 33757 6436 6437
mus-29  FK119 Y 6438 6439 trp-2 41 6440 6441
ylo-1 pan-2 Y30539y  Y153MD6 6442 6443
nmus-30 FK115 A% 6444 6445 pan- | 5531 6446 6447
net - 2 K43 6448 6449
mus( FK125) v 6450 6451 rib-1 51602(t) 6452 6453
pan- | 5531 6454 6455

mus( FK128; IV -- 6457 lys-5 DS6- 85 6458 - -
mus( FK131) I 6459 6460 trp-2 41 6461 6462
mus( FK132) I 6463 6464 rib-1 51602(t) 6465 6466
mus( FK133) I 6467 6468 net-1 MLO5 6469 6470

Tests of nus(FK115), (FK119) and (FK123) for allelismto recently mapped genes by
Dr. H Inoue are gratefully acknow edged. This work was supported by NSERC of Canada.
--- Biology Dept., MGII University, 1205 Avenue Docteur Penfield, Montreal, Quebec,
H3A 1B1, Canada



K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey

K. McCluskey


