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GENErICS SOCIE'rY OF AUSTRALIA 

15th General Meeting 

Abstract of Papers 

R.G. Beilharz: Gene action in bodyweight of' mice. 

Estimates of heritability in 9-weeks weight, calculated from 
parent-offspring regressions and responses to selection 
(when available) are presented for an unselected population 
of mice and several selected populations derived from it. 

In the unselected population heritability found from twice 
the regression coefficient of progeny on sires was about 
0.12. There was a substantial maternal effect as twice the 
regression coefficient of progeny on dams was about 0.59. 
There was no evidence for X or Y linkage of bodyweight. 

In the populations selected for bodyweight, and for social 
dominance value , the resemblance of sons and sires · increased 
very significantly. The population which responded most to 
selection for high bodyweight showed a particularly marked 
and increasing resemblance of sires and sons. It is suggest­
ed that selection has resulted in a situation where the Y 
chromosome is exerting a strong influence on bodyweight. 

A. Fleiss: Behavioural differences in three in bred strains of 
mice and their hybrids. 

Three inbred strains of mice (:Salb c, C3H, C57:Bl) and their 
hybrids, were studied for various behavioural traits, namely 
activity (the number of 4 inch squares crossed in 2 mins. in 
a box 16 inches square); defecation (the number of faecal 
boluses deposited in this arena in 2 mins.); urination ( the 
number of urinations in . this arena in 2 mine.); initial re­
action to shock (Mice are placed in the shock apparatus and 
allowed to explore it for one minute. A light is then 
switched on, followed 2 sees. later by a shock. The initial 
reaction is the time taken to jump (for first trial) across 
the central barrier to the "safe" side of the apparatus); 
conditioned avoidance learning (ten trials were given in the 
shock apparatus; four on day one, three trials one hour later, 
and three trials 24 hours later. The percentage of "no shock 
jumps" and average times for each jump were used as measures.) 

Differences between strains were found for most of these 
traits. Heterosis was found for initial reaction to shock, 
and conditioned avoidance learning, but not for activity, 
defecation and urination. 
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Correlated responses to selection for duration of 
copulation in Drosophila melanogaster. 

Duration of copulation in D. melanogaster has been shown to 
be heritable with a heritability of about 0.2, and has res­
ponded to selection in both directions, though the divergence 
obtained between the high and low selection lines is not 
great (about 10 minutes) which is reasonable in view of the 
rather low heritability. The response in the line selected 
for low duration is due to a reduction in the pre-sperm 
transmission period. An assay of the fecundity of the 
control and two selection lines showed, besides the reduced 
total egg production of the two selection lines below that 
of the control line, a significant amount of egg-wastage 
(virgin egg production) by the selection lines. Further 
experiments have yielded some idea about the genetic control 
of egg wastage. Other correlated responses to be discussed 
are mating speed and egg hatchability. 

W.A. Pattie: Cessation of response to selection for clean fleece 
weight in Merino sheep. 

Three flocks of Peppin Merinos (100 ewes each) have been 
maintained at the Trangie Agricultural Research Station 
since 1951. The flocks are closed; one is selected for 
high clean fleece weight (Fleece Plus), one for low clean 
fleece weight (Fleece Minus) and one is selected at random 
as a control (Random). Rams are replaced each year, five 
are used annually in the selection flocks and 25 are used 
in the random flock. 

The flocks were chosen from a base flock of 1700 ewes born 
between 1944 and 1950. Previous work with this flock gave 
the heritability of clean fleece weight, calculated by dam­
offspring regression as 0.47. 

Linear response to selection occurred in the Fleece Minus 
flock where the realised heritability of clean fleece weight 
was 0.44 in the first generation and 0.38 for the next three 
generations. In contrast, response in the Fleece Plus flock 
ceased after the first generation. In this case the realised 
heritabilities were 0.51 in the first generation and 0.10 for 
subsequent generations. In addition, heritabilities calculated 
by dam-offspring regre ,ssion of sheep born in the flocks after 
the first generation were 0.50 for the Fleece Minus flock, and 
0.04 for the Fleece Plus flock. 

These results indicate that additive genetic variation was 
exhausted shortly after selection began. :However, other work­
ers have shown that a strong negative genetic correlation 
exists between two of the most important components of fleece 
weight (fibre diameter and fibre density) and this may have 
contributed to the cessation of response. 

E.J. McGuirk: Response to selection for skin fold in Merino sheep. 

Since 1951 flocks of Merino sheep have been selected for high 
and low degree of skin fold at Trangie Agricultural Research 
~+.~+.~n~ - ~noQo ~ln~~Q ~~o ~oanon+.~~olv +.o....,,od! WnlnQ Pl,,a 
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Three flocks of Peppin Merinos (100 ewes each) have been 
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since 1951. The flocks are closed; one is selected for 
high clean fleece weight (Fleece Plus), one for low clean 
fleece weight (Fleece Minus) and one is selected at random 
as a control (Random). Rams are replaced each year, five 
are used annually in the selection flocks and 25 are used 
in the random flock. 

The flocks were chosen from a base flock of 1700 ewes born 
between 1944 and 1950. Previous work with this flock gave 
the heritability of clean fleece weight, calculated by dam­
offspring regression as 0.47. 

Linear response to selection occurred in the Fleece Minus 
flock where the realised heritability of clean fleece weight 
was 0.44 in the first generation and 0.38 for the next three 
generations. In contrast, response in the Fleece Plus flock 
ceased after the first generation. In this case the realised 
heritabilities were 0.51 in the first generation and 0.10 for 
subsequent generations. In addition, heritabilities calculated 
by dam-offsprin g regre ,ssion of sheep born in the flocks after 
the first generation were 0.50 for the Fleece Minus flock, and 
0.04 for the Fleece Plus flock. 

These results indicate that additive genetic variation was 
exhausted shortly after selection began. :However, other work­
ers have shovm that a strong negative genetic correlation 
exists between two of the most important components of fleece 
weight (fibre diameter and fibre density) and this may have 
contribut ed to the cessation of response. 

B.J. McGuirk: Response to selection for skin fold in Merino sheep. 

Since 1951 flocks of Merino sheep have been selected for high 
and low degree of skin fold at Trangie Agricultural Research 
Station. These flocks are respectively termed: Folds Plus 
and Folds Minus. Each flock consists of 100 ewes which are 
mated to 5 rams. Responseto selection is measured by deviation 
from a randomly selected control flock (Random). 
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Over the peri od 19 51-1961, selection differenti a ls were 
higher i n the Fold s Plus flock, due to the greater varia­
tion fo r s kin fold in this flock. Realised heritability 
of skin foldj estimated by regressing response on selec­
tion different ial , was 0.21 (standard deviation= 0.10) 
and 0.0 '7 (0.1 5 ) in the Folds Plus rams and ewes respectively, 
and 0.51 (0 .18 ) and 0.69 (0.23) for the Folds Minus rams and 
ewes. 

