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PRELININARY NOTLS ON CURRENT RESEARCH

C. BALL,

An "unstable" state associated with gene suppression.

During experiments involving reversion of the gene weth™ in strains
bi : meth a number of' very small colonies (not scored in the part of
thé¢ system examined by Lilly) were recovered., By subculture and spreading
of conidia, normal colonies were obtained on CM and on MM + biotin + methionine,
but on MM + biotin there was a great range of colony siges, Many vigorous
colonies arose as faster .rowing sectors from vhat initiaily were poorly
growing areas and the range of colony sizes appeared, mainly, to be the
result of differing times of appearance of such sectors.

One series has so far been studied further by several means,
1, Vegetative propagation,

(a) After conidial platings on CM the range of colony sizes could again
be obtained by conidial subculture and plating on MM + biotin,

(b) Further subculture to MM + biotin from colonies of difflerent sizes,
in all cases again yielded a ran.e of colony sizes, 1In certain
of these lines, however, viability was observed to decrease.

(¢) 4t 25°% the proportion of colonies on MM + b.otin, with extremely
slow §rowth +ate was reduced and germination occurred earlier than
at 37 °C.

2. Genetic analysis

Crosses to strains ribo, y nic8 and pro, paba, y w, enables recovery of
segregants with the phen types meth . meth” 'and "unstable suppressor" meth
in frequencies not_inconsistent with the segregation of an unlinked genic
suppressor of meth ,

The situation described here is in certain respects similar o that found
in Salmonella (Dawson and Smith Keary K Heredity, 1963; Genetical Aesearci,
1964). The possibility of closer analogy is being examined,

—

N, NEDER.

Temperature sensitive lethals in A, nidulans,

Initially the study was aimed at the isolation of variants with respect
to growth ability on different types of media at dif'ferent temperatures.

The teuperatures used were 2500, EODC, 3700 and 4500, The strain used
was bi, meth, and media: CM, MM + biotin + methionine and MM + biotin +
mathioﬁine + supplements,

Conidial suspensions were irradiated with U.V. %o 1% survival and
survivors incubated on CM at each of the temperatures used, Subsequently,
reclication wes made from these (inoculated into a master plate matrix) into
MM + bi + meth at the temperazture in question, and also into CM and MM +
bi + meth at the other temperatures. An equal number of non-irradiated
control colonies were analysed iu each case and in all 8,000 colonies from



treatments and controls were studied,.

The series so far studied in most detail is that in which survivors
were incubated at 2500, On the basis of subsequent behaviour (growth or
no growth) after replication to the two types of media, two general categories
could be distinguished: (a) Variants that were irreparable in that the
same behaviour was found on both types of media. These constituted 3,7%
of the survivors analysed, (b) Variants that were reparable in that they
were auxotrophic for characters,other than bi and meth, either at one
temperature only or at more than one temperature, The former constituted
0,5% of the survivors ansl ysed and the latter 0.5%.

No lethals were recovered in controls,
The present study is directed at establishing the genic nature (or
otherwise) of these variants, So far a number of diploids have been

synthesised between nomal strains and variants exhibiting lethality at 4500
only, Complete recessivity of the character in each case was shown,

J, L. de AZEVEDO.

The Centromere of Chromosome VII of Llspergillus nidulans.,

Diploid fluffy sectors from a diploid strain having mall and nic8 markers
in coupling with a morphological fluffy marker in chromosome VII (see Ball
and de izevedo AN,L, No, 5), were analysed, These sectors turned out
to be of three types:

a) mal® nict f£1,

b) mal® nic” fl1.

¢) mal nic f1,

These results indicate that probably the three markers are on the same
arm in chromosome VII and fluffy (f1 1) is distal in relation to nic8 and
and mal 1.

mali nic8 £11

O

A Technique to detect Recessive Lethals in Lspergillus nidulans,

Two diploid strains, carrying appropriate colour or morphological markers
(yellow, white, chartreuse and fluffy) were treated with UV light (1 - 5%
survival) and surviwving colonies were plated on minimel medium plus the
requirement carried by the haploid strains which form the diploids + para-
fluorophenylalanine (pfa), The absence of one type of colour or morphological
sector, would indicate possible recessive lethal on the chromosome which
carries the marker responsible for this type of sector, If no sectors
are produced on medium with pfa, this would indicate that a recessive lethal
was induced on chromosome III, in repulsion to the phen marker since phen
sectors are inhibited by pfa,

In a total of 200 control strains, no recessive lethals were located
in the chromosomes tested, In a total of 200 treated strains, a frequency
of 28% of recessive lethals was found for all the genome,

Diploid strains with recessive lethals, tested on several different media
have shown that 95,5% of the recessive lethals were irreparables by the media
used, and 4,5% were found to be reparables (auxotrophic mutants ),



B, W, BAINBRIDGE,

The Arginine Crossing Technique.

