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CURRENT RESELRCH FPROJECTS
J, &, HOUGHTON

Res-iratory deficient mutants of A, nidulans.

PRELIMINARY _NOTES

G. HOLT AND X, D, i:CDONALD

Influence of' copper on spore colour in ispergillus nidulans =nd

Penicillium chrysogenum and its avedilability from differcnt media,

In the absence of copper the normally bleack spores of Aspergillus niger

are brown or yellow (Roberg 1928). As far as we are aware it has only been

recently shown that copper also affects conidial colour in aspergillus nidulans.

Agnihotri (1967) reported that in the absence of copper green spores beconme

yellow green, -e have found a similar effect, independently, in 4, nidulans
and Penicillium chrysogenum, When insufficient copper is available the normally

green conidia of the wild types of both species are yellow and usually
indistinguishable from yellow spored mutants isolated after ultraviolet
irradiation, This note is written to stress the influence that some medi um
constituents may have on the availability of copper.

ihen grovn on the iinimal Medium of Pontecorvo et al. (1953), solidified
with 1,5% vw/v Davis New Zealand agar, wild type strains of both species had green
conidia, However, when a change was made to Oxoid No,3 agar (at the same 1,5%
level), the wild type strains produced yellow conidia, Auxanography with
salts of various metals showed that 03804. 5H20 restored green conidial
pigmentation, Oxoid lonagar No, 2, which iz a highly purified preparation
also vestored normal green conidiation when it replaced Oxoid No,3.

i chemical analysis of the copper content of the agars and the media

prep:red with each was carried out (ref. 2). The results were as followss

Agaf pper contentgig/gm.
agar Pouder uhoﬁzdgiﬁimal
Davis Q.47 0,153
Oxoid No, 2 85 15 0,16
Oxoid Nu, 3 0,31 0,13

The copper in the agars accounts for about 5% of the copper in the
media so that only relatively large aifferences in copper levels of agar
would be expected to influence the copper levels of the media, There is

little variation in the copoer content of the media,Nevertheless, it was
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found necessary to add GuSO&,EHEO (Analar) et a level of 2,5 ug/gm, of
Ml to ensure green sporulation when Oxoid No, 3 agar is used.

L possibility is that Oxoid No, 3 agar contains one or more chelating
agents which bind copper making insufficient available :or the green
pigment to develop. The addition of copper could be expected to ultimately
saturate such chelators and then allow sufficient for green sporulation to
occur, It is clear thai a copper assay based on a chemical determination
does not necessarily indicate the amount svailable to an organism, In
crossing experiments involving different spore colour mutanis, obviously,
sufficient copper should be present and availsble to allow full development

of spore colour, otherwise misleading results could be obtained,

References
s Agnihotri, V.P, (1967). Can, J. Boteny, L5, 73 ~79.

2, B.D,H. Book of Organic Reagents, (1949) 9th ed, p.79, vublished
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. GAJELSKT & J. LIT INSK:
Methionine mutants of Aspergillus nidulans and their suppressors.

Twenty-four methionine mutants, 211 induced by UV treatment,6 were

obtained, 4ll of them /together with two already known mutants meth 1 and

meth 2/ were tested for growth requirements and complementation in
heterocaryons and diploids, The third known mutant meth 3 was
unevailable. All mutants do not respond to cysteine and all respond to
methionine or homocysteine except for wwo /meth 2 and mutant 10 /locus
meth D/ which do not grow on homocysteine, Complementation tests proved
that the mutants fall in ceven separate complementation groups called
meth 1, meth 2 and meth A& to E. They probably represent seven separate
loci vith full complementation among them an.' no comdanentaetion within
each zroup.

To meth 1 ?LOBUS in chromogsome IV belong ¢ mutants /no, 18, 20, 21,22,
25, 2, 27 & 35/ No new mutants allelic to seth 2 chr, III/ were found,
Four mutants /no. 17, 32 33 & 3./ belong to locus called meth - rapped
in chr, II between loci Acrl and w 3,9 mep units fram W, Nine mutants
Aot 8 F15 25, 26, 28, 36 % 38/ of the locus called i.eth B were
located in c¢hr VI 10,8 wap units from nic 10, One mutaznt no, 29 /loaus
meth C/ is probably in the left arm of the chr,I. Mutant No, 10 /Llocus
meth D/ is in chr. III 7.7 =ap units from arg 2 and 11,2 map units

from meth 2, Mutants no, 31 /locus meth E/ is not yet mapped.
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Eight crosses be.ween different mutants of locus meth B gave
recombination values ranging from 1,8 x 1077 to 9 x 10-3 of' prototroph
recombinants showing that they map on relatively short chromosome segment,

Spontaneous reversat_ons of & mutents from different loci were
scored and their frequencies varied from 0,02 x 107 4o 130 x 10'6.