When the regr e ss ion was made to go through the origin, the 
corres p ondi ng figu res for th e .FoldsPlus rams and ewes were 
0.26 (0.02) and 0.39 (0.07), and for the Folds Minus 0.77 
(0.0 6 ) an d 0.75 (0.07). 

E.T.O. Lee: Some genes for methionine biosynthesis in 
Pseudomonas aeruginosa 

A series of methionine requiring mutants ha s been classified 
into eight gr oups by a transduction ana lysis. The response 
of these mutants to methionine and its precursors has also 
been used to group the mutants. ,Some of the genetic groups 
give hetero ge neous growth responses. The pathway for 
methionine bios yn thesis in P. aeruginosa appears similar to 
that in other mioroorganisms. 

E.J. Mee: A deta il 8d gen eti c anal ysis of the his l re gion of 
Pseudomon as aer uginosa. 

Five unl inked groups of gen es appear to co ntrol histidine 
biosynt hesis i n Pseudomonas aeruginosa. One of these groups 
of genes, Group I is cotransducible with a gene for 
methio nine biosynthesis. Double mutants were constructed 
which co nt ainef-.. a Group I histidine mutati on and the 
methionine mutation. 'l'hese were used in th.ree point 
crosses to order tw en ty-four His I mut an ts. The crosses 
were made usin g the transducing phage Fll6 and the resu l ts 
indicate that ne ga tive interference may be involved in the 
recombination mechan is m. A map order for these~ I 
mutants is proposed and the phenotype of the alleles is 
examin ed in rela t i on to the map order. 

--------
E.W. Holloway: DNA specificity in bacteria 

Different strains of the same bacterium each possess a DNA 
specifici ty which is reco gn ised as "non self" by other 
strains of the bacterium. When either phage or bacterial 
DNA enters a b acteri um of different specificity its bio­
lo gical ac tivit y is rapidly a_estroyed by nucleases 
(restriction). The only test for such differences in 
specificity in most bacteria is the biolo gical test of 
r estr ictio n . It appears th at the chemical factor s respon­
sibl e for DNA specificity are independe nt of the base 
sequence. 

The genetic control of the mechanism by which this spec­
ificity is i mposed on the bacterium and the process of 
reco gn ition and destruction is particularly complex in the 
bacte r ium Pseudomonas aeru inosa. Genetic control f actors 
so far ide nt ified include 1 a range of non-linked chrom­
osomal genes (2) a temperature sensi~ive ~resumably non 

-
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importa nc e of DNA specificity in relation to genetic 
recombination and other cellular phenomena will be 
discussed. 
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K.K. Jha: Genetic control of recombination between histidine-3 
alleles of Neurospora crassa. 

The dominant allele of recombination-4 ()ec-4+) reduces 
recombination ,between his-3 (link. gr. I alleles without 
affecting crossing over between flanking markers (Jha, 
Genetics 57:865, 1967). In its absence the frequency is 
greater by a factor of two or three but the distribution 
of flanking markers among prototrophs is not altered. 
The reo-4 locus appears to be linked to tryp-3 on linkage 
group II. Another factor, not linked to his-3 or rec-4, 
which further reduces allelic recombination at his-3 in 
the presence of rec-4+ can be recognised in the wild types 
Abbott A, Beadle a and Chilton a but not in the deriva­
tives of Emerson wild type. 

The second _ factor, tentatively designated as rec-6+, 
reduces frequency of prototrophs+by a factor of six in 
the presence or absence of rec-4. It appears that 
rec-6 does not affect recombination between tryp-3 
alleles, reinforcing the view that specific regulatory 
genes, for recombination, exist in this organism. 
Possibly both specific and general regulatory elements 
occur. 

D.M. Halsall and C.H. Doy: The nature of 3-deoxy-D-arabino­
heptulosonate 7-phosphate synthetase in extracts 
of Neurospora crasaa: Biochemical .genetics of 
allosteric isoenzymes. 

The DAHP synthetase of wild-typ~ Neurospora crassa con-
sists of three types of allosteric isoenzymes, those in­
hibit ed by t yrosine (DAHP synthetase (Tyr )) those inh i bited by 
phenylalanine (DAHP synthetase (Phe)) and those .·.inhi bi ted 
by tryptophan (DAHP synthetase (Trp)). It was predicted 
th a t mutations affecting a spe~ific type of isoenzyme 
would be selected by a technique based on inhibition of 
the remaini ng types by two of the three amino acids. 
This prediction was confirmed by the inhibition charact­
eristics of crude extracts and subsequent fractionation. 

A mutant defective in DARP synthetase (Tyr) was selected 
by non-growth in the presence of phenylalanine and trypto­
ph an but growth on Vogels minimal medium. The mutant 
locus mapped close to lys-5 on linkage gToup VI and was 
design ated arom-6. A second mutation was induced in this 
mutant and selected by failure to grow in the presence of 
tryptophan, but growth on minimal medium. The new mutation 
(arom-7) was located on linkage group I close · to his-3. 
A mutation defective for DARP synthetase (Trp), arom-8, 
was isolated independently and mapping is in progress. 

Agarose gel 'olecular sieving in the presence of PEP, but 
not added Co+, confirms that the mutants differ in the 
types of isoenzymes detected. The arom-6 mutant lacks 
DAHP synthetase (Tyr) isoenzymes, the arom-6 arom-7 double 
mutant lacks DAHP synthetase (Tyr) and{Phe) isoenzymes, 
but when these mutations are segregated arom~J lacks only 
DAHP synthetase (Phe). Arom-8 mutants lack DAHP synthetase 
(Trp) isoenzymes. Thus in gross terms, mutation at a spec­
ific gene aff ects a specific Y.ind of allosteric isoenzyme. 
However the pattern of remaining isoenzymes is disturbed 

--



The dominant allele of recombination-4 ()ec-4+) reduces 
r e combination ,between his-3 (link. gr. I alleles without 
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heptulosonate 7-phosphate synthetase in extracts 
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' allosteric isoenzymes. 

The DAHP synthetase of wild-type Neurospora crassa con-
sists of three types of allosteric isoenzymes, those in­
hibit ed by t yrosine (DAHP synthet ase (Tyr )) those inh i bited by 
phenylalanine (DAHP synthetase (Phe)) and those .-_inhi bi ted 
by tryptophan (DAHP synthetase (Trp)). It was predicted 
th at mutations affecting a specific type of isoenzyme 
would be selected by a technique based on inhibition of 
the rem aini ng types by two of the three amino acids. 
This prediction was confirmed by the inhibition charact­
eristics of crude extracts and subsequent fractionation. 

A mut ant defective in DAHP synthetase (Tyr) was selected 
by non-growth in the presence of phenylalanine and trypto­
ph an but growth on Vogels minimal medium. The mutant 
locus mapped close to lys-5 on linkage gToup VI and was 
·designated arom-6. A second mutation was induced in this 
mutant and selected by failure to grow in the presence of 
tryptophan, but growth on minimal medium. The new mutation 
(arom-7) was located on linkage group I close · to his-3. 
A mutation defective for DAHP synthetase (Trp), arom-8, 
was isolated independently and mapping is in progress. 