It hes been observed that large werithecia develop at the junction
between colonies of y; W, Brg and colonies of certain other strain
(Clutterbuck, 1963, unpublished). This effect ugually cceurred on complete
medium to which no extra arginine has been added. Perithecia from the
junction were found to be predominantly hybrid, These observations have
been used to develop & technique for obtaining hybrid perithecia,

The basic technique was to streak sirain y; w,; arg, across a thiclk
CM plate (20 ml, of medium), The second strzin wds streaked at & very
acute angle to the first strain so that mixed spores occured at one end and
the two strains were a few mm, apart at the other, Alternatively, spgres
were mixed at random on the plate, After seven days incubation at A6
large meture perithecia formed at the junction between the streins or in
regions of mixed spore heads. Pifty perithecia have been tested from ten
crosses and 40 perithecia were found to be hybrid, Six of the crosses had
100% hybrid perithecia and the lowest frequency of hybrids was 257,

The original strain y; w,; &rg, carried ve+, This morphological
character prevented accurate multi—%oint replication, A strain was therefore
isolated which had the mutant character, ve (K&fer &N Nag, 3, 1962),

The new strain ¥y; arg,; ve was a segregant from the cross ¥; Vi, 8rg, X bi1;
eysos fck; ve. (This laotter strain was derived from a cross between

rib6, 3 y3 Lot,; mieg x bi ; Wiy cys, (Varr, 1964, Ph,D, Thesis)). The new
strain produced the same peri%hecial ef'fect as the original strain,

Preliminary results involving y; arg,; ve crosses have suggested that the
perithecial effect is due to the presence of the arg, allele or to cffects
closely associated with it,. The absence of the ef}gct on CM, to which
extra arginine had been added, su.gested that the effect may be due to partial
inhibition of the arg, strain on medium containing a limiting balance of
arginine and lysine, ' Under these conditions the arginine strain produces
immature perithecia,

The advantcges of this technigue are as followss

il Lorge, predominantly hybrid, perithecia
can be obtained in 7 days on CH

2 Petri dishes need not be sealed.
B Almost any strains may be crossed provided
that one strain has the arg, dallele,
i

L. The technique is perticularly useful for
crossing strains which have & high reversion
rate, Selection for the revertant type can
be reduced to & minimum by growing the two
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strains closely together and selecting
perithecia only from the junction. The
technique has been used extensively for
crossing crinkled types to wild type,
(Bainbridge, Ph.D, Thesis, 1964), 1In
this case, reversion of crinkled occurs
frquently and the techniques is essential
to avoid crossing the revertant instead
of the crinkled type.

® CH : Yeast extract (Difco), lg.;
Peptone (Difco, 1 g,;
Casein hydrolysate (Difco), 1 g.;
Adenine HC1l, 0.15 g.;
Glucose, 10 g.;
Vitamin solution, 1 ml,.
Agar g e
Water, 1-litre.;
pH to 6.5,

Addition of arginine : 0.04% arginine (final concentration).
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G.J.0. Jansen,

I+ was shown previously that UV irradiation of diploid conidia
induces mitotic recombination in the paba, cistron (Jansen (1964), ANL 5,
6 and Genetica 35, 127-131). A genetic analysis was made of PABA

indevendent recombinants obtained from UV-irradiated diploid conidia that

were heteroallelic at the paba.1 locus. Avpproximately 75% of the colonies
may have been of UV-induced origin. Out of a random sample of 36
recombinants 31 colonies were completely analyseble. Of these, 30
recombinants were shown to contain a paba strand in addition to a

paba+ one, In one recombinant two paba+ strands were present, In 29
cases the paba strand carried either one (15x) or the other (14x)
parental paba allele. In only one case the paba strand contained the
double mutant. These data may be explained in two ways: either
recombination at the :naba1 locus was usually reciprocal, but non-random
segregation of chromatids occurred; or random segregation of chromatids
occurred, but recombination was usually non reciprocal, As there is

no reason to suppose that preferential segregation occurred and since
the nhenomenon of non-reciprocal recombination (gene conversion)
appears to be of widespread occurrence in fungi, our data suggest that
UV irradiation predominantly induccd gene counversion at the paba1 locus.

The analysis of an additional number of recombinants is in progress,
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JOHANA C . SOBELS.

Mutaegenic effects of DNA in Aspergillus nidulans.

Spores of éigigg%ggg,'ygﬁcr1,ad1;pyr04 were treated with DNA ex-
tract prepared from mycelium of a green prototroph strain, ©
Three series were run: (1) 3.7 x 106 spores were treated with an extract
containing 0.068% DNA, (2) Vel il 106 spoies were treated with DNA that
was slowly cooled after having been kept for 5 min, at 100°C. (3) 37 %
106 spores treated with DNa inactivated by DNA-ase served as control.

In series (1) only one haploid, wildtype mutant colony was recovered,
Further genetic analysis showed complete reversion to Y, ad1+, pyroll_+ and

partial reversion to Acr +.— In series (2) 24 diploid, vheno-typically

1
wildtype colonies were observed. All of these showed somatic segregation
for y.- No mutations were obtained from the control series (3).

