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GENETICS SOCIETY OF AUSTRALIA 

18th GENERAL CE?ING 

Brisbane, 20-21 May, 1971. 

* 
DPflCiP A;TTT 

Sessions will he held in the Biological Sciences Lecture 
Theatres (Bi and G12) 

Thursdy20Ma 
8.30-..9.00 a.m. 	 Registration (Biological  Sciences Building) 

SESSION 1A 

EvolutLopLry 	Cheirinan: Dr. Wharton B. Mather. 

9.00 a.m.,,/ Webb, G.C. 
Department of Genetics, 
University of Melbourne. 

9.30 a.m. 	Martin, J. 
Department of Genetics, 
University of Melbourne. 

Has polyploidy occurred in 
the evolution of the 
Dermartera ? 

Inversion polynorphism in 
Chirononrusstaejeri. 

10.00 a,m.J Ans,D. 	 Selective nating and stable 
Genetics Laboratory, 	ecuilibrium in D-rosoT,,hila  
Zoology Department, 	 tetrachaeta. 
University of Queensland. 

10.30 a.m. 	MORNING TEA. 

Population 	Chairman: Dr. R.D. Brock. 

11.00 a.m. 	Latter, B.D.H. 	 Genetic divergene and 
Division of Animal Genetics, population variability. 
CSIRO Epping. I'T.S.W 

11.30 a.m. 	Franklin, I.R. 	 Allozyme variation in natural 
Division of Animal Genetics, populations of 
CSIRO Epping. N.S.W. 	 iojaster. 

12.00 a.m. 	Janes, S.H. 	 Neutral allele manipulation 
Department of Botany, 	as a tactic in evolution. 
University of Western 
Australia. 

* 
Paper to be read by the author underlined. 



Is 

SESSION lB 

Thursda9jy 	Plant Genetics 	Chairman: Prof. S. Smith-White 

11.00 a.m.J 	 N.L. 	• 	 Nucleolus and chromosome 
School of Botany, 	 association studies in 
University of New South Males. hexaploid whoat. 

11.30 a,m. 	Pror, A.J. 
Genetics Section, Div. of 
Plant Industry, 
CSIRO Canberra. 

12.00 a.m.' Mcwhirter, K.S. 
Department of Agricultural 
Botany, 
University of Sydney. 

12.30 p.m/ 	herd, K.W. 
Department of Agronomy, 
Waite Agricultural Research 
Institute, 5th Australia. 

Genetics and biochemistry 
of catechol oxidase in 
maize. 

Variegated pe:cicarp in 
Sournbicolor. 

Genetic control of endo-
sperm proteins in wheat 
and rye. 

LIJNCII 

SESSION 2A 

jiation_Genetics. Chairman Dr. W.R. Scowcroft. 

2.00 p.m. 	Sheldon, B.L. Milton, N.M. 	Some resu];bso±' scutllar 
Division of Animal Genetics, 	bristle selection bearing 
CSIRO Epping. N.S.W. 	 on canalisation, dominance 

and genetic correlation. 

2.30 p.m. 	Winston, J.A. 	 Mutation survival, 
Department of Mathematics, 	dominance and assort- 
La Trobe University, Vic. 	ative matins. 

3.00 p.m. 	Sved, J. 	 Tests for hoterosis in 
School of Biological Sciences, Drosohila :te1anor. 
University of Sydney. 

3.30 p.m. 	AFTERNOC TEA 



SESSION 2A (Con'd 
Polation Genetics. 	Chairman: Dr. B. Latter. 

4.00 p.m. Bugaard, J. A simultaneous study of 
Department of Genetics, several selection 
La Trobe University, Vic. components in Drosophila 

moaster. 

4.30 p.m. Scowcroft, W.R. The effective number of 
Division of Plant Industry, loci in selection response. 
CSIRO Canberra. 

5.00 p.m. Karlason, 	L.J. 	Barker, 	J.S. Effects of population size 
Department of Animal and selection intensity 
Husbandry, on responses to disruptive 
University of Sydney. selection. 

SESSION 21.3 

Biochemical Genetics. 	Chairman: Dr. H.T. Clifford 

2.00 p.m. Kirmear, J.F. 	Martin, M.D. Gene activity in insect 
Department of Genetics, development: The relation 
University of Melbourne. between the haemolymph 

Droteins of the larva and 
adult in 2LIIJiIora. 

2.30 P.M. Thomson, 	J.A. 	Voiti, 	E.D. Gene activity in insect 
Department of Genetics, development: Larval and 
University of Melbourne. adult haenolymph esterases 

in 	i.1iora. 

3.00 p.m. "  Sin, 	Y.T. Gene activity in insect 
Department of Genetics, development: Patterns of 
University of Melbourne. nuclear hNA and protein 

in larval tissees of 
Cal lpiora. 

3.30. 	p.m. AFTERNOON TEA 

Biochemical Genetics. 	Chairman: Prof. P.A. Parsons. 

4.00 p.m. Dadsy, H. BiochemicJ '()asis of 
CSIRO Canberra. differentiation in 

chicken embryos. 

4.30 	p.m. .ha, 	K.K. The regulation of purine 
JDepartment of Genetics, metabolism in Ueu . 

Research School of Biological 
Sciences, 
A . N .11. 

5.00 p.m.' Chew, G.K. Phosphoglycerate kinase 
Department of Genetics, and tetrazoliui oxidase 
La Trobe University, Vic, polymorphism in Drosophila. 



Presidential address. 

Prof. M.J.D. White, 	 Genetic models of specia- 
Department of Genetics, 	tion. 
University of Melbourne. 

SESSION 3A 

Biochemical_Genetics. Chairman: Dr. J.A. Thomson 

Vander, J.L. Cooper, D.S. 
Sharman, G.B. Poole, N.E. 
Department of Genetics, 
La Trohe University, Vic. 

Department of Genetics, 
La Trobe University, Vic. 

8.00 P.M. 

Friday 21 May 

9.00 

9.30 

Inherited variation in 
marsupial Dhosp}loglycerate 
kinase and its bearing 
on X-inactivation. 

X-inaotivation in 
eutherian and marsupial 
mammals. 