The revertants have been preliminsry divided into six morphological
groups designed rl to r6 respectively, The freguencies and morphological
spectra of revertents vary greatly for different loci and sites,

All revertant types that were tested in zppropriate crosses
proved to be of the suppressor type, Two types of suppres. ors r2 and
r3 were more fully enalyzed, They were fully cr partly recessive and
unlinked to their methionine loci, Suppressor r2 is moirphologically
more o1* less as the wild tyve and was found to be largely unspecific,
acting on all loci and mutants that grow on homocysteine and/or
methionine, It does not suppress wmeth 2 and meth D mutants which do not
respond to homoecysteine, Complementation tests with r2 supprossors
obtained from different loci were negetive indiceting allelism,

On the contrary, the suppressor r3 obuained from mutant 28/ locus
meth B/ is specific, acting only on some s.tes of the locus meth B
and being ineffective on mubonts from other methionine loci tested,
Suppressors of the typc r3 are different from wild type in respect of
the rate and type of growth Their mycelium accumula.e brown pigment
diffusing into the medium, Preliminacy tests for allelisuw of different
r3 suppressors show complementation/all suppressors were fully recessive/
and point to non-allelism and the possibility of many different suppressor
loci, within this group, Happing of r2 locus and at least of one of r3
loci are now in progress, To elucidate the mode of action of different

methionine loc: #nd their suppressors enzyme studies are planned,

&, FON'ECORVO

DHA of Aspergillus unidulans,

"Spoolable" total cell DNA has been obtained only by guarding
drasticall: aga¥nst degradation in the short time between cell lysis and
inactivation of DNAse, After tyying a number of variations on Marma's
technique (J, Mol, Biol,, 1961, 6: 108), to widch reference is made for
the details of solutions and tré?tments, the following has given cons_stently
good results,

Two 2 1, Erlenmeyer siliconized flasks, each with 750 ml,

MM + 30 pg. biotin + 0,6 g. Difco Casamino Acius, are inoculated with
2 ml. 1/1000 Tween 80 conidial suSpeusion of strain bil from slants
3 weeks to 2 months old, Incubation is in a New Brunswick gyrotory
shaker, speed 11, at 560 - 3?00, after 20 - 22 hours theyield of

mycelium, drained on Buchner filter, is about 25g, per flask., The
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mycelium is harvested through a coarse-mesh cloth; it is twice
re-suspended in 500 ml, water and strained; twice re-suspended in

500 ml, cold standard saline citrate and strained; then re-suspended
in 500 ml, cold saline versene pH8 and drained on Buchner filter,
weighed, and kept frozen at -50°C until required, The frozen mycelium
is ground to a fine powder in = pre-frozen mortar, cvhenging mortar
repeatedly in order to keep the temperature well below freezing point,
(An alternative is to lyophilize the pre-frozen mycelium and grind the
dry material at room temperature,) The fine powder, frozen or dried,
is dropped in 100 ml, saline versene pH3, pre-heated at 80C, mixed
thoroughly and kept at 65° for 10 mins, After cooling, the steps

of Marmur's technique are followed, The first EtOH precipitation does
not usually give spoolable material with A. nidulans, Only after
repeebed deproteinizations and reduction of the volume to less than 10 ml,
is good spooling obtained, At the end of the preparation the isopropanol
step - preferably repested two or three times - is essential to remove
material, with density of' about 1,67, wihich contributes to the OD25?
and which is not DNA, A tracing of a CsCl equilibrium gradient centri-
fugation in the analytical ultracentrifuge is given below, It shows

two peaks:; the higher at 1,71 is nuclear DNA; the lower at 1,69 is
presumed to be mitochondrial DNA. Other work, still in progress, shows
the second peak enriched and the higher peak eliminated in preparations
in which the mitochondria have been freced of nuclear material, The
density of the aspergillus nidulans nuclear DNA from several preparations
is estimateAd as 1,711 - 1,712, corresponding to a G + C ratio of 50%.
The density of "mitochondrial® DNA is cstimated, less accurately, as
1,69, corresponding to a G + C ratio of about 32%. The best yields of
total cell DNA are some 50 pg, per g. of Irozen cells. and some 700 ug.
per g. of lyophilized cells; the yleld depends very much on the

thoroughness of grinding.