Out of the 2l diploids obtained in series (2), three were tested
in detail by mitotic, and seven by meiotic segregation, They all
showed recombinations of either the ) original markers of the treated
strain, or reversions of these in any combination, with, in addition,
new auxotrophic mutations, as: bi,niq/tryn/indol, paba, phen, pro,
lys, meth, or some spore pigment mutations as grayish green or white,
It may be noted that from the 66350 ascospores plated in the tests for
meiotic segregation, only 762 (1.15%) germinated; they were all mutant,
about one half being diploid and the other helf haploid. Retested, the
majority was of unstable genetic character.

The experiments were reveated with a commercial DNA preparation
(herring-sperm, N,B.C., Cleveland, OhiO,)- In one series of experiments
spores of the same stock were treated. Very similar results were

obtained, i.e. & high frequency of diploids and multiple reverse and

forward mutations, as in the above experiment with Aspergillus DNA,
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In other experiments spores of the genetic constitution
y,adzog Acr1;rib02 were plated on media supplied with the heated and slowly
cooled sperm DNA, Whereas no mutations were found in the controls, of the
approximately 490 spores plated on the DNA medium, 161 germinated, 28 gave
mutant colonies and 2 diploid colonies,- 148 spores which germinated
directly produced 20 mutant colonies. The remaining 13 spores,
characterized by delayed germination (5 days), produced as many as 8 mutant
colonies and in addition the 2 diploids., The great majority of all mutant
colonies, as well as a proportion (29) of the colonies which first
appeared to be normal, continued to produce mutated sectors.
DNi treatment thus produces mosaicism and prolonged instability of
the genetic material,.

*Prepared by W.F.F. Oppenocorth,

4.J. CLUTTEREUCK.

A fawn conidia mutant in Aspergillus nidulans,

The mutant arose spontaneously in the bi1 strain of the Glasgow stocks.
The light brown pigmentation of the conidia is autonomous in heterokaryons
and recessive in diploids., It is unaffected by any common variables in
growth conditions, and is hypostatic to white, but epistatic to yellow, and
wholly or partially epistatic to chartreuse.

The mutant, designated "fw", has been located on chromosome VIII by

3
haploidisation, and the original mutant strain shows no evidence of
translocations, Meiotically, it is situated approximately 25 units from
orn7, and is unlinked to arg3. In the course of further mapping, fw has
been used to establish the position of co relative to orn7 and has also
been found to be linked, at a distance of 13 units, to a morphological

marker found in bi1 y, and believed to be ve' (Kifer ANL 3), The resulting

map of the left arm of chromosome VIII is as follows.

ve f'w Jornd . - 6o argh
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Supplementory list of loeated or partially located mutants in A, nidulans

Phenotype
adenine

enhanced ability
to split —nanthyl -
phosnhate at pH 4.8,

enhanced ability
to split o -napthyl-
phosphate at pH 4.0,

partially restores
slkaline nhosvhatase
activity (o9H 8.2) in
the pal®7 mutant,

partially restores
alkaline phosvhatase
activity of the palFlh
mutant,

reduced ability to split
o -narthyl phosnhate at
both pH 6.2 and 4.3,

reduced ability to
split o -napthyl-
vhosphate at both pH
8.2 and L.d.

reduced ability to
split o -nanthyl-~
acetate at pH 6.4.

Linkage group

IITL

ITR

VIIT

VIIT

II1L%

VIiT

VIIT

Strain

bil

bil

bil

bl g
nalE7

bil;

nalllh

bil

bil

. - cmene

lode

v

v

spont.

soont,

v

Year

1964

-t

s}
ap}

3

1965

1962

1963

1962

1962

196L

Reference

r——r

Rivera

Dorn

Dorn

Dorn

Dorn

Dorn

Dora

Rivera
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Locus symbol

est50

est52

Phenotyne Linkage group
enhanced ability to

split o -napthyl-

acetate at pH 6.4, VIII

enhanced ability to
solit o =napthyl-
acetate at pH 6.4, IL

Strain

bil

bil

Mode

uv

Reference

o e e e

Rivera

Rivera
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JEAN M, FOLEY, M.H. GILES, AND C.F. ROBERTS,

Suggested modifications of techniques.

(1) The standard procedure for the syathesis of heterokaryons becomes
laborious when large numbers of combinations have to be done. We find the
following mocified procedure rapid and efficient, Loops of conidia, taken
from slopes or dense suspensions, are mixed in small drops (<.05 ml) of
Pritchard's CA medium or the surface of thick plates of fresh MM suvplemented
for the mutants under test, The plates are incubated for 5-7 days when
heterokaryons are obtained as vigorous outgrowths in about 75 of the cases,
If there is no heterokaryon, blocks of agar are taken from the background
growth in the original spots and the mycelium and conidia Zug into fresh
plates. The second transfer also succeeds in about 75/ of the cases,

We have found this techinique very effective for inter-genic
complementation tests with adenine, histidine, &nd tryptophane mutants, Ve
agree with Pafeman's group that heterokaryon tests are sufficient for this
purpose and that the isolation of diploids is unnecessary.