Agarose gel ~olecula: sieving in the presen~e of :EP, but 
not added Co+, confirms that the mutants differ in the 
types of isoenzymes detected. The arom-6 mutant lacks 
DAHP synthetas e (Tyr) isoenzymes, the arom-6 arom-7 double 
mutant lacks DAHP synthetase (Tyr) and(Phe) isoenzymes, 
but when these mutations are segregated arom~7 lacks only 
DAHP synthetase (Phe). Arom-8 mutants lack DAHP synthetase 
(Trp ) iso enz ymes. Thus in gross terms, mutation at a spec­
ific gene aff ects a specific kind of allosteric isoenzyme. 
However the pa tt ern of remaining isoenzymes is disturbed 
indicati ng t~e importance of physical interaction between 
the dif f er ent gene products (polypeptides). 

-The arom-6 mutation results in a requirement for 4-
aminoben zoate for maximal growth on medium containing 
phenyl a lanine, t yrosine and tryptophan so linking aromatic 
vitamin synthesis with DAHP synthetase (Tyr). . . ' 
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Mutants have bee n obtained with DAHP s ynthetase i n­
s er..sitive t o t he allosteric modifiers tr y:pto phan and 
t yr osi neo 

M. J. Hynes: 
------

Control of amidase s ynthesis in Asperg;:.llus 
nidulan s . 

A vride var iety of a'Tlides can be used by Asperi ~illµs 
a s ni t r ogen sources. An enz yme ass ay for a~id a se a ct­
ivity has been developed and used to determine t he con­
t r ol pattern of enzyme synthesis. Asper_g_illus gr own on 
acetamid.e as nitr ogen source has 5-6 times th e amidase 
activity (u sin g acetamide as substrate) of Asper g~ll-2:..~ 
gr own on urea or nit rate. Ammonia stron gl y rep ress es 
amid ase synthesis. Acrylarn ide is a subst rat e for the 
enz yme but is not an inducer of its SJ~ithe s is. Mutants 
ca pa ble of gr owin g on acr ylamide a s nitrogen source have 
been sele cted and th ese produce high con s t it u tive le vels 
of a:mida se . The s yn thesis of amid as e by constitutives 
(C mutant s ) is still repressible by ammonia. Diploids 
hete -:cozyg ou s f'or the C mutants pr oduc e co nstitutive but 
lower leve l s of the enz yme i.e. the C mutants are "s emi­
dominant ". The si gnificance of this is briefly discussed 
in re lation to other control s ystems in f un gi and bact eria. 

J M R d 1 d n T Sh ld • R se mut a t1· on of sc 1 to + 1· n • • en e an n.~. e on. ever 
D. melanogaster. 

A line of D. melan oga ster homozy gous for s c
1 was sele cted 

for const ancy of phenotype. The stoc k now has 2 bri s tles 
on the scutellum. The number · 2 is not qui te a s constant 
as t he numb er 4 in wild type stoc ks . The width of car. a1 -
i sati on is about 4. 2 oin fe males an d 3. 56"" in male s . In 
t his st ock , ca ll ed t he l ow vur i 2-nce s toc k , rev ersion t o 
wil d t ;y:pe has bec ome ve ry frequent. Outc :ross es su gges t 
t hat ·bot h the gene itself and the backgr ound are conce :rne d. 
The por:;si bi.l i ty that it is th e r egulator b ackg r ou nd. wh;i.ch 
is af f ect i ng the mut ation r a te is disc usse d.. 

G. W. Gri g_i~: Phle omycin ind1;1_eed chromosome brea kage and DNA brea kdovrn 
The copper cont ain i ng protein .phleo myci n is an antibio t ic and 
anti tumo:r· dr..1e;. It inhibits t he DNA pol ymer as e-m ed iated i ncor-
por ati on of m,.cle osi de t rip hosph a te s i nto DNA iri~vi t ro an d t he 
s yn thesis of mu, in vi v o. The con ce ntra tio ns of the drug neces -
s ar;y t o i nl1i bit the in vitr o re a ctio n ·by 50%, are seve ral or er s of 
magnitu de grea ter than tha t ne ce ssar J to i nh ibi t the i n viv o rea ctio n . 
The ad diti on of ph leo mycin to th e gro wt h med.ium of a culture of E .cql i J3 
or E. c oli 15 cell s res ulte d i n a brea kdown of DNA of th e cell populat ion 
to l ow mol ecular wei t;ht f r agments. The propor tio n of DNA d.egr·aded. varied 
wi tb. the ph le ornycin conce ntrat i on, l ~/ ml a rJd 2 ~/ ml i ndu ci ng 25'}b and 35% 
breakd. own respec ti vely within 1 hour. At co nce ntrat i ons of this or der 
of magnitude phl e omycin induce s a sub stantial frequency of chromosome 
·br ea ks in hi 6her or gan i sms . 
E. coli B h er - mutants , u na bl e to respon d to the pr es en ce of U.V. ­
ind:u.ced les io ns i n DNA b;y maki ng nic ks close t o the l esi on an d presum ­
abl;,r defec tive i n an end_onuclea s e , do not de g:racle thei r DNA when treated 
~~th 2~/ml of phleomycin. On the other hand mutant strains defective in 
a step of the ._repair part of the excision-repair process exhibited e::'.:­
cessi ve :DNA b1·eakdo w:n when trea ted with ph leom ycin. l~/ ml of th e dru g 
i nrlu.ced 90% breal down. This su gg ests 2.n i nt i mate rel at ion between in­
iti at io n of DNA -bre ak dovm by phleomycin an d t he excisi on- repair system 
of E. co l L 



M. J. Hynes: 
-------

Contr ol of amidase s yn th e si s in As~r-6:. 1.lus 
nidulans. 

A wide variety of ami des can be used by ~.speri gil lµs 
a s ni t r ogen s ources. An enz jllle ass ay for a.midase a ct­
ivit y has bee n dev e l oped and used to det ermin e t h e con­
t r ol pattern of enz yme syn thes is . Asper gi ll us gr ovm on 
acetamide as nit r ogen source has 5-6 times the a.midase 
activity (usi ng ac etamid e as substrate) of Aspergilk~ 
gr own on urea or nitrate. Ammonia s trong l y rep ress es 
amid ase s ;ynthesis. Acrylam ide is a subst rat e f or the 
enz :,rme but is not an inducer of its syn the s is. Mutants 
capable of gr owin g on acr yl amide as n it r ogen source hav e 
been sel ected and th e se pr oduce high con stit u tive le vels 
of amidase. The s ynthe sis of amid as e by co ns ti tu t ives 
(C mut an ts) is still repressible by ammonia. Dip loi ds 
heter ozyg ous f or the C mutant s pr oduc e co n stitut i ve but 
lower leve ls of the enzyme i.e. the C mut ants are "s emi­
dominan t". The si gn ificance of this i s briefly discussed 
in re lation to other control s ystems i n f un gi and. bacter ia. 