3 Nuclear
TOTAL
CELL DNA
Marker
Rl
|
I
!
|
I
1.69 '
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B, W. BAINERIDGE
lieiotic linkage in trenslocation (I - vIII)

Linkige has been detected between me rkers in linkage groups IR and
VIII R in & cross heterozygous for T(I - VIII). This was first
detected in & sample of 254 colonies which showed & recombinztion of
36 X 3% between y and cha (spore colour markers), 4 three point cross

including bi1 showed the following maps:-

- n e
o heagial e b
v bil cha

This datas supports the suggestion by Kifer thaot the translocation
(I - VIII) involves the transfer of chromosomal material from linkage

group VIII to linkoge group E R,

Reference: Kifer, E. (1965) Genetics, 52, 217.

R, I, TXRELFALL

Genetic anclysis of tolerance to pent: .chloronitrobenzene (PCNB)

When exposed to PCNB at 10 ppm or more in the medium or to the
vapour produced by 1 mg. deposited in the 1id of the Petri dish growth
and sporulation of Lspergillus nidulans ore reduced. Inhibited colonies
give off fost growing sectors over 90% of which retain their tolerance
on subculture in the absence of FPCHNB, These cultures show murked
variation in their lovel of tolerance, growth rote and morphology in

the presence or absence of the inhibitor, Three stable cultures
isolated from auxotrophic strains have heen s tudied and found to show
enhonced resistance to other halogenated sitrobenzenes, PONB tolerance
has been tentatively ascribed to genes PCNB1, PCNB2 and PCNBE. A

diploid synthesised between y pro,; hcr1 PCH81 and Master Strain D

(su adygy adyy; Aor,; ohen,; pyro); 1ys

43 55 5;

quickly than a sensitive strain in the presence of PCNB e1lthough

nicg; rlboz) grew more

conidiation was reduced, Tn the presence of PCNB fastgrowing sectors
*ith abundant buff or yellow conidia were produced, These were diploid
snd haploid respectively and about equally frequent, Of 57 haploids all
save one had no requirement for phenylalanine, Crosses with strains
marked on Chromosome ILI show PCNB1 to be 15 map units from arg,.

PCI.TB1 is now being mapped mitotically. Tn all possible crosses between
strains carrying PCNB,, PUNB2 and PCNBE only tolerant progeny were
produced so it is plesumed that they are allelic,

In the presence of PCNB the DNA content of sensitive strains is
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increased and glucose utilization reduced. PCNB has no such effect on
tolerent strains, Present work secks to explain why PCNB has these
effects on the sensitive strain and how they are overcome in the

tolerant mutant,

B, L, A, CARTER & &. T, BULL

Hetero eneity of the Aspergillus nidulans Tyrosinase
An initisl difficulty in this work was the poor reproducibility
of tyrosinase sctivity in cell-free mycelicl extracts., The mechonically
disrupted mycelia freguently darkened, a fact suggesting that phenolic
or quinonoid products were being formed during disruption and were
inkibiting the enzyme, However, the removal or prevented fomation of
these compounds did aot permit enzyme I'ecoveIy. The enzyne was evemtua'ly
resolved by ion-exchonge chromatography on DEAE-cellulose using an eluting
system of 0,005 M tris-HCl bulfer (:H 3.2) incorporating a continuous
gradient of NaCl, The enzyme Was Very strongly absorbed onto the cellulosge
and was eluted only when the concentration gradient approcched 1 i,
Conseguently, this single step procedure yields & tyrosinase preparation
of considerable purity, the bulk of the proteins having been eluted et
wueh lower molarities.
vhen the enzyme was (i) assayed in the presence of non-active fractions,
the presence of an endogenous inhibitor (I) was revealed in the initial
protein fractions; (ii) recycled on Sephadex G-200, two activity peaks
(31 snd E2) «were obtained, Murthermore, when the inhibitor was recycled
on G-200, it was recovered together with 2 tyrosinase activity, Ej. Using
calibrated Sephadex columns we have obteined molecular weights of the
following order:- E1(5OO,OOO)_ Ez, EZ and I (125,000). The oresent
2 %

data suggest that I~ and E

represent o single tyrosinese component., The

heteroszeneity of the L, nidulans tyrosinase wes confirmed by paper
electrophoresis {0.05 if phosphate buffer, oH 6,1); two cathode-migrating

components being distinguished. 4s yel we have not established whether

the latter are referable to activities E' and Ez obtained by gel filtration

methods, ''ork is continuing on the kineties of this problem and on the
possible interrclationships of the tyrosinase components and the
inhibitor.