In the case of inter-allelic complementation among adenylosuccinase
mutants we have found that the technique works well if the adenine is
increased from the usual 100 to 500 g/ml,

(2) The following procedure was found very effective in increasing the
recovery of haploid segzregants after p-FF al-induced mitotic haploidisation,
Suspensions of conidia of the heterozygous diploid (master strain/mutant) are
stabbed into thick plates of CA + pFA al and incubated 2-3 weeks. The poorly
conidiated growth on these plates is replicated with velveteen to CA, and
after incubation many discrete white, yellow or green sectors are readily

visible,



SR

Failure of the membrane technique for growth of mycelium on solid mediz.
This technique (Roberts, Genetical Research - 1964 ) was suggested
as a way of growing heterokaryons for the extraction of enzymes. Subsequent
work with adenylosuccinase mutants has shown that the technigue may not be
suitable in the cass of inter-allelic complementation (see Table). The
enzyme could be obtained from a complementing diploid grown overnight in
liquid culture, but not from the same diploic grown betwecn cellulose
membrenes on solid medium for 5 days. It is evident that the difference in
physiological conditions places severe restrictions on the amount of
counlementation enzyme formed, However, the good recovery of enzyme Irom

the other heterokaryons and diploids indicates that the technique may be

useful for inter-genic studies.

ADENYI,OSUCCINASE ACTTVITY T HETERCKARYONS AND

HRTEROZYGOUS DIPLOIDS

o . A S Y A — e we ey R Ahes  Ew eTeE - i o i it 2 s 3 i

Grovm solid medium Grown liguid culture

Genotype

HE Diploid Diploid
e 2,40 1.52 D432
+/ Tl 147 0.56 2
56/+ 1.4 0.57 0.28
56/ 7. (complementary) <.10 <.10 0.84
o 0.38 0.59 -~
3/+ ! 1.67 0.6k 1.00
3/74 (non-complementary) <.10 <,10 <.10

Spo activity = 0D 280 mu/10 min/mg P,
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AT, BULL.

The lelanin of &, nidulans.
A notable effect of 8-azaguanine treatizent was a disturbance of
mycelial pigment synthesis, Wild-type strains had derk brown-black
pigmentation and among the mutants were pink, purple-brown and hyaline
variants., Analysis of thesc pigments indicates that the wild-type produces
a melanin (sensu “a dark pigment produced by & tyrosinase acting upon a
phenolic substrate with+the utilisation of oxygen" ). The nitrogen content
of this melanin is 7.3 = 0.5% and degradation by alkeli fusion and
permenganate oxidation yields indole and pyrrole products. The pink pigment
sutoxidises under alkaline conditions to give an increasingly purple solution;
eventually melanin precipitates, UV Spectra of these pink and purple
pigments were indicative of the melanin intermediates donachrome and
melanochrome, This is believed to be the first established case of an
indole-melanin in fungi., Enzyme studies have supported this conclusion.

£.%  BULL,
Wild-tyve and Mutent Tyrosinases.

Wild-type tyrosinase exhibits dual activitys o-hydroxylation of
monophenols (tyrosine) and oxidation of o-dihydric phenols (DOPA) to
co responding guinones, with the subsequent formation of melanin, Activation
(high and low temps.; hydrogen and hydroxyl ions; surface activating agents )
and inhibition (cysniue) studies strongly suggest two distinet active sites
for this enzyme, Of special interest is the tyrosinase of a colourless
mutant which, while retaining the capacity to carry out the oxidation of
diphenols, has lost the ability to o-hydroxylate monophenols. This latter
feature is not due to the presence of an endogenous inhibitor, or, to the
absence of a co-factor., [Linetic and electrophoretic studies are plamned
to test whether the two activities are properties of a single protein, or
of two proteins, and to examine the nature of the mutant enzyme,

AT, BULL & L, WESTBROUK.

A study of the significance of tyrosinase in terminal respiration of
wild-type A, nidulans has been initiated. Endogenous respiration is
influenced by the presence of tyrosinase substrates and inhibitors
(e.g., Na diethyl dithiocarbamate). Indications are that tyrosinase
becomes important in respiration at a certain stage in development and it
is noteworthy that certain TC4L cycle inhibitors and uncoupling agents are
inducers of this enzyme, Furthermore, the end product of tyrosinase
activity, melanin, constitutes up to 17% of the dry weight of old mycelia,

These studies form pert of the wider investigation concerned with the
metabolic bases of asexual and sexual spore development.
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Prolonged appearance of pkBi-independent recombinants

in heteroallelic diploids puba2/pabai8.

The phenomenon of prolonged (or deleyed) appearance of intragenic
mitotic recombinants observed previously by Luzatti et al, in yeast and
by the present author in ad9/ad15 diploids of L, nidulans (Aspergillus
Newsletter, No, 5, 1964) occurs also in some pabz2/paba 18 diploids.
There is some indication that the ability to recombine could be in some
way connected with the structure of chiromosome and/or the character of

outside markers, During 6 days after plating conidia of diploids

+ prol ad9 + pabai8 y + +
Cer s 4 s = meu ghen
and

prol ad9 + + pabald ¥ + +
S e s e B g

give rize to about L0 recombinant colonmies per 106 conidia plated.