10.00 a.m.V 
	

Shineberg, B. 	 Degraded lactose repressors. 
Division of Plant Industry, 
CSIRO Canberra. 

10.30 a.m. 	MORNING TEA 

Microbial_Genetics. Chairman: 

11.00 a.m 	t_sich, V.A. Holloway, B. 
Department of Genetics, 
Monash University. 

11 .30 a • m 	Krishnailj, V. 
Department of Genetics, 
Monash University. 

12.00 a.m. 11LKreschmer, P.J. Egan, J.B. 
Department of Biochemistry, 
University of Adelaide. 

Prof. D.G. Catcheside 

Sex factoro of Pseudomonas 
aerugiriosa. 

Restriction o± Pseudomonas 
aernosa phages by 
multiple antibiotic 
resistant R-factors. 

Suppressor system in 
a. 

12.30 P.M. 	.Woods, W.H. Egan J.B. 
Department of Biochemistry, 
University of Adelaide. 

Mapping the integration 
site of coliphage 186. 

LUNCH 



d I • 

Friday 21 May 

9.00 a.m. 

SESSION 3B 

i[iscellaneous. Chairman: 

E. 
School of Biological 
Sciences, 
University of Sydney. 

Dr. K. Mc\Thirter. 

A compound hybrid zone 
in Didymuria. 

9.30 a.m. 	Ford, J.H. 
School of Biological 
Sciences, 
Flinders University,S .A. 

Nuclear de1 cneration: A 
causal seauence of events. 

10.30 a.m. 	MORNING TEA 

Recombination. Chairman: Assoc. Prof. S. Barker. 

11.00 a,m. 

11 .30 a.m. 

12.00 a.m. 

Westerman, N. 
Department of Genetics, 
La Trobe University, Vic, 

Hawke, A. Scowcroft, N. 
Plant Industry, 
CSIRO Canberra. 

yrne, O.P. Hawke, A. 
Plant Industry, 
OSIRO Canberra. 

The effet of X-Irradiation 
on chiasma frecnency in 
Chorthippus brumeus. 

Effect of density on re-
combination in Drchila 

Effect of density on 
chiasma fresuency in the 
locust Chosoicetes 
terminifers. 

LUNCh 

SESSION 'A 

Microbial Genetics. Chairnan: Prof. M.J.D. Thite. / 
V 

2.00 p.m. 

2.30 p.in.' 

MacPhee, D.G. 
Deaent of Genetics, 
La Trobe University, 'Tic. 

Brink, N.G. 
School of Biological 
Sciences, 
Flinders University, S.A. 

Effects of R-f:sctors on 
radiation reiair in 
Salmonella. 

Tryptophan transport in 
various mutant strains of 

3.00 p.m. 	 R.R. 	eeves.P.R. 	Sensitivity of Bacterio- 
epartment of Microbiology, 	phage ) to colicin Ca42-E2. 

University of Adelaide. 



SESSION4A (cont' a) 

3.30 p.m.1 	Stevenson, I. 
pa 4c 	 Dertment of Develonmental 

Biology,  
A.N.U. Canberro. 

Genetic implications from 
the fine structure of 
nuclear division in Para-
mecium. 

4.00 P.M. 	AFTERNOON TEA. 

4.30 p.fli. 	Business Meeting. 

SESSION 4B 

Human and Behavioral 	Chairman: 	Dr. O.R. Byrne. 
Genetics. 

2.00 p.m. Wallace, D.C. The genetic map of the 
Queensland Institute of human X chromosome, with 
Medical Research. a report of a study of the 

linkage relationships of 
the Lesh-Nyhan Locus. 

2.30 p.m. Agell, R. Chromosomal polymorphism 
Prince Henry Hospital of the Y chromosome in 
and Prince of Wales Australian aboriginal 
Hospital, Randwick. and white populations. 

3.00 p.m. McKenz!, 	J.A. Parsons, P.A. Variations in mating 
Department of Genetics, propensities in selected 
La Trobe University, Vic. strains of Drosqla 

rnel9abter. 

3.30 P.M. Farsons, P.A. 
Department of Genetics, 

Morphology and behavior 
of mice and men. 

La Trobe University, Vic. 

4.00 P.M. AFTERNOON TEA 

4.30 p.m. Business Meeting. 
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I xy 	Department of Genetics, 

j University of Melbourne 
('f,1/3/ 

The widely accepted view that the earwigs have evolved by poly_ 
ploidy has been recently re-expounded by Renderson(1970)hr-t the 
theory euffers frOm certain weaJnessr, the most note lc being the 
requirement shat noiyploiay arose mcaendent1y In ieeceemt super-
families in the higher Dermaptera (suborder Forficulino). 

.ecently obtained results which do not agree with duo .olyploidy 

J" /    	
2 	 itn 	oi

bThL sis hav been found the higne   o  
	 lonicu- l- 

enpw 	 L 	a 	u Fofc 
aria  (hehb and White, 1970). These results include a rcucrb of the 
lowest chromosome count in the higher e Dmaptera 2n 	O (8 ± XY) 

in 	ur?r1arJa,the J ird d±ffe' 	Ciii omosor c CO') or this 
oosmorclitan opecies. An X0 species is also reported don the 

first time: previously all mole Derasmiera were belived, to require 
a Y chromosome and the case for polyloidy is considerably 
weakened by this finding particularlf as the diploid. redrer, 2n = 
19 (18 + 	is above that of the primitive diploid number (around 
12) on the polyploidy hypothesis. 

In addition a species of Hemimeris (suborder Hemuerina) 
investigated by White (unpublished) has 21: 	= 7cXX2Y± -); 
which indicates that multiple sex chromosome mechaniTmo ±ay arise 
in lower Dermaptera by agencies other than polyploidy. 

The case for polyplody in the Derm2tera appears to he con-
founded by the above new evidence. 

References 
fferson, S.A. Chromosoma,31, 139 (1970). 
Webb, G.C. and White, M.J.D. 	erientia, 26, 
1387 (1970). 	 - 



IO iPOiLYM INER. 	 02' It JiJ 

c}IJOOI1IJS STP. 

By J. iIatin. 

Department of Genetics, 

University of iie1ourne. 