The questions of control and physiological significance of tyrosinase
in A, nidulans are also leing investigated and our intial approach
involves the analysis of stead; state enzyme levels in carbon-limited

chemostat cultuies.
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C. F. ROBINOV & C. . CATEN

Mitosis in Aspergillus nidulans

Mitosis has been studied in living germ tubes by phase contrast
microscopy in Helly-fixed preparations of the same material stained
either directly with 1 : 60,000 acid fuchsin in 1% acetic or, after

hydrolysis, with Giemse solution, In some instances the same nucleus
h-s been stained successively by these two methods, Recently we have
found that, following hydrolysis, staining with 1% synthetic orcein
(Allied Chemical and Dye Corp.) in 50% =cetic is superior to Giemsa for
the study of mitotic figures,

We have not been able to arrive at a precise understanding of how
the distribution of sister sets of chromosomes to daughter nuclei is
achieved, However, division involves a well defined sequence of stages

which are seen with great regularity. Immediately before separation the
chromosomes appear to be aligded in two straight chains parallel to each
other and to the long axis of the hypha, .'e are puzzle@ to find that

this arrangement is invariably resolved into daughter nuclei by a
transverse break, Essentially the same behaviour has already been reported
for Maerasmius (Duncan and MacDongld 1965. Trans. Roy. Soc, Edin,, LXVI,
20), At 211 stages in the divisicn cycle haploid 2nd diploid nuclei
differ in size and depth of staining, but not in the number of separately
visible elements,

Acid fuchsin has revezled the presence of an intranuclear fibre
spparatus similar to that found in yeast (Robinow and Marak 1966, J. Cell
Biol,, 293 129). Duplicate staining has established that the elongation
of the fibre is closely related to the movement of the chromosomes, The
fibre in dividing diploid nuclei is considerably thicker than that in
haploids,

For electron microscopy, nuclei seen under phase contrast to be
entering division were fixed with Kellenberger's osmium-calcium solutioun,
It was found that the nucleus remains enclosed in an envelope until 12 te
anaphase, The fibre consists of microtubules traversing the nucleus

between dense plaques attached to the nuclear envelope.

LORNA J, LILLY

An Investigation into the Mutagenic action of Aflatoxin

Aflatoxin (the collective name for a group of the metabolic products

of hspergillus flavus) is a possible hazard to man when Aspergillus flavus

grows on stored food. Aflatoxin is known to be a potent liver

carcinogen in some mammels, It has been shown to induce chromosome
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aberrations in Vicia faba and human leucocytes (Lilly, Nature 207, 1965).

It is known (Rees, private communication) thet aflatoxin forms 2 complex

(not alkylation) with guanine and adenine and probably blocks both

the mejor and minor greoes of DNA, where it innibits both DNA end

DNA dependent RNA synthesis, It therefore seemed likely to be a mutagen.
Experiments to test mutagenicity by back mutation at two loci

in Aspergillus nidulans gave the following results:

CONTROLS AFLATOXIN

LOCUS | VILFLE SPORES |REVER-|REYERTANTS PER  ||VIABLE SPORES |REVER-- [REVERTANTS PER
PLATED TANTS |10° VIABLE SPORES ||PLATED TANTS [10° VIABLE SPORES

I
182,3 x 10° 3 1 in 160,7 x 10° ||323.7 x 10° 2 |1 in 161.8 x108
(329 .4 x 106 1 1 in 329.4 x 106 335.5 x :Lo6 0 0 in 335.5 x106
6 o 6 6 ; 6

(403 x 10 0 0 in 403 x 10 399,7 x 10 i 1 in 399.7x10

5454.9 b 106 0 10 in 454,9 x 106 545.1 x 106 0 A TS RIS

196

(Spores treated for 3 hrs in
0.2 mg./cc. Aflatoxin)

There is no evidence of an inerease in mutation at the “adg" locus
~nd probably not a significant increase at the “adlh" locus with aflatoxin

treatment.