#4hereas diploids

pro2 adl7 paba2 % v + + =
" pmer & G e e bl phene Iy
and
+ ad9 pabaZ + Yy + + 0
BB 4. T pabel8l 7. b phend. iyss

: i : 6 o
give rise to about 2 recombinant colomies per 10" conidia plated.
Conidia of,all diploids were washed in saline, and plated on minimal
medium supplemented with proline, adenine and biotine, The density of

plating was 1 x 107 o L x 105 conidia per plate,
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CLaRA CALVORT AND GIORGIO MORFURGO.

On the nature of UV, and HNO2 induced mutations in Aspergillus nidulans.

D R T I T T o T i i < R e T T L T

This research was planned to investigate the nature of spontarneous
and induced mutations in « chromosomel organism, namely Aspergillus
nidulens.

L system to efficiently select forward and back mutations,
developed in our laboratory, was used. The mutants were selected on the
basis of their resistance to narafluorophenylalanine (PFP) and were
easely selected on & medium supplemented with FPFP, A1l PFP resistant
mutants map in the same cistron, Back mutations are selected on a medium
supplemented with aminotyrosine and phenylanthranilic acid. On such a
medium onty the wild-type and the back mutants can developn,the PFP
resistant mutants being totally incapable of growth.

A rapid method permits to distinguish among true back mutations and
external suppiessors,

15 1.V, and 14 HT—IO2 induced mutations have been tested in order to
examine the rate of spontaneous, U,V, and Hﬂﬂz induced back mutations.

The pattern of spontaneous and induced reverse mutations is quite
different in the case of U.V. and HH02 induced mutations, and the
general conclusion can be reached that at the molecular level T, V., and

HNO2 induced mutations are different,
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Most of the U.V, induced mutations are back mutable by U.V. and
not by HN02. Moreover a big majority is suvppressible both by U.V, and
HNGZ,

HNOE induced mutations are generally not inducible to back mutate
through the action of both U.V, and HNO2.

Among the .I-INO2 induced mutations two have been found to exibit a
remarkable pattern of retromutation. The rate of retromutation is some
ten times higher that the rate of the forward mutation in the whole
cistron which determines the PFP resistance,

The rate of retromutation is not enhanced by treatment with U.V,,

HNO,. or nitrogen mustard, The presence of mutator gene has been

2
excluded,

The behaviour of these mutants is inexplainable on the basis of the
simple models of Freese,

This research was partially supported by a grant from Consiglio
Nazionale delle Ricerche,
ETT/ KAFER-BOOTHROYD.

Tests for Translocations by Mitotic Linkage in Heterozygous Diploids

Over the years it has become apparent that a few translocations are
present in many Aspergillus strains, Mitotic recombination has been used
to detect these and has permitted a complete tracing and, therefore,
“elimination of all translocations from common stocks. Certified,
translocation free strains have been back crossed to various extents and
are available at the Fungal Genetics Stock Center (FGSC, Dartmouth

-

College, Hanover, NH., U.S.4.)

=y
Since the list of Aspergillus strains deposited at the Fungal
Genetic Stock Center is now being published (BARRQTT, JOHNSON and OGATA,
1965; Genetics, in press) it has been decided to make available and
publish as a companion paper the more relevant information on
translocations in Aspergillus stock strains. (KﬂFER, 1965; Genetics, in

press), 4As the details of the tests for translocations, like genotype

of test diploid, number of haploids tested, segregation of markers on
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chromosomes not involved in aberrations etc., are only of interest to
workers in the field, most of the Tables have been excluded from the
main paper and are given here, To test for translocations two 8+th
generation back cross strains have been used as "standard" reference
strains (Table 1, Nos, M 635 and 640). The "tester strains" were checked
against these or are descendants of translocation free tested strains
(see Table 1 for genotypes and stock numbers), All tester strains are
available at the FGSC and the origin is indicated in Figs., 1 and 2 of
BARRATT et al, (1965).

The tested strains have been arranged in six pedigree charts
containing their strains or crosses of origin (Figs, 2-7 KEFER, 1965).
For identification of the crosses the cross-symbols and numbers in use in
Hontreal have been given in the Figures and Tables (canital letters
indicate crosses carried out by Pontecorvo, Roper and co-workers, who
kindly provided a large number of the tested strains)., The details of
the tests are presented in condensed form in the corresponding Tables
(Table 2 in KAFER 1965, and Tables 3-7 given here). Reprints of the two
papers appearing in "Genetics" will be sent to all those obtaining ANL
as soon as they are available (photographic copies of the figures are now

available on request).:

il
2l
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% Strain lost, not tested, parents without translocations
¢ Stock mumber in use at MeGill University, Montreal