J.M. Rendel and E. L. Sheldon: Reverse mut a ti on of sc 1 to+ in 
De melano gast er. 

A line of D. melan oga ster homozyg ous for s c 1 :was sele cted 
for cons ta ncy of phenotype. The sto ck n ow has 2 bri s t les 
on the scutellum. The number 2 is n ot q_ui te as c onstant 
as t he number 4 in wild type s t oc ks . The width of can al ­
i sa t i on is ab out 4 . 2 cin fe mal es and 3. 5€ in males. In 
t h:i.s s t ock ? ca l le d t he l ow vur i e.n ce s toc k , reversi on t o 
wild t ;yJ)e has bec ome v ery freq_uent. Ou-tcr·oss es suggest 
t hat bo t h the gene itself and the backgr ound are concern ed. 
The poss io il it y that it is th e regQlat or bac kg rou nd wh~ch 
is aff 'e cti ng the mutat ion r a te i s discu ssed... 

G. W. Gri q;~~: Phle omycin i ndu .ced chromosome brea kage and DNA brea }:down 
The coppeT c onta i ni ng protein phl.eomyci n i s an antibioti c and 
anti tun!OI' dr:1.c;. It i nhi bits the DNA pol;ymer ase - mediated i ncor-
por ati on of 111..tcleosi de tr ip hosph ates i n to DI A in vi t ro and the 
s ynthesi s of DNA in vi vo. The conce ntra tio ns of th e dr u g ne ces-
s ar;y t o i nl1i bit the in vitr o re act i on by 50%, are severa l or ders of 
magn.:.tu J.e grea te r th an th a t necessar J to i nh ibi t the i n viv o rea ctio n . 
The ei.dd i t i on of ph le om;ycin to th e gr owt h mediur a of a culture of E .c oli B 
or E . c ol i,_ 15 ce lls re sult ed i n a breakd own of DNA of the ce ll populat mn 
to l ow molecular wei [;'ht fr ag,ments . The propor tio n of DNA degrade d. vari ed 
wi t.h the ph l eornycin co nc entrat i on , 1 ~/ ml and. 2 ~/ml i nducinc; 257-b and 357{ 
brea kd_m·,r, respectively within 1 hour. At concentra tio ns of t h is order 
of magni tud e :phle omycin i nduces a substantial f r equency of ch r omosome 
'br ea ks in hi 0her or gan isms . · 
E. coli B h er _- mutants , un able to r espon d to the presence of U.V . ­
ind.uced le s io ns i n DNA b;y maki ng nic ks c:l ose to t he l es io n an d presum ­
at,l;jr defeet i ve i n an end onuclea s e , do not degracl e thei r DNA when tr ea t ed 
with 2~/ml of phleomycin. On the other hand mutant strains defective in 
a ste:p of the '-repair part of the excision-repair process exhibited e~:­
cessi ve DNA bre akdo ·\o.rn when trea ted w:i th phle omycin. l ~/ ml of th e dru g 
i n"t w ed 90% breakd ov.rn. This sugg est s an i nt i mat e r e l at ion betwee n in­
iti a t io n of Dl'TA -bre akd ovm by :phleom y cin an d t he excis io n- repair S;'{St em 
of E. coli o 

The observed inh ibiti on of DNA s ynthesis in viv a by l ow concentr ati ons 
(< lo "g/ml) of ph leo myci n is exp li cable by the i nduction of br eaks in t he 
repli cating DNA mol ecule which thereb y prevents unwi nding of t he cir ­
cul ar molecul e, rather than by a direct interf ere nc e with the DNA 
p ol ymerase reacti on. The possible s i gnif ica nce of t he s e obs ervations 
on DNA br-eak down i n exp laining chromoso me brea kage will be di s cus s ed 
briefl y . 

-
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J.M. Rendel: Sele ction in human populations with particular 
r e fe r ence to twinning. 

The rate at whi ch the frequency of a deleterious gene 
will chan ge when selection against it is reduced to zero, 
is ver y 1ow; it is of the ord er of the mutation rate. 
Thus r e laxation of selection pressure can have no import­
ant effects since the origin of Homo sapiens. Important 
changes can only have resulted from selection acting in 
favour of a condition once rare or against 
a condition once common. Litter 
size in man is possibly such a character. If the popula­
tion was in equilibrium with its litter size two hundred 
years ago it is pos s ibly out of equilibrium now; and since 
one might expecc t he sur viv a l r a te of li t t ers of more than 
one to have been mor e affect ed by improvements in hygiene 
than litters of one, litter size may be on the increase. 
As age of mot her is declining and - litter size depends on 
ag e of mot h er , lit t er size has been expressed at a standard 
age dist r i bu t io n . In Finland where records go back to 1875, 
it can be shovm that litter size has increased since 1895. 
A compariso n of mothers of different ages suggests that in 
1875 somethi ng occurred which ren dered all mothers after 
th a t dat e more and more likely to have twins . Danish 
fi gu r es ho wever , do not support the sug gestion in the 
Fi nnish dataa I n Denmark ther e was a rise from 1900 to 
1935 fo l lowe d by a f a ll which was halted in about 1965. 
The ra t e s of i ncr ease are of the right order of magnitude. 

E .J. Holli ngd a le: Concu rre n t irradiation and selection for 
ab domi nal bristle number in Drosophila 

.,, JA melanogaster 

,)L A s et of ei ght lines selec t ed for incre a sed one segment 

1 .,.,,A ~ I ( ·0 ao domina l bristle numbe r was d.eri ve d fr om eac h of two ba s e 
.__.,,1-, -(, ~- \ populatio n s: ( i ) a hi ghly inbred line and (ii) the Canberra 
i~ tA , C/ wil d- type out bred stra i n . The select ed adults of five lines 

I o · f1-µ.-,--- i n ea ch s et were exp ose d to l OOOr X-r ay s e a ch gener at ion. 
/.,t, -I- The other lines i n each set wer e s e lected but n ot irr adiated . 

(! f e,,, ~ I n each li ne 100 pa i r s of pare n ts wer e s elected at 50% 
~ i nt ensity . f h ~I-,.,..­

. " ~d After 20 generati ons of selec t ion from the inbred str ai n , Jr1 StiiV_ 
the mean in the i rra di a ted li nes wa s about one bristle r J 
hi gher th an in th e unirr a diated lines, which stayed at the "7ujJ -~) 
i ni t i al l evel . The smal l respo nse of the irradiated lines r; ,,..11..,.,.. 
s hows t h at at l east in an inbred bac kg round some induced (~ 
variati on ca n be uti lised by mil d selection. In the Canberra {11~ 
li ne s th e sele ct io n re gime was chan ged to 20 pairs selected ~ 
at 20% in t ens ity a t gener a tion 24 and radiation ceased at -------
genera tio n 30 . Re sponse patterns were complicated by the 
occur rence of ge nes with large effects on bristle number 
an d , ov er th e 65 gener a tions of continuous selection, extra 
resp on se i n the irrad i a ted li ne s which could p ossibl y be due 
t o their ra dia t i on hist or i es was sma ll. 

c.P. McPhee : 

---------
An ex per iment a l investi ga ti on i nto the role of 
l inkage i n s e lection l i mits. 