It is possible that Aspergillus nidulans is sufficiently closely related

to Aspergillus flavus to be unaifected by aflatoxin, (Though a recent

paper by Lillehoj & Ciegler & Hall, Experientia 23, suggests that the

growth of - spergillus flavus itself is reduced on certain medium

containing aflatoxin), 4 survey by Burmeister & Hesseltine, Applied
Miorobiology 1L, 1966, showed that = wide range of fungl (3, genera) are
not sensitive to,aflatoxin,

Tests for mutagenicity are being made in phage and Drosophila.
Tnitial experiments have shown aflatoxin is highly toxic to Drosophila
in concentrations down to about one tenth of that used to break Vicia

chromosomes,

A, UPSHALL & J, H, CROFT
Following from the reports (1) (2) (3) that treatment of haploid

strains of Aspergillus nidulans with acridines results in the recovery

of a very high frequency of unstable variants, it has now been demonstrated
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thet these variants are produced, also with high frequencies, after the
similor treatment of diploid strains. Ls in the case of one of the
varisnts slready described (2) a number of these variants have been shown
to be of an apmeuploid nature.

Lfter treatment witi various acridines of a diploid strain marked
on all linkage groups, & large number of unstable variants were
recovered, These had the generzl properties of the aneuploids described
by Kafer (4), @nd a total of 30 independently isolated variants were
fully analysed by sector anel ysis, and clzssified as follows:-

Hyperhaploids, n + 13 Disomic linkage group IIT (llvariant), 8
vi (3) and VIT (L4);
n + 2: Disomic linka e groups IIT and VI (1 variant);
n + L4: Disomic linkage groups II, vV, VII and VIII
(1 variant).
Hyperdiploids, 2n + 1: Trisomic linkn ¢ groups I (7 varisnts), IV (1),
v (7) 2nd VIII (1).

All veriants in which the aneuploidy involved the szme linkage
group were of a similar morphological appearance and different from
those involving a different linkage group. The four hyperhaploids
involving linkage group V were slso very similar to the seven
hyperdiploids involving that same group, In all cases all markers
within o linkage group were recovered only in parentalcombinations.

TPreatment with p-fluoro-phenylalanine has also been shown to
produce similar unstable colonies, In a second diploid marked on
linkage groups I, IT and IV a hyperhaploid (n+ 1), disomic for group II

has been analysed,

References:—
(1) ©. Ball (1964). A.N,L. 5, 15 - 1k
(2) ©. Ball & J.h. Roper (1966). Genet, Res. 7, 207 - 221,
(3) J.H. Groft (1966). AN.L. Z, 7 - 8.
(1) B. Kifer (1961). Geneties 16, 1581 - 1609.

I. R, BARACHO

Perltheclum size “nd hybrldlznt on in jspergillus nidulans
= o L —__.-—n—n-—--i—-'——"”'“-’"-w

—c——————

Seven strains of 4, nidulans were Crosse -d in all possible
combinations (21 crosses) and from each Cross, 2 number of L4 to 18
perithecia were isolated, measured and analysed, giving a total number

of 246 perithecia analysed; of these perithecia, 106 were selfed, 105

were hybrid and 35 produced no viable ascospores.
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Grouping the perithecia in two classes, according to his size
(with wore than 184 pu and with less than 184 ¢ in diameter), statistical
analysis has revealed that the class with perithecia bigger than 184 u
contains a significant: amount of hybrid verithecia, and the class with
perithecia smaller than 184 u contains a significwnt amount of selfed
perithecia, The results have shown that, at least in some crosses,
the search for hybrid perithecia can be facilitated since there

is a correlation between size and hybrid or selfed state of perithecia,

I, PRASAD

e

e a wm m—

Variation in the nuclear ratio in a heterocaryon between two
auxotrophic mutants may be determined by the type of medium, Alteration
in the amount of supplementation in the medium upon which a balanced
heterocaryon grows, leads to the isolation of either parental component,
and this sort of somatic flexibility may be directly proportional to the
nuclear ratio in the heterocaryon, In the cytoplasm of a cell where
dissimilar nueclei complement each other and provide just sufficient
metebolic aetivities for it to grow on minimal medium, it is likely that
nuclei maintein their rates of division to form a balanced hetercaryon,
Changes in the supplementation of a medium by addition of srowth factors
above & certain limiting value may not alter the nuclear ratio appreciably,
These possibilities were studied by using a heterocaryon between hist
end hypox- mutants, that grows nicely on minimal medium, The hetercaryon
was inoculated in & modified Ryan tube having minimal medium supplemented
with growth factor &s set out below., .fter & period of 25 days
incubation at 22°C spores were removed from the tube 2t 3 mm intervals
from the point of inoculation and used to estimate the nuclear ratio
by & plating techanigque,