CxiirorTus,staeer1 is distributed through most of hcrth 
.merioa. The invei.sicns in this species show a number of unusual 
charactosistics, including marked def:Loioscy of he-Lerosyotes; 
consicLnJChlO ncri-random association of 	ers.ion systems, :hether 
linked or non-linked; and the occurre:ce together of rare sequences. 

The rosmits further indicate that ireopecies may to im the 
process of splitting into three parts, uhich may alreadi have achieved 
a considerable degree of isolation. 



SNLUOTIVE_MATING AND 	itIh FQUILIBHIUII 

IN DROSOPH IDA 2TRACHAEf P 

By D.S Argus 

Genetics Laboratory 
Zoology DeTment 

University of tucenslard 

it is well established that ammaN' some snecies of Drosophila, 
polymorphic for chromosomal inversio , that individuals uhich are 
chromosomally heterozygous may have a solective adE tafo over 
homozcraouo individuals from the same rcpuat-i-oris. 

is a chrenosomallY polymorpi-iC species 
found in Mew Guinea which has two alisruative gene ocaneaceS on 
chroiosome 5. These sequences are seTarated by a siuplo inversion 
involving about 30 of the chromosomo. All natural rcpialmtions so 
far samrled apper to be in Hardy-Weinberg equili nub \Jlih respect 
to karyotypes involving this inversion. 

Investigation of the relative mating success of male karyotypes 
taken from a laboratory culture of the Bisianulilu population demon-
strated that heterozygous males were more successful -than either of 

the honozygous males. The advantage coyed by the hetorozygoUS males 
was independent of the females' karyotype. 

A stable equilibrium frequency for the inversion rs calculated 
from the differences in relative fitoeso of the males. This freq uency 

did not significantly differ from, mad could account for, that found 
in the natural populations at BisiariU1iU. 



GENETIC DIVERGENCE AND FflI:TTPATION VARIABIL ITY 

By E.D.H. Latter 

Division of Animal Genetics 

CsIio Epping,  

Natural selection for an interrodiate level of gene or enzyme 
activity has been shown to lead to a hioh frequency of heterotic poly-
mornhirnns in populations subject to entation and random genetiC drift. 
The model assumes a symmetrical sectnoa of mutational variatiofl, 
with 	jority of variants havin 	minor efecs o -the 

n t probaaliy 	survival. Each mutatil event 	 varian  
which is novel to the population. Ailelic effects are n500!Od to 
be additive on the scale of enzyme activity, heterosis arising 
whenever a heterozygote h a s an expectod level of activity closer 
to optimal than that of other genotyoes in the population. 

Experimental evidence in support of the model is reviewed. 
A survey of published data concerning nolymorphic IOC1 in man and 
Drosophila suggests that an alternative model, based on 
superiority of hrid molecules, is not generally applice:le; 13 
loci giving rise to hybrid zones o cioctroohoresis have a mean 
frecuncy of heterozygotes of 0.22- .06, compared with a value of 
0.23 -04 for 16 loci classified as aroducing no hybrid enzyme. 

A new measure of genetic divergence between populations is 
proposed, which is readily interpreted yenetically, and icreases 
approximately linearly with time under cen.tripeal selecoion, drift 
and mutation. The parameter is closely related to the rate of amino-
acid replacement observed over the lout-term evolutionary history 
of the coputor populations studied. 



AIL0ZYJE TAIATI0T IN 	.HOFU1ATTOI'TS 

OF DROSCFHIL ITTJ. OGAS mIR 

By I .R. Frnn7:iLin 

OSIRO Epping,  

Alielo ±'reauencies at 10 loci havo ccr mEasured in two populat- 
ons o D. e,el--mogastor col]cc-ced in t c Thutor Valley, N S w 	These 

two porulations, located at Wineries abcut 5 miles apart, differ in 
frequency at several loci. Two pairs of loci, Esteraso-6 art Tetra-
zolium Oxidase on the third chromosome, and Alcohol dohydrogenase 
and -glycerophosphate dehydrogertase ow the second, show significant 
linkage diseouilirium. The implications of these findings arc 
discussed. 



NU':R L .tLI[IIE MNIFTJL JIN AS A TACTIC 

IN N\TOLUTTOU 

Ey S.H. Jaftos 

University of J€stern Aotralia 

A oo:iiputer nio.ei of gonoaLc orarimaior!, s7iTiflgñC1 
biat -croncse'l 07 	utr sn (1069) is 6.:-,­cribcd.. 	Thc 
of the model chews a broad systeri of onalogmes to be deTlored. 
In this srsteiri of aoalogies, neutral alloic anaio{,c oan e 
defined al,_ c7i some of the possibilities I:C01lting from their 
manio';Jaon ass demonstrated. In partic er, it is ehosi that 
in t h i s model, neutral alleles at other loot may ho used to 
neutralize tnt ially nonnemtral mutatic.:Ts,  and. some 0± tt.e 
evolutionar implications of this phenomenon ore indicutd. 



UJ0I,U0ITJLiTD CHR0M0S0TiE ST:UDI iS IU IiXAEI0IL \tU.iL1 

By U.L. Darve 9  and C.J. Briscoll. 

School of Botaa,r, 

University of N... 2  Sydney. 

Four nucleolar bodies arising fran the two -pairs of antellit.ed 
chromosomes (1B,6B) are producea in anon telcphase nucleus. The 
probability that these iCase depends in ait on the srätial proximity 
of the telophase satellited chromosomeso 

iho distances beticen satellites in materials deficient for two 
homolonnis or two non-homologous satolli bes were measurod. The 
materials wore not pre-fixed with cold water and hence chromosomes 
retained a normal sletauhase configuration. The results mis rorted 
the conclusions draan from earlier studies on pre-tixod. materials 
together with other studies on nucleolar fusion (Gen. Soc. Aust. 1970) 
There was no evidence for somatic assocraton on hexapisia smeat. 

Studies at meiosis indicate that nucleolar fusion is always 
complete at zygotene, except in cases Ore homologous chromosomes 
failed to associate (as7nsrjsis), e.g. by colchicine treatment. 

Nuclec'lar fusion is complete t zygotene in de-synantic material 
of nullosonic. 5D or d—ioso1iic SB 	iC saggests 	a 	orsiogous 
chromosomes had assoc iated pre-synapticuly, but that tue monitoring 
effect of genes in nomoeologous groiou 5 had a limiting efiect on 
synapsis. 