Sel e c t ion was carried out · for sterno-pl eural bristle number 
of Dros ophila melanogast er under tw o frequencies of cross­
i ng over on chromosomes II and III. Under -·the one , cross-·-- ............... _ ----~---.::J ________ ,, ____ .....J ---..J~- -L _ __,_ , _ __ ,:!_J_ -- - - - -- ---



wi ~ chan ge w en se ection against it is reduced to zero, 
is ver y low; it is of the order of the mutation r ate . 
Thus r e l axati on of selection pressure can have no import­
ant effec t s si nce the origi n of Homo s apiens . Import an t 
cha ng es can only have resulted from s e lection acting in 
f av our of a condition onc e rare or against 
a condition once common. Litter 
si ze i n man is pos sibl y such a character. I f the popula­
t ion was i n equi librium with its litter size two hundred 
year s ago it is pos s ibl y out of equilibr i um now; and since 
one mi ght expect th e surv iv al r a te of litte rs of more than 
one t o hav e been more affec ted by improvements in hygiene 
t han litters of on e , litter size may be on the increase. 
As age of mother is declining and - litt er size depends on 
age of mother , li t te r size ha s been expressed at a stand ard 
a ge distri but io n . In Fi n la nd where r ecords go back to 1875, 
it can be sh own that litter size has i ncre as ed since 1895. 
A compar i s on of mothers of different ages suggests that in 
1875 so methin g oc curred which r end er ed all mothers after 
th a t dat e more and more likely to have twins. Danish 
f i gures h owever , do not support t he sug gestion in the 
Finni sh dat a . In Denmark there was a r ise from 1900 to 
1935 fo l l owed by a f a ll which was ha lt ed in about 1965. 
The rates of i ncrease ar e of the right or de r of magnitude. 

:B. J . Hollingd a le: Concurren t irr adiati on and selection for 
abd omina l bristle number in Dr osophila 
melan og aste r 

A s et of ei ght lines selecte d for incre a sed one segment 
aodominal brist le number was der ive d from e ac h of tw o b as e 
p opul a tions: (i) a hi gh ly inbred line and ( ii} the Canberra 
wild-typ e outbred stra in. The selected adul t s of five lines 
i n e ac h set were expo sed to lOOOr X-r ay s each generati on. 
The other lines i n each set wer e selected but n ot ir r adi ated. 
I n each li ne 100 pa irs of parents were s elec te d a t 50% 
i ntensity . f --.,,._,,., Jfo t ,.,.--

. }v ~t} 
After 20 generat ions of selection from the inbred str ain , /r1 st#'_ 
the mean in t he il 0 rad i a te d lines was about one bristle r J 
higher th an in the unirr ad iated lines, which st aye d at the ;,_.,i -~ 1 
i niti al le ve l. The small resp ons e of the i rradiated lines r; ,,,.,11.,,,.,. 
shows that at le a st in an in-bred bac kg round some induce d. l~ 
variat i on c an be uti lis e d by mild sele ction. In the Canb erra fll~ 
l in e s t he sele ct~on re gime was chan ged to 20 pairs selected ~ 
at 20% in t ens it y at gener a tion 24 and. r ad i ati on cease d at ~ 
ge ner a ti on 30. Resp onse patterns were compl icated by the 
occ ur rence of ge nes with l arge effects on bristle number 
an d , ove r the 65 gene rations of continuous selection, extra 
res p on se i n th e irra diated lines which could p ossibly be due 
t o t hei r r ad ia t io n hist ori e s was sma ll. 

C. P. McPhe e : An experiment a l in vest i gat ion i nt o the role of 
linkage i n select io n lim its. 

Selec t ion was carried out · for sterno-pleural bristle number 
of Dr os ophila melanogast er under t wo f req ue ncies of cross­
in g over on chr omosomes II and III. Under - t he one, cross­
ing over occur red normal ly and under the other it was sup- ­
pres sed durin g select ion by balancing j_n femal e parents, 

· wild ch r omoso mes II and III with i nversion chromoso mes 
SdJi.. and M~. Results fr om three series of lines are reported, 
one s elected f or high and two f or lo.-T br istl e number. 
Ea ch s er i es compri s ed f ive lines with cr ossi ng over sup­
press ed and five with crossing over occ urr in g freely. 
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Ratios of selection advances under "free'' to those 
under "suppressed" recombination were 1.5 for high 
bristle number and 1.1 and 1.7 for the two series of 
low lineso Responses in individual chromosomes were 
followed throughout the ~election periodo Chromosomes 
I and IV contributed almost negligibly to total response, 
most deriving in about equal amounts from chromosomes II 
and III o In some lines changes in bristle effect due to 
rare recombination were observed in~ but not in M' 
chromosomes., 

There was no evidence for a greater reduction in fitness 
of the "suppressed" than the "free recombination''lines. 

----- --
J.W. Ja.mes: Optimum size of progeny testing programmes 

The rate of genetic gain in animal breeding programmes 
is known to be affected by the scale of operations, 
greater progress being possible in large than in small 
operationso However, the cost of large programmes is 
also greater, and the increased cost must be balanced 
against the increased genetic gain in deciding on the 
most suitable scale of operations. 

For example, in a proge~y testing scheme aimed at the 
selection of a fixed n.umber of dairy bulls, the genetic 
response would be increased by raising the number of bulls 
under test, and also by raising the number of daughters 
tested per bull. But both measures would increase the 
cost of the selection programme. The increase in rate 
of genetic improvement · resulting from these measures 
can be calculated, as can the increased costs if relevant 
economic information is availableo It is then possible 
to work out the profitability of different scales of 
operation, and thus choose a testing system of optimum 
sizeo 

E.M. Craddock: Chromosome races in Didymuria. 

A number of chromosome races have been found in a native 
stick insect Did..pnuria violescens (Leach), which is 
distributed throughout Eucalypt forests of the coast and 
highlands of south-eastern Australia. These races ex­
hibit an extremely wide variation in chromosome number 
and a variety of sex-determining mechanisms. They are 
not morphologically distinct; taxonomically they are 
considered to be a single species. Hybridisation between 
races may occur to some extent. It is suggested that this 
mosaic pattern of chromosomal variation may conform to a 
stasipatric model of speciation. 