The minimal medium was supplemented with Histidine and Hypoxenthine
in ratios from 1:1 to 1:300, Provided that Hypoxanthine was > 0,001 mg/ml.
there was no significant variation of nuclear ratio between hist- and
hypox-nuclei, When the minimal medium was supplemented by 2 constant
limiting emount of Hypoxanthine (,001 mg/ml) with different levels of
Histidine, viz. 0,1, 0,2, 0.3 mg/ml, to give value of 100:1, 200:1,

300:1, then the nuclear ratio altered,

S.N. Histidine per ml, Hypoxanthine Hist- conidia Hypox- conidia
per ml, in % in %
1 o1l HES .01 mg. L2.8 ST
2 .2 Mg, .01 mg, L2 % 576
2 > mg, .01 mg, 51.6 48.3
L .1 mg .001 mg. 36.6 63.3
5 .2 mg, 001 mg 40,5 59,
6 3 mg. .001 mg, 50.8 49,1

This suggests that when the nuclear ratio is affected by a limiting
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factor such as the amount of growth factor supplementation, the control

may be exercised by the rgges of division of the component nuclei,

B, M. FAULKNER

Spontaneous aneuploidy in haploid strains of A, nidulans

- e .

Unstable variants have been shown to arise spontaneously in
o number of wild isolates of i, nidulans (Upshall, 1966). Similar

unstable variants have arisen spontaneously in two haploid strains

y; argl and Y pabat (derivatives of Glasgow strains), and among

the progenies of selfed and hybrid perithecis of the heterokaryon
synthesized from them, Of 10,,90 colonies obtained from hybrid ascospores
77 (0,734%) were unstable; having slow-growing central regions which
produced faster-growing sectors. Seve. of these unstable colonies

(41-A7) showed segregation of the Y/y and PiB41/pabal markers, In the
light of current data on the phenotypes of their segregant progeny, the

following minimal genotypes have been assigned to thems:

&4

oe

Y PABAT ; ARG 1
¥y pabail

A2 + Y/y PABA1/? ; argl
A3 : Y/y PaBAi/pabail ; ARGY

Ay ¢ Y pabatl ; ARG
v PLBAj

45 ¢ Y pabai ; ARGY
v PiaBai

A6 : Y pabal ; ARG
¥y pabai

47 ¢ X pabal ; argl
y PABLA

The conidial progeny of A3 contains between five and seven new
unstable classest all of which have a Y/y PABA1/? ; ARGM minimal
genotype., A4 and A5 are probably the same variant, They both produce
ascospores, They have both segregated a more compact, unstable class
which has a Y pabal minimal genotype, and which does not produce
ascospores,

Spontaneous hyperhaploidy appears to be the cause of these unstable
varients, The breakdown of A2, A4 and A5 to give new unstable classes
suggests either high polysomy of chromosome I alone, or peolysomy involving
chromosome I and some combination of chromosomes II - V, VII and VIIT,

Work on these unstable variants is being extended using haploid

strains with markers in all eight linkage groups.

Reference: Upshall, &, (1966). Nature 209, 1113 - 1115,
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JAMES A, HOUGHTON

Respiratory-deficient Mutants of Aspergillus nidulans

lModifications of techniques developed in yeast for the isclation
and cheracterisation of respiratory deficient (RD) mutants, have been
found to be applicable to A, nidulans,

Two RD mutants have been isolated following ultraviolet irradiation,
by their inability to grow on a minimel medium containing either sodium
acetate or lactate as sole carbon source, They also give negative Nadi
reactions,

A useful diagnostic test for RD mutants employs &n overlsy of

2, 3, 5 - triphenyltetrazolium chloride (TTC) as a colour indicator,

The overlay consists of 1,5% Bacto agar in 0,067M phosphate buffer

at pH 7.0, 0,1% with respect to the TTC. The agar is made up in 15 ml.
aliquots and autoclaved separately frou the TTC solution to prevent
reduction of the latter, The test agar is prepared by adding 5 ml, of
TTC solution to an agar aliquot at 4906,