TABLE 1: Genotype, origin and stock numbers ef tester strainse
Stock Noe | _ G- p o - %y P e : Cmess of
M Fose L .8 Kk 8 g ‘© g T 6o up s [=arigin
N Hied: DEwE s g s o  Se
L FIT | EE | IV ; Vv |II| ViI | VIII .] Fige
| |
a) Recombinants frem translocation-free crosses

143 160 | su pro paba ad20 Acr w2| --- |pyrol|lys5|s3 |nic8 | =--- | 63 6

300 163 | su y ad20 Acr  |phen2 |pyrel | lys5 | s3 |nic8 |ce =

301 10k y ad20 Acr  |phen2 |pyrol  lys5 | s3 [nic8 |ce 282

302 103 | su y ad20 Acr phen? | pyreli | lys5[s3 | -- |ce b

$6LL, 197 | su  paba y ad20 bi | Acr --- | pyrol | lys5 | s3 |nic8 |co

767 132 ad20 bi| Acr |phen2 |pyrol| -- {53 | cho | === 3%5 ==
1058 178 | su paba y ad20 Acr --- == | lys5 | == | == eha *f

915 70 | =u ad20 bi| Aer phen2 | pyrol | 1ys5 | s3 |nic8 *ha | s X

935 198 ad20 hi| === -— — -= | 83 |nic8 | ribe2 :h3h 21
1061 180 2420 bi| === |phen2 | =-=- - | 83 | == cha ,

881 169 -— Acr --- |pyral| == | s3 |nicB8 r1b02

947 173 | su  paba y 2d20 --- |phen2 | =-- -= | == |nic8 11&61 2
1040 176 y ad20 ~-- Iphen2 | === | lys5| s3 |nic8 ribn2
041 177 y ad20 Acr  phen2 | =-- | 1lys5| s3 |nic8 r1bo2(vé*

913 207 | su  paba y ad20 Acr --= |pyroh! p2 | s3 |nie8 | ribo2

o1 171 | su paba y ad20 Acr phen2 | --- p2 | 83 |nic8 | ribo2 468 2

925 1L5 y ad20 == |phen2 |pyrolk| p2 |s3 | =- | ribm2

9L6 172 | su adll bi| =-- |phen2 | =-- p2 | =- |nic8 | ribe?

794 167 | su y ad20 Aer - === | 1ys5| s3 | che | ce --- <i

857 Lb4 | su ad20 ki | Acr phen2 | pyroly | 1ys5| s3 | ehm |c» cha

878 168 | su ad20 bi| === -— -— -- | 83 | che cha ’

883 170 | =su paba y ad20 hi w2|phen2 | pyrali | 1ys5| s3 | che - !

956 17L | su paba y ad20 Aer phen2 | pyreli| -- | s3 | cho cha | -
1025 175 | su  paba y ad20 w2|phen2 | =-- | lys5|s3 | cho |[co cha -L7h (2]
1026 199 | su af20 bi | Aer --—= | pyrol| lys5| s3 | che cha |
1056 155 | su maba y ad20 Acr phen2 | pyrel | 1ysS| s3 | cho |ce eha ‘

1059 179 | su ad20 Aecr |phen2 | «-- | 1lys5| 83 | cho —
1062 181 | su  paba y ad20 -— = |pyrel| lys5| s3 | -- v
1064 182 | su paba y ad20 -~ |phen2 | --= | lys5| == | chn — "

635 17 adlly — | ——— -— e e (v A BC (1)

6L0 18 adl, ¥y —— mem | eee | e - (ve); VIII

911 68| su y ad20 Aer |phen2 | pyral | lys5!| s3 |nic8 | ribe2 7| 000 ==

173 161 ad20 Aer w2'phen2 | wyrel ! lys5 | s3 | nic8 - 12 -

179 162 | su ad20 — --- | pyrsl| lys5| 83 | nic8 —— 2Ly --

291 75| su ad20 bi W2 ——— - = | == | che eha 362 2!
10L3 15k 2d20 bil w2 ni3| 5@ | meth | nic2[lac | chn | cha | 500 ==

b) Tested strains without T(VI;VII) from crasses heternzygous for T(VI;VII)
| |

276 105 ‘ bi! Acr w3rphen2 pyrah 1ys5 | s3 InicB ce 1 280 L
" 330 98| su paba y ad20 Acr w3| --- pyroh lys5| 83 { nic8 | ribe® . 283 L
1295 159 | su paba y ad20 Aer | phen2 | pyral' 1ys§' s3 | nic8| ribe2  _:¢

626 79 | su paba y ad20 ni3l  s0 | pyrel| nlc2| s3 | chn cha | LOO L

c) Tested strains with T(VI; VII) from crosses heterozygous for T(VI;VII)

275, 131 hil Acr w3 phen2 | pyrol| lysS! s3 | nic8 | ribo2 13

721 166 bi| Acr w3| --- agyrnh! lys5| s3 ‘nch ce J 200

676 165 paba y ad20 | Aer :phen2 | === | 1ys5| 83 | == ribo?2 | L2o L

d)* Lost strain, likely without transloecations
1 ? i '
151 y ad20 | Aer WB[ ——— ‘ —_— == : - i-- ribe2 165 -



TABLE 3

Test for deviations from r-ndom segregation of markers of different linkage groups in
mitotic hiaploids selected from heterozygous test diploids containing strains of Fig.3

(allele number 1 omitted in zll cases).