E.F. Pyne: Cyt ology of a marine Serpulid worm, Galeolaria 
caespitosa Lamarck 

Marine invertebrates, long ignored by cytologists, provide 
opportuni t ies for the stuccy- o~ female gametogenesis whic~ 
are not usually available in other animal groups. 
Galeolaria caespitosa, belonging to the Family Serpulidae, 
is a marine Polychaete worm which occurs in large numbers 
on the eastern coast of Australia. 

--



ow ines o - esponses -1.n in vi ua c romosomes were 
followed throughout the ~election period. Chromosomes 
I and IV contributed almost negligibly to total response, 
most deriving in about equal amounts from chromosomes II 
and III o In some l i nes changes in bristle effect due to 
rare recombination were observed in 9Jl.. but not in MEi 
chromosomes., 

There was no evidence for a greater reduction in fitness 
of the "suppressed" than the tlfree recombination 1'lines. 

J.W. James: OptiIIlUlll size of progeny testing programmes 

The rate of genetic gain in animal breeding programmes 
is known to be affected by the scale of operations, 
greater progress being possible in large than in small 
operations. However, the cost of large programmes is 
also greater, and the increased cost must be balanced 
against the increased genetic gain in deciding on the 
most suitable scale of operations. 

For example, in a proge~y testing scheme aimed at the 
selection of a fixed :runnber of dairy bulls, the genetic 
response would be increased by raising the number of bu-lls 
under test, and also by raising the number of daughters 
tested per bull. But both measures would increase the 
cost of the selection programme. The increase in rate 
of genetic improvement resulting from these measures 
can be calculated, as can the increased costs if relevant 
economic information is availableo It is then possible 
to work ou t t h e profit abi lity of different scales of 
operation, and thus choose a testing system of optimum 
sizeo 

E.M. Craddock: Chromosome races in Did..ymuria. 

A number of chromosome races have been found in a native 
stick insect Didymuria violescens (Leach), which is 
distributed throughout Eucalypt forests of the coast and 
highlands of south-eastern Australia. These races ex­
hibit an extremely wide variation in chromosome number 
and a variety of sex-determining mechanisms. They are 
not morphologically distinct; taxonomically they are 
considered to be a single species. Hybridisation between 
races may occur to some extent. It is suggested that this 
mosaic pattern of chromosomal variation may conform to a 
etasipatric model of speciation. 

E.F. Pyne: 

--- ·----
Cyt ology of a marine Serpulid worm, Galeolaria 
caespitosa Lamarck 

Marine invertabrates, long ignored by cytologists, provide 
opportunities for the stucy 0£ female gametogenesis whic~ 
are not usually available in other animal gToups. 
Galeolaria caespitosa, belonging to the Family Serpulidae, 
is a marine Polychaete worm which occurs in large numbers 
on the eastern coast of Australiae 

The 
are 
sea 
are 

eggs, which are shed spontaneously when the animals 
removed f r om their calcareous tubes and placed in 
water, contain ' only a small amount of yolk and hence 
very favourable material for cytological investigation. 
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The result s of s tud i es on oocyte differen ti a ti on, ac t ­
ivation of t he oocyte, completion of meiosi s , syn gamy 
and mitosi s in the dev eloping zyg ote , will be pr esented. 

The diploid compl.ament is 22, most of the chr omosomes 
b ein g sub - meta @entric ; the kary otype of the organ i sm will 
be disc u ssed. 

C.J ·. Driscoll: Pre-meiotic association of chromosomes o-f 
hexaploid wheat, 

Althou gh l arge ly autopolyploid, common wheat forms onl y 
bivalents at meiosis. This regulation of pairing is 
principa l l y due to a gene(s) on the long arm of chromosome 
5B. In the absence of this gene homoeologous chromosomes 
undergo pairing which results in multivalent formation. 
Feldman (1 96 6) observed that excess dosages of 5BL resulted 
in marked asynapsis, homoeologous pairing and inttrlockin~ 
of bivalen ts. From this he concluded that the 5B gene(sJ 
operated.a t the time of pre-meiotic association of chromosomes 
rathe r than at synapsis. Colchicine applied prior to meiosis 
a lso produces asynaps is, homoeologou s pa i rin g an d interlock ­
ing , (Driscoll, Darvey and Barber, 1967). Thus its ef fe ct 
is similar to t hat of excess dosa ge of 5BL. When co l chicine 
was appli ed before the last pre-meiotic mitosis the result­
ing dodecaploid (12x) cells exhibited mainl y bivalents with 
li t tle asynapsis or multivalent formatio n . The bivalents in 
these cells are t hought to involve previous sister chroma t ids 
that wer e pre-meiotically associated bec ause of failure of 
anaphase movement, that is,they may be referred to as C­
aut obiv al ents . Thus colchicine supresses pre-meiotic 
asso ciation bu t has no effect on synapsis, crossing over 
or chiasma formation. Pre-meiotic associat i on may simp ly 
be one examp le of somatic association. Chromosomes may 
norma ll y go through an 11assoc iati on - .disassociation cycl e" 
be comin g disassoci ate d with each successive mitosis. 

W.D. Jackson: Diffe rential frequencies of carriers of a super­
numera r y chromosome in the sexes of the shorthorned 
grassh opper Phaulacridium vittatum 

Samples of males reveal the presence of a la rge, mitotically 
stable supernumerary chromosome in five populations examined . 
A stable frequency (11.22 ± 0.3%) of male carr ie rs has been 
obs er ved over nine years in one population. Two males of the 
const itu tion 22 + X + 2B have been found in 1000 males exami ned . 
The B chr omosome follows closely the behaviour of the X nhromo­
some in sperma togonial mitosis an d meiosis and oft en appea rs to 
form a t erminalised chiasma with the X in diplot ene • these two 
chr omosomes move preferentially (70 %) to oppo s i te 
poles producing a differential transmission of the super- . 
numer ary to the two sexes. On the basis of this se greg at i on 
and assumin g ran dom mating, the gameti matrix yi elds sim u ltan­
e ous equati ons i n four unknowns, the solut i ons of whi ch give 
esti mate s of the f r equency of carriers in the two sexes. The 

xpected frequency of single carrier fem ales i s 7.05%; examina­
tio n of mit os is in the ovarian walls of a sample of 100 f emales 
tre ated with colch ic ine showed 5 carriers pres ent. 

R . C. Moore : Compari son of the rate of DNA synthesis th r ough out the 
S-period between diploid and aneuploid cell population s 

-



Thf> dip l o::.d compl ament is 22, mos t of t he chrom osomes 
~ei ng sub -meta cent ric ; the karyo type of t he or ganism will 
be dis cussed. 