Growth rate of the wild type is double that of the twu RD mutants
and with mixed platings the mutent colonies are overgrown by wild type.
This problem is partly overcome by the addition to the medium of sodium
desoxycholate, However, in the time required for the mutant colonies

to develop, the wild type colonies are so heavily conidiated as ©o
interfere with the test, This technigue is, therefore, not suitable
for selecting out RD colonies on a mixed plate following mutagenic
trectment,

Mutant spores are plated at a density of 100 - 200 colonies per
plate on minimal glucose medium containing 0.08% sodium desoxycholate,
Smell compact colonies with little conidiation are produced after 96
hours incubation at 3?00, Similar wild type colonies are produced after
only 42 hours incubation,

To obtain o direct comparison between RD and wild type colonies,
two similar sised semi-circles of medium, bearing wild type and mutant
colonies respeciively are brought to ether in a clean netri dish, The
20 ml, aliquot of TTC agar is gently poured over the plate and the plate
is then incubated at E?OC. After two hours the wild type colonies are

coloured red, whilst the RD colonies remain white,

Reference: Nagai. Yanagishime and Nagei (1961). Bact. Reviews Vol. 25
No, 4, 4O4 = 426,
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R. F. ROSENBERGER & M, KELSSEL
Synchrony of nuclear replication in individual hyphae
Clutterbuck & Roper (Geret. Res, Camb, 7, 185, 1966) have shown

thet when Asperzillus nidulans grows on glucose-nitrate ager mitosis in

individual hyphal tips is synchronised., Although it seems to be wicely
accepted thet nuclear replicotion in individual hyphae will always

be synchronous, there is in fact, little data on this point. Our
preliminary studies show thzt the nuclei in 2 single hypha replicate
synchronously at fast but not at slow growth rates,

.e have used conidiospores germinating in ligquid cultures to
determine the degree of synchrony, " e took samples during the outgrowth
of the germtubes, fixed and stained with acridine orange according to
the method of Clutterbuck and examined the germinating spnres under the
microscope, If all the nuclei in & spore replicate in exact synchrony
during germination only hyvhuze containing 2, 4, 8, 16 ..... nuclei will
be seen, If the synchrony is not exact, hyphae containing other numbers
of nuclei will appear and their frequency will be related to the degree
of synchrony, If T = average nuclear doubling time, T + d and T - d are
the longest and shortest nuclear division times respectively and n the
number of generations since germination, the time S for all the nuclei
in a hypha to divide = 2d (n-1), If germination is random, the
proportion of hyphae with 2, 4, 8 ... (Ne) nuclei to those with other
nunbers (N_) of nuclei will be N /N +ii_ = exp [(s]_nz) /T] - 1.

Our preliminary results sihow that during growth on glucose-nitrate
medium (doubling time 1,6 h) nuclear replication was closely synchronised
and 2d = 5% of the doubling time, .ith xylose as sole carban source
the doubling time was 9 h and 24 58% of the doubling time; with
histidine as sole nitrogen source doubling time = 7 h and 2d = 50% of the
doubling time, These findings resemble those of Lark (Bact, Rev, 30,

3, 1966) with E, coli cells containing two chromosomes

Ged 0 JANSEN

Some properties of the uvs, mutant of ispergillus nidulans
PR A s LR

UV-sensitive mutants of Aspergillus nidulans were isolated, one of

which was designated uvs, . One property of this mutant is that
germineting uvs, conidia are more sensitive to the inactivating action
of low UV doses thaun are germinating uvs” conidia, Representative
data are given in the figure end were obtained in the following way

Conidia of the strain p&bags uvs, bi1 were plated in a layer of



supplemented minimal medium, which was poured on top of 2 basal layer

of the same medium, The plates vere incubated at 5?00_ ifser 0, L, 5.9
snd 7 hours of pre-incubation sets of two plates were UV-irradiated

for 30 sec, at room temperature, ané at 120 cm from a Philips TUV 30
germicidal lamp. The irradiated plates were further incubated at

3?00 until colonies could be counted, Control plates were not irradiated.
Conidia of the strain pabaJB um; biﬂ were subjected to similar treatments,
The uvs, mutation is a UV-induced chromosomal mutation and is recessive

in diploids, It has no measurable influence on the freguency of
meiotic and mitotic spontaneous intragenic recombination, The uvs

1

locus lies on chromosome I, between the paba1 and y lecus; it gives

recombination freguencies of about 11% with the pa‘.aa,,i locus, and about

4% with the y locus.
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