The pre-'ygotone :iusion of nuclooli in material eu do arying 
numbers of satellited. chromosomes is boing currently studied and some 
results will be presented. 



GiyETIflSJT) PIOCH171IIsjlRir 017 C\TLCU0i[OXiDi2h 

IN itIZE 

By A.J. Favor 

Division of Plant Indoiay, CSIRO, 

Canberra. 

The Catechol Oxidase ene (C::) has been located in chrorosome 
10 less than 0.2 reccakination units Ik:oei the endoepear: raker du1  
Three electropoetic varats, (he Ol 	Fas 	 forms 

' specied by -the allele  	Cx reseciive ly.and a ull), are 	 C  

is interaction occurs between catechol oxidase and ai1iodifer' 
which is probably an endogenous uhenolic substrate • The enzyme and 
m o d i f e r are functionally isolated until cellular dsrupteon, wJi.en 
the interaction leads to changes in the kinetics and ciectoopiloretic 
migration of the enzyme. The modifier content in the seedling is 
genetically determined by genes other than Cx, and in addition is 
reduced ten-fold by treatment of seed with naleib h3rdre.sidc. 

The system seems to possess many of the recuiremeui he of a bio-
chemical mechanism for hypersensitive disease resistance and should 
allow for a rii.orous test of several 1odols 1. 



VAR IEGTA 	 iJ TRD FEPJC.F IN SORGHUII ETC ODOR 

Dy N. S. iIcf'hio tor 

Department of Agricultural Botany, 

The University 0f' Sydney. 

A variogeted pericarp phenotype, consisting of red siriues on 
a white background occurs in certain Scrghum bicolor stocks ca1ico 
sorghum). This phenotype is of interest because of the apparent 
homology with the variegated pericarp phenotype in maize. 

A variegatedghenotYpe can he produced by cithor a p±iern 
allele (such as P , mosaic pericarp, in maize) or by a genetic 
system characterised by a hh rate of mutation in somatic and 
germinal tissues (such as P 	variegated pericarp in maize.) 

Tm this preliminary study the variegated peaicnrp focaotype 
in sorghum IS shown to depend on somatic and germino..l mutation of 
an allolo Y (variegated pericarp) to the dominant I (self rod 
pericaru), occurring at high frequency. Somatic mutarica, roducing 
consicuously sectored red/variegated iLlflorescerces, occurred fre-
quently but/ in none of the instances ws there evidence of' twin 
somatic sectors. 	omatic mutation of Y toY occurred more frequently 
in homozygous (Y Y ) than in heterozygous(Y) genotypes. 

The genetic system producing vrieated pericarp in oorghumg  
hears many similarities to the variegated pericarp system in maize, 
ccuon rin of the genctc elenes lrLvoived in too 	c icitnole 

gene agatems might be inferred from too homology ofphenotypes 
and similar modes of operation of too nutoble gene srstenc. 



GJiFETIC OCfTTRCT OF FfT I 	fih 	FPOTFI±P$ if 

By K.W. Shonherd 

Department of Agronomy 

Waite ASricultural Research Institute 

Hexaploid wheats possess a comsion mixture of electrorhonetically 
different gliadin (storage) proteins in the grain, whereas diploid 
rye, a relative of wheat, possesses few of these proteins. In an 
analysis of chromosome deficient stoohs of hexaploid ho at it was 

su 	ot, if ot all, of its glai 	are controlledshown 	et 	 s   
by genes on chromosomes 1 and 6 of seen of the A,m, anc 0 genoroes. 
Thus at least two chromosomes (land 6) must have een s.ssociated 
with the equivalent proteins of the ;nicestral diploid from which 
the ti-race wheat genomes are believed o he derived. However, 
although iploid rye is thought to have come from this scare diploid 
progenitor:, in an analysis of lines having single pairs of rye 
ChlOmOCO100S aaxred to the wheat geno e it r es four I he 	e i iod n 
proteins of rye are controlled by goes(s) on just one rye ciiromosome(V) 

It was shown that the reduced. vegetative vigour and fertility 
of wheat nullisosiics deficient in tern or each pair o 	ioup I 
chromosomes, could be largei.y overcome by substitetiry: aye chromosome 
V for the deleted wheat chromosomes. Thus rye V is genetically 
related to the three group 1 wheat chromosomes. 

To account for these results it is necessary to modify the 
commonly accepted pathway for the evolution of v/heat and re genomes. 



SOJJE RFSUITS OF SCTTTELLAR B LT3fI:ESttLBCT1OIBPIRI7tG 

By B.L. Sheldon and .K. hilton 

OSIRO Epping, 

Five high and five low scuteilar bristle hues mere desised from 
Oregon RO and selected for periods up ts 150 generations. Le so' 
allele nas introduced into subsamnles of these lines at shout 
generation 40, an extra dose of sc+ was introduced into r'tser sub—
samples at generation 134  and. the correlated responses in abdominal 
claetae uere icilowed for most of the .:e:siod. Correlated sesponses 
in bristJ.o number at other positions on. the head and thorsa were 
scored occasionally. Crosses between the low and hi'Ji  lines are 
being studied at pre sent. JJ -  of the results are consiecsrt with 
the model that canahisation. at 4 scutehlar bristles In niL type 
flies e boi a'rt ehe b cv a control c o 	a, rcnil 	 cc Livity 
of the cc se locus. This genotype has apparently not been c.i±ected 
by selection in these lines, the responses, in one line len O a clean 
of about 14 bristles, being due to selection of ohermodifier genes. 
Dominance of + to cc has been altered to some extent, hal; net disrupted, 
by selection, at least to generat-lon 40. A rositive cor:coTLited 
response in abdorninals occurs in all ] iris but some lines show a 
decrease in the praporticn of total bristle resources helens used for 
abdominais. 



I ISIS_POP HETPHCSIS ITT fifl 1101 III Hf I!IHO 111 lIlT 

By J. Sved 

School of Pioloploal Sciences, 

Univers i tv us Sydney. 