Tested strain

memm&mwn Unmarked No, of

_
Complete 'No. of ¥? tests not

Stock| strain linkage selected linkage |influenced by
Origin Genot:pe no, _mdocw¢* groups  haploids trans- |viability or selection
M lno, MTF in test location P:> ,05 ,05-,01 <,01
diploid ¥ > 10 |
Induced and spontaneous mutants “ !
spontaneous /paba bi; w3 | 300 = 31~ ’ {20 :: -
in paba bi } 805 ~911 & 26 ~ eﬁqudHHv“.sz > i
xﬁmvm bi; co 6Co; 911 ~ 25 T(VI;VII)! 20 3 =
spontaneous in) ! ; e
teNl . paba y; Aer; co 820f 678 . TIL,IV.Y 16 T(VI;VII)! L - 3
UV of bijfcr w3 bi; Acr w3; ribo2 149! 300 22 no T 26 ¥ 1
Recombinants
of paba y; €o 872 Sm - 7 T(VI;VII)| 21 i "
b ; Acr ad3; co 08| 91 > 2L~ oq(yrzvin)| - 15 = 1
Y3 H 9 1013 5 T (VI; ) 19 1 i
y an pro »ij w3; s0; pyrol L5, 91k - 58 no T 26 5 i X
KKK su ribo pro ad20 bi; Acr 8L46| 1041 T, IV 37 no T 12 1 “
X [su paba y ad20; fcr 66| 1043 - L5 no T 27 - 5
su ribo paba y ad<0; Acr w2 59! 301 ~ 65 no T 26 & 0 -
/pro bij; Acr; pyrol 11481 91k I 35 no T 20 - 1
38 w an pro bi; Acr; sO; pyrol L3 www II mm no T 21 = =
Eis - W ”—. ~ - ”—..N u- uu
, [ pro bij Aer ad3 HHmﬂ_,Homm v 8 7 no T |4 1 "
|
e ribo y bi; Acr; phen2; s3; nic8 889 635 IV,V,VIII 11 no T 10 - -
51 pro bi; Acr; meth pyrol Wi, 626 - 39 no T 25 - %
23l su pro paba y ad20; Acr H@H# 1043 - 37 no T 20 2 3
235 ad20 bi; w3; meth pyrol 180 | 91k - 73 no T | 26 1 ..
#t Stock number in use at McGill University, Montreal, P.Q. ! wmm MM. iml

t Cross symbol or number 1. use at McGill University, Montreal, P.Q.



TABLE L.

Test for Ceviation from random segregation of markers of different linkage groups in mitotic haploids
selected from heterozygous test diploids containing strains of Fig. L (allele number 1 omitted in all cases).

Tested strain

_

{Tester- Unmarked No, of

Complete

_
|
'No. of X - tests not

Stock |strain linkage selected linkage !|influenced by viability
Origin CGenotype noe stock ~groups haploids trans- or selection
M  |no. M in test location (P:3> .05 ,05-.01 < L0l
diploid P << 01
4 (Paba y3 Aer wl; co ribo2 156 | 915 - 25  T(VI;VII) | 20 . ’

232 ‘bij; Acr w3; co rioo2 157 626 - 13 eﬁﬁdeHw 21 - -

\paba y; Acr; co ribo2 15¢ | 1043 - 38 T(VI;VII 19 2 -

+

‘paba y; Aer; phen2; ribo2 716 qmwﬂ - 1L T(vIzvio)?t 25 3 3
280 Jbi; Acr w3j; pyrok; lys5; s3; nicB; co 721 mrm. Tii 2L T(VI;VII) 12 e &

'bij; Acr w3; phen2; pyrol; lys5; s3; nic8; co 276 - - no T

_bi; Acr w3; phen2; pyrol; lys5; s3; nicB; ribo2 275 6L0 - 1k T(VI;VII) 17 = 1
281 /su y ad20; Acr; ribo2 L2l HOEH - 42 T(VI;VII) 21 & s

‘paba y ad20; Acrj; co 286 275 - 26 no T ik - &

/su paba y ad20; Acr; phen2; pyrol; lys5; s3; nie8; ribe® 1295 mwm - 59 no T 27 = .