C~J ·o Driscoll: Pre-meiotic association of chromosomes of 
hexaploid wheat, 

Al th ough lar gely autopolYJ>loid, common wheat forms onl y 
bivalents at meiosis. This regulation of pairing i s 
principally due to a gen e (s ) on the lon g arm of chromos ome 
5B. In the absence of this gene homoeologous chromosomes 
undergo pairing which results in multivalent formation. 
Feldman (1966) observed that exce ss dosages of 5BL resulted 
in mar ked asynapsis, homoeologous pairing and inttrlockin~ 
of bivale nts. From this he concluded that t he 5B gene(sJ 
operated.at the time of pre-meiotic associa ti on of chromosomes 
rath er t han at synapsis . Colchicine applied prior t o meiosis 
also produce£ asynaps is, homoeologo us pa i rin g an d interlock ­
ing ., (Driscoll, Darvey and Barber, 1967). Thus its ef fect 
is similar to t hat of excess dosa ge of 5BL. When co l chicin e 
was applied bef ore the last pre-meiotic mitosis the result­
ing dodecaploid (12x) cells exhibited mainly bivalents with 
li tt le asynap sis or multivalent formation. The bivalents in 
th ese cells are t hou ght to involve previous s iste r chr omatids 
t hat were pre-me io t ically associated bec aus e of fa ilu re of 
anaphase movement, that is,they may be referre d t o as C­
autobiva l ents . Thus colchicine supresses pre-meiotic 
a ssociation but has no effect on syn apsis, crossing over 
or chiasma formation. Pre-meiotic association may simp ly 
be one example of somatic association. Chromosomes may 
normally go t hr ough an 11a s so ciation - disassoci ation cycl e" 
becoming disas s oci at ed with each successive mitosis. 

W.Do Jackson : D~ffer ential frequencies of carriers of a super­
numera ry chr omosome in the sexes of the shorthorned 
grassh opper Phaulacridium vittatum 

Samples of males reveal the presence of a larg e, mitotically 
stable supernumerary chromosome in five populations examined . 
A stabl e frequency (11.22 ± 0.3%) of male carrie rs has been 
obs erved over ni ne years in one population. Two males of the 
constituti on 22 + X + 2B have been found in 1000 male s examined . 
The B chr omosome follows closel y the behaviour of the X chromo­
some in spe matogonial mitosis and meiosis and oft en appe ar s to 
form a t erminalised chiasma with the X in diplotene; these two 
chr omos omes move prefe rentially (70%) to opposite 
poles producing a differential transmission of the super-
numerary to the two sexes. On the basis of this segregation 
and assuming rand om mating, the ·gametic matrix Ji elds simul t an­
e ous equati ons in f our unknown s , the solut ions of which give 
estimate s of the fr13quency of carriers in the two sexes. The 

xpec ted frequency of sin gl e carrier females i s 7.0 5%; examina­
tio n of mi tos is in the ovarian walls of a sample of 100 fe males 
tre ated with colchici ne showed 5 carr iers present. 

R.C. Moore : Compar ison of the rate of DNA synthesis throughout the 
S-peri od between diploid and ane up loid cell popu lati ons 
in vi troo 

When fib roblasti c cells from the black-ta iled wall aby are grown 
in cult ur e t hy remain predominantly diploid and multip l y rapidl y 
f or 40-5 0 genera t i ons, after whic h degenerat.i.o n occurs . On one 
occa sion in our l aboratory a cell line emer ge d during the deg en­
erat i ve phase. Thi s line , JU56, has cont inued to divide f or 
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about three years with a generation time of about 
17 hours. 

Like almost all permanent cell li:res,JU56 consists of 
aneuploid cells. The kinetics of D~A synthesis in JU56 
cells have been compared with those for rapidly dividing 
diploid cells. At the time of measurement the majority 
of the JU56 cells had 18% more DNA at mitosis than the 
normal cells, and it was intended to determine whether or 
not the extra DNA was synthesised during a specifio 
fraction of the S-period. 

In the course of these experiments it was found that the 
kinetics of DNA synthesis in the diploid population al­
tered progressively before any degenerative changes were 
observed. A prolongation of the S-period was found to 

Y,-- .-\;--occur, principally at the beginning of the S-phase. The 
nature and significance of the change, and the relation­
ship between the DNA synthetic curves for diploid and 
aneuploid cells will be discussed. 

J. Langridge: 
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J .F. Kinnea r : Develor iment al :patterns in Calliphora: Larval 
haemoly m:ph :proteins. 

Durin g t he thir d la r val instar of the brovm blow.fly, 
Callip hor a s t yg ia, plasma levels of protein, lipid and 
solubl e carboh yd...~ate show discontinuities at days 6 and 
10 of deve lo pment. These changes may be presumed to re-
flect cha ng i ng tissue :patterns of gene activity, _particul­
arly i n the f a t bo dy , near the beginning and end of the in­
star. The major period of plasma protein synthesis, from 
day 3 to da y 6 of development, ends abruptly at a time when 
no chan ge in h ormone titre has been detected. Plasma protein 
le vels the n d.ec r ease slowly to day 10, when a marked acceler­
ation in t hi s dec line occurs. The second discontinuity, at 
day 10, ap pa r 9ntJ.y prec e des a ma jor rise in moulting hormone 
level by a-bout 24 hr. The :plasma proteins remain qualitative­
ly r a ther u niform ; throughout third instar, but marked changes 
in composit i on become apparent at puparium formation. ·These 
observ a tio ns , and ev:i_dence of the time of synthesis of the 
indivi dua l p l a sma :pr ot e i ns, are discussed in relation to the 
re gu lation of developmental processes. 

M.D. Martin: Devel opmental patterns in Calliphora: Protein 
synt hesis i n larval tissues. 

The pat t ern of incor poration of radioactive amino-acids into 
:proteins of fa t bod y , bod y wall, salivar y gland and haemo­
lymph du ri ng t hi rd instar has been investi gated in the brown 
blowfly, Calli phor a sty gia. The results are discussed in 
relation to t he contrasting nature and fate of fat body, 
salivar y gland_ and body wall cells. As the major site of 
synthesis of larval plasma protein, the larval fat body is 
apparentl y t h e primar y source of most of the :proteins util­
i .s e d at metam.orphosis f or gr owth and di f fere n tiation _ of 
adult t issu e s. Di f ferences in the apparent rate of protein 
synth esis in ant erior and posterior lobes of the fat body may 
apparentl y be attributed to differences in cell size and do 
not, in Cal l iphora, appear to indicate a functional differ­
enti at ion of t hi s organ. In contradiction to the situation 
in cert a in oth er Diptera, the salivar y gland proteins of 
Callinhor a a r e at least lar gely synthesised in the glands 
rath er t han being s e questered from the haemolymph. 

N.W. Dunn and :S~W. Holloway: Relationship between host-controlled 
modif ic at i on (HCM) and P-fluoro phenylalanine (FPA) 
r esist an ce i n Pseudomonas aerug i nos a . 

One method tha t can be used in attempting to understand the 
mechanism of HCM involves a genetil.l approach. An approach 
of this tne whi c~·-has proven successful is to select for 
other mut ati ons 'which show :pleiotro:pic responses affecting 
this pheno menon . 