A population care test for hetercois has been casriud out in 
D.meianoaster which is similar in deciyn to the expeJ2iI!lCllt of Sved 
and Ayala (denetics 66 : 97) on B. psoudoobscura. The rusalts indicate 
that hotczy osity of the entire secoiid chroisosone causes a depression 
in fitness of the order of 857 . A preliminary exre riment on the 
effect of crowding carried out usia larval samples from tue cages 
has given a sipnificant reduction in]iomo:ygoio viabiliTy, unlike 
previous expeirimcnts vuica ± ' ci to 1ou1 cc e 	y eli vi 
crowding. The results are discussed from. the roint of viu of 
Wailaces hard and "soft selection. 



A S Ii{tTTTP.NhOUS INVI TI(ATI?N OF SPVE..R "1 SLNOIION 

CO'mOiNTS IN DRO3O }iIIA I tINCC 	IR. F  

By J. Bundaa:. 

Tiepartreent of Cenetics nd Fuman Variatjcn 

La Trohe Univereib. 

The total dynamics of a 4, chrojr u:e polynorphiom i D:oJ 
melanoiaetor nascee studieö in various genetic si.tuaious n 	 using 

SySheLTI by which it was ooscible to get oTtimal 
information about the sexual 9  fecudity mmd. zygotic ;iootton patterns 
simultaneously in ench generation. Beta revealed that the slection 
component of major ieportanoe for the ynonics of this genetic system 
was sexual selection. :Both the z.ygctie amd sexual celection component 

	

behaved in a froomency dependent way but the latter 1as 	component 
respohsJJ)le for the ste.bility of the polymorphism. Pecunii.±y selec-
tion wes of very minor importance for the tOtal dynamics of this 
system. 

sc   	in relaaLcm to the study 	selectiveTh  
forces in naturel populations. 



TIlE EFfECTIVE NUMBER OIT LOCI lB TLFCTICN RBS2OU1Ji 

By W.R. Scoucroit 

CSIRO Canberra 

The •ruantitative identification and location of chremosomal 
regions contributing to the response to selection for both increased 
and decreased scutellar microchaetae in Drosohi1aLel1OBSer 
has been carried out by a recombinatienal subdivision of the X, 
lind and Ilird chromosomes. The correlated genetic effects on 
scutellar bristles, which shows a correlated response to eolecticn 
for xllcrochaetae were also studied. 

The genetic changes following selection for increasc chaetae 
involved two regions on each of the had and hind chromosomes, 
while selection for reduced microchaetae caused genetic Ch51:leS 
at three sites on the Ilud and two on the IlIrd chromosOmE. There 
were no significant genetic changes involving the f chromosome. 
Interaoion dia occur between te locc "gees w'I n one case 
suggested duplicate gene action and in an other complementary gene 
action. 

There was some direct correlation between the chanooc affecting 
microchaebe and those affecting scuielle.r bristles. Other genetic 
changes that affected scutellar bristles were manifested as inter-
actions unfavourable to the direction of selection but which had 
no effect per Se. These results will he interpreted along with 
other similar analyses in relation to the number, location, and size 
of gene effects and the nature of gene interaction involved in 
quantitatVe genetic theory. 
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INTIlfISITY ON RIlSFOIlOiS IC 

DISIRLTFTIVH; S1lYIIZODN 

By 1.0, Karleson o:d 0.0. Larkei' 

Department of inimHi 

University of Sydney 

Ilith the exception Of the work of T1ods:r and his colifbora'tors 
exporiiiiental disruptive selection has not been found. to lead to sexual 
isolation between the rwo carts of the the perialation. In the 
experiment to be reported, the effects elpopulaTion siec and 
intensity of selection (for sternople'eral 'oristle number in 
D.melanoieoster) on responses todieru Live selection, on degree of 
sexual isolation, and on mating behaiu 	a vor hve been investLi: ted, 
Four treatments were used 
High nutiber, high selection - 40 pairs selected from 1 060 	oirs 

(1 replicate). 
Hi}i number, low oslectian - itO nairs selected from 0.0 reirs (two 
replcsaes). 
Low u' u , tLeh 00 ecto - I 1 	 on leo bed j r 	3 0 	5 (tLo 
relicat,.) 
Low nutoe:c low selection - 8 pairs elcted from 16 pairs (foer 
replicaLeo5. 
Selected high and low parents in enob lire in each generobicu were 
put in a mating chamber and matings recorded, so that mnti!y\  behaviour 
arwie-bers (mating speed and copulahien duration) amid isolation 

indices i..rore calculated for every generation. 
ifl the high number 9  high selection treatment, the Lwo parbs 

of the line were distinct s uhpopulationm (no mitLation boLve en 
them) by generation 3. Significant sexeLeJ isolation was found 

as 	elco 	bt tein four of the 17 genertio 	 gresion  
of isolation index on generations was not significant. Rcoults for 
the other treatnents were more variable, hot 'eitn no tendescy to the 
develonmont of sexual isolation. 



TIlE_RELATION_BETWEEN THE IL&E1'iOLYI'IFH PROTI; INS 

OF lPRVA A1ID ADUlT ITT CHI1LIPHORA 

By J.F. Kinnear mud. Il.D.ilartin. 

Department of tanetics 

University ot erbotrne 

The striking contrast st both cell and tissue levoTLo between 

imay
inoale esis and   	the onrie  handeibr 	 m 	

n 	
, mcma. 

hssisdifferentiation and morphcg 	u  
on she other, led historically to The idea that two :celc tively 
diet mci; sets of genes must be involvud in these p:roceeoes (1) 
Recent evidence of limited protein oln.athesis during tuaginal 
develonment in the pupa (2) has suTheeted The importance of re-
utilisation of larval protein at this stage. THIS inIDlioS (a) 
a najor difference in the kind of guns activity in the aipa com- 

	

otei 	.pard wiTh the lrva 	d (b that 	it rn 	 o  largely 
decived from the polypeptides of larval tissues. 

The haemolymph serves as a link between the storage proteins 
of the fat body and the developing iimuginal tes sues • Changes 
from the larval to the adult spectewu of plasma. prcubcThe occur 
steprise, but are duantitative raTher Than qualita-hivo. The 
relation between the major protein usecies involved :aco been 
investigated imuiu:ologically, and at he polypeptide Toad, elect-
rouhoretically. 

\[igglesworth, V.P. 1961.Thr.Ent.Soc.Ijor. Syrep.No.1, 103 
Dinauarca, M.L. and LeverThook,L. 1966. 