; : . T 1
283 suy ad20; Acr; lys5; anic8; ribo2 333 ,Hw%_.. v wmw T(VI;VII) Ww w W
352 ‘su pro y ad20; Acr; cho; cha L16 wmmﬁ - 19 i T . 27 - -

\su ribo pro paba y ad20; nicB cho; cha 367 676 IV 65 T(VI;VII)+ 19 1 &
400 'su paba y ad20; ni3; s0; pyroli; nic2; s3; cho; cha ' 626 635 - 87 no T 20 2 1

1ad20 bi; Acr;phen?; pyrol;lysS53s3;cho nic8;ribo2; cha 627 6L0 ~ 17 T(VI;VII) 21 P =
1120 ‘paba y ad20; Acr; phen2; pyrol; lys5; s3 671 391 - L2 no T 20 - &
" paba y ad20; Acr; phen2; lys5; s3; ribo2 676 | 391 - 36  T(VI;VII) 13 X 2
360 pro y ad20; Acr; phen2 Sulpro sO; choj cha L7 ! 1hL3 - 33 no T 20 2 -
381 su pro paba ad20; Acr; pyrol; 1lysS; nic8; ribo2 Llg | 1061 - 13 T(VI;VIT) 20 T »
382 jsu pro y ad20; Acr; phen2 sO; pyrol; lys5; cho; cha 520 935 - 18 T(VI;VII) 18 & i

\pro paba ad20; Acrjphen2 Sulipro s0; cho nic8;ribo2 cha 457 | 1062 - L5 no T ' 96 1 -

* Tester strain and original data lost.
+ Cross number

i1 Tester strain containing T{(VI;VII); diploids homozygous for T(VI;VII) show no linkage

%  Stock nmumbers in use 2t McGill miversity, Montreal,P.Q.

~uwween 33 and nieB or cho,
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TABLE 7

Test for deviation from random segregation of markers of different linkage groups in mitotic haploids
selected from heterozygous test diploids containing strains of Fig. 7 (allele number 1 omitted in all cases).

Tested strain )
Stock | Tester~ Unmarked No. of Complete No. of X*~values not
Origin Genotype nQy strain linkage selected linkage; influenced by viability
M mwoow** groups haploids trans- or selection s
no, M i 1 5 A location P:> 405 ,05-,01 <,01
diploid . P << ,01
Recombinants
mwwo paba ad20; Acr thi; phen2 Suljpro s0 panto L82 664 - L1 T(III;VIII) 2l s z
gt 34203 fAer thi; (fSulipro) panto; nic8 cho; ribo? (ve®) ko1 302 - 39  T(III;VII;VIII) 18 “ %
383" o=
- pro paba ad20; thi; phen? Sulipro; cho; ripo2 cha ® 196 66l - 52 no T+ 26 1 -
pro paba ad20; phen2 Sulipro s0; ribo2 cha L98 66l - 66 no T 21 3 4
dia e o 1049 7 - 1 = =
.39 su 2420 bi; panto; pyrol 165 mporu - 3 QAHHHmﬂHquHHHV# ~ mw 2 =
2o / (su) pro paba y; panto 267 0%% g3 - 7 iﬂﬁ.ﬁbﬁﬂw 195 3 -
.su ad20 bi; panto Los5 au1 301 - L5 T(III;VII;VIII 13 1 -
2)3 /Pro bi; pken2 panto 3h7 330 - 56 T(III;VII;VIIT) 1l “ 1
pro paba y; Acr; phen2 Sulipro s0O : 345 721 - 30 no T 22 - #
248  an bi; w2; pyrol; lys s3 38 | 1064 VIII 27 no T 15 2 -
350 an bi; phen2 panto; lys s3 363 330 - 39 T(III;VIII) 18 1 -
220 13 X
t = Cross numbers
¥ = Details ir text, Kafer 1965
*5%

= Stock number in use at McGill University, Montreal, P,Q,
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Cytochrome patterns in A, nidulans.

Some abnormal strains of A, nidulans were found to have cytochrome
absorption bands of greater intensity than their normal counterparts.

Most of the strains examined were mycelial in type (Roper, 1958), Where
a strain exhibited a high cytochrome c¢ value, cytochromes b and a were

also high in value. Unlike the petites in yeast, no strains were found,
either normal or abnormel, where one of the cytochrome bands was absent.

The majority of normal strains had cytochrome c values between 100
and 200 (arbitrary cytochrome units) and sbnormal strains between 300 - 150,
Some normal end sbnormal strains overlapped in the 200 - 300 region,
Approximately 25% of sbnormals (of the fluffy variety), induced by U.V.,
had high cytochrome values. Cytochrome absorntion readings varied during
the growth of a culture, being highest during the early log phase and
lowest towards the end of growth.

So far only one cross has been examined, The abnormal parent had &
cytochrome ¢ value of 338.6 * 39,6 (i.e. £ 2 std. dev,) and the normal
parent 139.2 = 61.5. The morphological abnormalily segrated in a 1 : 1
ratio, The cytochrome c¢ values for the ebnormal segregants ranged from
176 o 386 and the normal segregants ranged from 82 to 281. Approximately
half of these sbnormal segregants fell within the range of the abnormeal
parent and half of the normal segregants fell within the range of the
normel parent, The remaining halves of the sbnormal and normal segregants
overlapped one another in the 180 - 300 range. Exactly the same pattern

“
was obtained for cytochromes b and a.

Roper, J.A. Cold Spring Harbour Symp. on Quant. Biol XXIII, 1958.