We ha ve sh own t hat over 80% of FPA-resistant mutants in 
P~ a er u.gi nosa. have altered HCM properties. About 20% of 
these persist un altered after growth through forty genera­
tions, whe re as the remainder revert to normal. Selection for 
these muta ti ons has permitted the collection of a large var­
iety of mutan t s with altered restriction :patterns. The 
relationship between FPA-resistance and HCM appears to be 
rather specific as a number of other cellular functions were 
unchan ged i n the FPA-resistant mutants. These functions 



solubl e car bohy~Tate show discontinuities at days 6 and 
10 of de ve lo;,mento The s e changes may be presumed to re-
fl ect cha ngin g tissue patte rns of gene activity, particul­
arly in the f at bo dy , near the beginnin g and end of the in­
star. The maj or peri od of plasma protein synthesis, from 
day 3 to d..ay 6 of dev elopment, ends abruptly at a time when 
no chan ge in horm on e titre has been detected. Plasma protein 
le vels then d.ec rease slowly to day 10, when a marked acceler­
ation in t hi s de c line oc cu rs. The second discontinuity, at 
day 10 , ap1mr en t J.y preced es a maj or rise in moulting hormone 
level by a·bout 24 hr. The plasma proteins remain qualitative­
ly rather i;.niform ; throughout third, instar, but marked changes 
in composit i on become apparent at puparium formation. These 
ob servations, and evidence of the time of synthesis of the 
indivi du al plasma pr ot ein s, are discussed in relation to the 
regulation of developmental processes. 

M.D. Martin: Devel opmental patt erns in Calliphora: Protein 
synthesis in larval tissues. 

The pattern of incorpo ration of radioactive amino-acids into 
proteins of f a t body, bod y wall, salivar y gla nd and haemo­
l ymph during third instar has been investigated in the brown 
blowi'ly, Cal liph ora st ygi a. The results are discussed in 
relation to the contrasting nature and fate of fat body, 
salivar y gland. and body wall cells. As the major site of 
synthesis of larva l plasma protein, the larval fat body is 
apparentl y the primary source of most of the proteins util­
is e d at .met amorphosis for gr owth an d different i at ion _ of 
adul t tissu s s o Dif ferences in the apparent rate of protein 
synth esis in anterior and posterior lobes of the fat body may 
appare ntl y be attributed to differences in cell size and do 
not, in Calliph ora , appear to indicate a functional differ­
enti ati on of this or gan. In contradiction to the situation 
in certain othe r Diptera, the salivar y glan d proteins of 
Calli uhor a ar e at least lar gely synthesis ed in the gla nds 
rather t han bein g sequestered from the haemolymph. 

N.W. Dunn and :SoW. Holloway: Relatio nship between host-controlled , 
modifi cation (HCM) and P-fluoro phenylalanine (FPA) 
resistance i n Pseudomonas aeruginosa. 

One method that can be used in attempting to understand the 
mechanism of HCM involves a genetio. approach. An approach 
of this type whic~ --has proven successful is to select for 
other mutations 'which show pleiotropic responses affecting 
this phenomenono 

We have sh own t ha t ove r 80% of FPA-resistant mutants in 
Po aeru. gi.nos a have altered. HCM properties. About 20% of · 
these pe:r-sist unalt er ed after growth through forty genera­
tions, wher eas the remainder revert to normal. Selection for 
these mutations has permitted the collection of a large var­
iety of mutants with altered restriction patterns. The 
relatio nship between FPA-resistance and HCM appears to be 
rather sp ec i fic as a number of other cellular functions were 
u nchan ged in the FPA-resistant mutants. These functions 
includ e :- (i) streptomycin resistance, (ii) lysogeny, 
(iii) host-cell :reactivation:1 (iv) recombination and (v) 
radi ati on sensitivity. 

The resu l ts th u s indicate that there is a common site or 
mechanism relatin g both HCM and FPA-resistance in these 
organism s. The mutants isolated in this way are being used 
to try to determine the nature· of this common site. 



J .A. Pateman : 
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The gene tjc re gul at io n of nit rat e r eductio n 
in Aspergil l u s 

.'rhe en zyme s nitrate r educt a.s e, nitrit e r educ t a s e an d 
h;ydr ox.1 lai nJ_ne reductase are i ndu ced b y nitrat e or nit r i te 
and repressed ·by ammoni um in wild ty pe Asper gillus. 
Mut ant Et ra ins have been made whicb sho w constitutiv e 
syn t he si s of these en zymes duri ng growt h i n t he ab s ence 
of in duc er . 

One of the constit utive mutants nirCl is a mutatio n i n 
a r egul at or y ge ne nir which is loosel y l i nked to the 
s tructura l gene s f or nit r ate redu ct a s e an d ni trite 
red~ct a s e . The enz yme le vels in the heteroz ygous diplo i d 
nir 1/ ni r+ sh ow t ha t ni rCl is se mi-domi nan t wi t h respect 
t o t he induct ion of nitr ate re duct a se and recessive wi t h 
r e spe c t t o nitrite red uct ase . 

Mu tati ons are als o lmown which map in t he ni r gene an d 
re sult in the f a ilu:r-e t o pr oduce ei t h er nitr a te re du ct as e 
or nit r i te r educ t a se . These n ir- mut a t i ons are rece s si ve. 
To ac c oun t f or the ch aracte r i s tics of t he ni rCl an d ni r­
mu tati ons it is pr opos e d t hat t he nir gene produces a re gu ­
l at or y su bst an ce which has a positive actio n in the i nduc t i on 
of the nitrate redu ctio n enz ymes. A model fo r such a syst em 
wil l be disc u s s ed . 

B.D. H. Latter : Selec tio n f or scut e llar bris t l e numbe r in Dro so phi la 

The b ehav i our of populations _deri v ed from a si ng le wil d- type 
st ock -by inbreeding , selection for i ncreased bristle number, 
and sub seq_uent natu r al selecti on , i s to be discussed . Emphasi s 
i s to be given t o resp onse patter ns , chromo s omal ana l yses of 
s e l ect e i populat io ns, scute-substitutio n st udies, and c orrelated 
responses in other br is t le qh ar a ct ers, in so fa r as t hey in di­
cate -the n a tu re of t he cana lisatio n sy st em co ntrol l i ng scutel la r 
b is tle numb er i n wild popu la tions. I n part icular, the i nform­
ati on pro vi ded by an~l 0 s es b ased on compon ent i ndi vi du al bristle 
si te s i s t o be discussed. 

W.R. Scowcr oft : Se:lect io n an d t he compone nt s of s cu tellar bri s t l e 
nu:m·ber . 

Rece n t evidence ha s support e d th e n otion that scutellar bri s tle 
number is n ot und er the co n trol of a s ing le developmental 
variab l e o A se :['.i es of lines have bee n e s t ablished in which 
sele c t i on ha s bee n f or increased or dec r e a sed anterio r bristles 
independ ent ly of t he mean number o-f posterior bristles and vice 
v ers a. The r e spo nse patterns su gg.est a conditional independence 
of ant er io r and poste r io r s cute l lar bristles. 
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