Arch.Biochen1yS. 117:110 

4 
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By J.A.Thomson and B.D. VollJ 

Department of Cenetics 

University o :eibourne. f  

oc 	 aturExtensive nolymorphisms for plas:a esterases 	 al  
populatlons of at least 3 genetics systems heir involved. 
The most complex of these controls a variable series of icozymes, 
function of at least one of which appears obligatory for normal 
development beond hatching. The variant enzymes ci' iiihrE; strains y  
and their crosses have been used in a systeatic study of het  
relation between larval end adult este:cases. The work confirms the 
evidence of Fantelouris and Downer (1) that quantitative rather 
than qualitative changes occur at metamorphosis, but rhezr :mplication 
that such data can provide critical evideoce that no new ;oneiic 
activity is involved in the transition is ci.uestioned. 

(1) Pantelouris, E.H. and. Dormer, R.G.H. 1969, 
J. Insect Fhrsiol. 15: 2557 
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LiJ?.V.f'LL TISSTTfT OF 	:.TTII±IORA 

iBy Y.T. Fin. 

Department of Gonctics, 

Timivc-rsity of  elboUrne. 

Fattec'nS of nuclear PJh and paotOinL in loaval tisoos of 
CalllDheaa • Previous work from this lahcratory (1 ) In o aroviced 
evicicace of ma;or changes in the ancnnt and natuno of' nuclear 
incloolen RITF in the larval fat body ond salivary gimd . Chariyes 
in i±o 	ei 1, nc in. oo 	 c dye QOJ 	LO 	s'i, 	 i h 	 ed 
with actiy of 	ese cels 	pri syrthess.vit 	o 	 i 	I.0 	i  

.t the light microscope level, iho nuclear RNL :f' :ach tissue 
his 	cnrsc ostc fcm and dic 	i 	T10 

ptOOLC 	jrcee  o f' toee inclus in-  ri 	eo is 10 en 	eO eiect- 
rophoretically (2) in conjunction with studies on the acidic 
proieias and histonos of the chroicatin at the same stones. The 
data arovide a basis for P. preliminary nnai.ysis of the yme tic 
significance o± the developmental oemence shown by the aLUCIenT FJ11 P. 

Thomson,J.A. and G-unson, h.f'i. 1970. Chroiacococa 30: 193 
Collaboration in some of thece experiments with F. Paula 
Laray is gratefally ackncnledded. 



BIOCHEMICAL BASIS OF DIFFEBENTIATION IN CHICKEN IMEIN{OS 

By H. Daday. 

OSIRO Cafrberra 

This paper will concern the mechanisms ofCll aggregation and 
involvement of protein during embryo development. 
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PCIYMORPHIiMS TN DR:OiHILi. 

-S-v 
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Department of Gretics 

La Trobe Unieioity, Ie]1oune. 

Two enzyme systems have beenstudied in Drosophila (1) 
glyceras iiimase using saron gel elecGI:o: c1ore31S, and (2) crazolium 
oxidase using polyacrylamide gradient gel oi'ecbropi'ioresle. Phosoho-
glycerate kinase (PG-K) polymorphism has not 1oeen previously :opertoo 
in Drosophila. It was found to be polyao:rp}ic in D. melano sic in 
this study. It apenre to be a two allele su:osomal:vstCu, the faster 
migratenp. iorLl being the nio:'e comnon. doex:ozygotc:s 	ow 	bands 
but no hybrid hand is observed, so that ihe enzyme may he 	nciiomc-r. 

Wild poenlations of D.iejroaer 9  D. siunlans and D.iii:rano were 
examined. A rnJe-specifio iluoresoenit 	.bsionce was ohservon when PG-K 

was 	e 	ed. Soie b 	rat1on O r 	 i 	be eoo 0e • To forms 
of Tetrasolium oxidase we:e observed in B. me1anonster. Tletarozygotes 
for this 	sync possess am intermediate .)und which sugc:ests a. dimeric 
structure for ibis enzyme. A comparison between B. melan 	e and 
D. simulans populatons is being carried, cub. 
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KINASE ATJD I 25 EFJRINO Q\J  L- TkJ CT IVATT I OK 

By 	 D.W. Cocer 
G.B. Shananand W.24. lode. 

Denartment of Gcriotics 

La Trobe Unive nn' :'ieroourne. 

An el ectropboretic srvey of rel cs-il phc hogLycoxale kinase 
n mar n,ls 	tesa nit.. toc 	T] I 	 cx nno 	o 	r 

have a naor iorm of 1ho ensyice which apnears as an intcce band. 
efter ci: inin. $oue species Possess a sicaer 	vingnnini band 
as well. Eamily dais, along with op;Jation data, indac: e that 
in those species where 	lymorpll. 	omisL, the mc;cr basd is 
inherited in a sex-linked manner, with the naternally de:ived X- 
chrcmosose 	 n 	 ls of fe  ebeii inactive i 	ts 	 males  • 'iKe miaor 
band apoars to be inherited in a ccd:.'ainant actososmi lachion. 
Evolutionary implications will he dicd. 
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X-ItTfCTIiTIflt TN TTTHNP.IAtT ihD iIfRSIJFI.iL MfIIJifIS 

By ThW. Ooojei a::d G- E. Shaman 

Department of Genetics 

La Trobe Unive::ai y, ilelboumne 

Dos 	 a r age compeustio in euthersan 	nalo isionjeved by in- 
activation of estner the n terrially dericJ or thc paternally 
derived N chromosome (random X-inactivati or or Lyoriznbion . 
Studies on tne X chromornes cc ny-brie tleTifeJI003 show C1i. 	SOC paS- 
ernally derived N is always late labelling, which so est: that 
dosage ccaicensation in marsupials is acri c:ved ty inactivotica of 
the u- emnal X. This conclusion is cry rfed by studies on sex 
lin 	en o±r[e LO5, LiCh iSO SC gcs tis rr 	la and 
eutherians have ccx linked genes in common. f model for the 
OVOlOdj on of mnic N iac1vtc 	umiians 	li o rcsc1ca 
u 
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MUJtNTS 02 EDCHERIDRIA COILI 

By B. Shineberg 

Division of Plant iiidustry 

CS1R0 Canberra 

The lactose repressor pr:tein has two func-bions: to bind 
to the DNA of the Inc operator and to mccate The fiiIect of 
inuucei in de—repressin the re 	 of bILe iic 	c-F,, • 	Thile 
conoidorahie genetic variability has ben obcaired iii thc repressor 
with reenact to itS affinity f o r inC1o!co::s, variability with respect 
to i 	indin 	wiction has tcs' 	uo be liiij Thd to iubante 
whose unction is completely impaired. The examination of a sample 
of irutents, canahie of yrowib. on 	l—- galaciocide, rveoIed 
con i3r 	o 	Li Lt/ II t 15 ILCC LO iirCt L011 	Its 	a 
significance is dicused. 



SiJX i]F'tOtODR i1TTI[TS (DO I S1J tt: h 

By V • _D 	3t2.icich 

Deporteiont of tcetics 

h --- eh hntversicn, Vie 

	

Or 1 of F. aeninynosa s train 	eve Boon isc1o:.ed vhich 
harbo 	r 	n e of O 	rP2 	facto. 	 c OOLCCJC n 

factor maTh host chromosome nansfer to :eccipiunt 1ctenie. .tiothcr 
mutant of 1FF2 dcci mated I(F is known to mehete o :omeoae t;rynsfer 
bct 	Je 	O1LC t t 	 11C t 1TiU 	 = 	F onoi 
at ieee a tLocard fod iorenso in mc oce*inarrt fernafi 	over that 
oBserved in JIB 	x JIB matings. The ce ofectivo fF2 factors can be 
tro.nofemrcd to recjeenttraenS Wi.iGO OOtj.O' (!Ut O'QLIO eon nc two 
mutant eon factors JIB FF are conetreoted, sugcot.iJog Gr that

LL 
JIB 

c a n eronido the ±unctton( s) defective in FIf male strains. 

1ild tyne (FF) or mutant mojes (1h? or JIF) arc di tin nishable 
trolL! c 	ct 	cte 	(oF ) cv uO 	 u Ph5 
Thie 	 etc 	 ,j 	 p r 	 C a 
Toe LODCuE, af 	 rn nOt 	m rijO 	OL 	 nc 1eOnSCc 
will .cdimseo 	
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OF V.Krishne. T?ai 

Dep:tiierob of 	JCLC;S 

1'onash Univer;nLtj, Vie. 

Three F fact-ore T 1 , 218, and ?L18 arising froic F • 	r' iriosa 
strains isolated in P. Omns Unit 
srie F 0 and tcsted for 	dr 	iij 	 CLO 

of C tcmjeraje phages, R91 had no eyc o r, on any of Wze PhaGes  

23 	 nhagns 39, 	 3 QOZ reduclinasOf 10 

-io) and R68 restricted a1'anc 2101 (ioi 	duction of I 0 ). 218 
was unaHo H: nodify phagce 39 and 220, rhile it woo chic ic 	tialiy 

modify ohags 227. These two P. factoro tad no efFect on the replication 

of the S:inonaiir:, rhage 222 in S. in hircninni. 

CciTlcn:en:tntaCn tests for rEstc7:taOfl of resLe'icticn fanoHon, 
iern: elO or PP irt 	 -c±'ce 	clerlal 

mntu, iflClCaded that the HOf systwa coi:roIion 57 The iiot and 2 

factor oanomee were unre1ateci 

The 213 F. factor arotects 	j2 jctiLni of The 22-inducible 

ohagce 39,223 or tIre IJV-ir1ducible cc rn3inoei:as produced occatciccesly 
or foJ 	UV- 	:eann by nccHn 	 mc 	 59 t 

223 	Such cfducdu were not observaV rn Uic T,,-V 	r 	0: phage  
227 naT the same nerligince ins in 227-- lysocees. 

%:OO results demonstrate the etoni of ganes ceded for by H 
facioro in addieiei to the traditionally ouccuciered drug resistance 

genes. 



STJPPRSOR3YSTE[ liTsmPHiIOCOOCTTSTJRIPP3 

By P. Kretschmer a:!d J.B. Egan 

Department of Biochemistry 

University of Adelaide, g.A. 

i. uopresor host mutant in Staphylococcus ourcus staain TCTC 
8325 has been isolated. 
isolated mitaticns in the unlinked Z. and car goaes affecting 
lactse ermentation were tested for spontaneous single-ccp reversion 
to Z car phenotpe. Two such Z car mutants reverted at a 
fueicy of 10 , suggesting a single mutation (suppressor) had 
resulted in the phenotypic reverS:Lofl. 

One of these mutants was used to isolate supressor sensitive 
(sue) mutants of the temrerate staph:iococcal phage P11; that is, 
phage which could :row on the revertant but not on the original 
bacterial strain. The mutants so fan obtained (after TJV, hydroxy-
lamine or nitrosoguanidine mutagenesic) fall into 8 complcaentatin 
groups, a fact which strongl,' indicates that the suppressi on is of 
the classical nonsense translation type. 

n 	i 	mFurther sus mutants of P11 are iei 	iola 	t 	l  
of studying the biochemical genetics of Dhage infection in 
Sty1OCOCCUS aureus. 
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TLPFITG mw]:  TWT FT I OW 81 h OF OOLI[Ff{ GJD 186 

By W.H.Woads and J.iBarry Egan 

Department of Bloc J LEtny 

TJnivc-r.sity of 8delaihe. 

We have found that coliphage 16 	indi CiblE; V  ;:J. h:a-violet 
irradiation but does not undergo zygo hLc induction in contrast with 
phage 4, which is subject to both ii:C5 a forms o± induction. To 
£xrtncm 	ccti ate the ron-zocio --Ln,  duc ion of t c I 	t ios 
necessary to estaTo1iai precisely the inicoration site of this phrge 
into the F. ccli men sise. 

IWo integration site has been maared using Hfr 0-15 .nd Hfr KL16 
conjrgcoion systems, in errupted mating cx erinents mmd. fmnally Fl 
trarxedmctions. It is located .sdjacai..t to the rhe. locus uhich is 
at i) iocutes on the F. ccli mao. We are presently .;.tteupLing to 
demonstrate i.ntegrmticn of the 186 genorse by F I ts,nsdactians 
iflVOlV11h markers soanning the 1 86 attochnenl; site and ultimately 
through :i ; ecialised ircnsductions by phaie 186. 

0 

cz,çfi 

/ 013 	 \ 

w 





A COIi2OiJi'D FIYEi1) ZO:f1 Ih I)IIYMURIA 

By E. Caddock 

School oi Biolo'ical Scic-riocs 

University o± Sydney 

Scveicai chronosome races of the stick insect Didym::ia 
violescers come iro contact and hylDrifize within a limited area 
on she northern ed;e of theEarrinctor. Tons plateau. The con-
sequences of the meiotic 'behaviour of hybrids from this zone will 
be discussed and. an  interpretation of the situation pacoorhed. 
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By Judith FouJ 

School of Biological Scie-nos S 

Flinders University, S.L. 

	

Followine ielohase II in anthex:: 	the 3tyrhelioe.e (scridaceae) 

thec 	the Lo c 	ire iiile1 	L 	 or' c 	e cell 
and dec;enerate only one nucleus c oiniDle es dvelc pincnit. In a triploid 
spoci2s ije coo 	 n, this .::ctional nucleas aTh TS has 

s. h Lid chroniosoirLe number of (4) fo :c; univalehi lironOsOilles are 

excluded from the pcllea. 

Selection nn5 dagenivatica of to t!ree nuclei is the result of 
i1 qnnnnnoa of events initiated at premeiotic mitcois: 

Superession of eloflfr'ation of the mitotia c cohccc spindle. 
Esto.blishrceflT of complementary polarity is paioo of sister 
cells. 
Initiation of a tripolar epirdie at motaphase I of meiceis. 
Temporal difference between the two second diuii5icoL spindles. 

(In the 	ecial case of L. junijerinus and uneoucl distrib- 
ution of chromosomes also remdts). 	 - 
Differentiation of 3 of the 4 iclophass II nuclei. 

6) Expansion of the functional c:Ttoplssm pushes 3 nuclei 
(found in ow-organeilnr cytc rIas) to one end of the cell 
and a cell n]ate is laid dorm asymmetrically. 

In SOLIS species specialiZect chromosome hehaiiieur has amplified 
the torpornI difference between secc:d division snindles loading to 
a greater stability of the system. Srecies lacking amplicacion 
often e:thioit Xariea degrees of osvelorTlcnt within each polon ietrad. 



II1B BdiBCT OF X-IRRADTATTOi Of 0 TISJ;i FRFTTJiih CY 

INOHORTHLFFSBBTJNNBUS 	n1org. 

By Dr. M. VIeS te..nw:J1 

Department of denetics nd human Variation, 

La Trobe University. 

Low doses of X-irrdiation can dOer chsasma foecuoncy as 
scored at diploteiae-diakinesis if givsn during discrete reriods of 
prophase I of meiosis. Thus irradiation given durii prcueiotic 
DNA smOesis leads to a reduction in aeon cell chiasma f•.oquency, 
while loradiations given in lepiotone or zygotone-early oachytene both 
lead Oc an increase, The finhings of s. Jose-response experiment 
will be discussed in relation to a recent scheme (IAW7htCf, C.VJ. 
and BOLl, F.D., 1970) which attempts ho interprEt the action of 
ionizin irradiations on reiosis. 

p 



'FIPrOT OF DENS ITV  ON :JJIASiA FR OUFFOY I 1 

TEll LOCTfS II, CITORTI ThY. s TIIIHIlUEl 

By O.R.  Bym-ie and A. HawUe 

Deiartment o f IL;o- ny 

A .N.U. CalilDerra 

Snidies on voriatiori in density o± 1he plague lOCUSi, Chortice 
1p 	iidcse a no 	1 re aSSOOL uon win Cl  aia 	c enc 

The eecu of tempetatL ce aaa some Eloro ii cel et ccl e olrl 

chiasna n'orber will also he reported. 



EF]J1CT OF DEi'fSITY ON REOOiJI!NATIO IN 

DNOSOFHILA_IiELANOCTFR 

By A. Hawke and 1. Scowcrcft 

Department of Botany 

Plant Industry, OSIRO Caaberra. 

The efFect of density on recombination between two linked markefs 
has been iiirestiraied anl will be repeated. Females from c::owded 
cultures have shown a significantly lower recombination peacentage 
compared with females reared solitarily. 



uv 
4 U q 	(#Qo) 

c (He) 

e) 

JT() 

1r'- 

I 	 4r () 	( -) 

3 	 i) Iee  

o 

EFFECTS OF FL SNIDS Cli.P..I.DI.TIC SLN ST T IVI TY 

CF SAIC4ONELLA TY IT Il'iUR1UIT 

By D.G. MacPhoc 

Department of G-cnetics and. 1-laman Variation 
4 

La Trobe Univers:hby. 
C 

Certain extrachrornosomal genetic elements or pla kids have 
been found to protect strains of S. tinhiiiuiriurn  against the

e dlye 
thal 

imi 	leffect of ultraviolet irradiation. The same 	
Oh 	seibl eincrease ;he JY mutability of bacteria carrying them. 	epo  

explanation for these findings is that the plasmids carry s. gone 
(or genes) concerned with reiair of radiation damage. Results 
supTJoriItg this hypothesis have been ohbo.imeri using the drug-
resistance transfer factor R-Utrecht. interactions betvoon 
R1-Utrocht and Co1E1 (a colicin - determining piasmid uh.ch does 
nat protect cells against TJV) will be dsoussed. 
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TYTOFHE TRiTSPOjT Ii VJRIOTiS 1IUT.A.NT 

STRI.IbS OF 	UROSFORA C7LiSSA 

By N.G. 3ni 

School cf Biological Sciences 

Flinders Universiiy S.i. 

1Htprts which ore resistant to the amine acid 	eToueos, 4- 
methyl-tryptophare exd para-iiucrophejialomine kayo bam isolated. 
These s trains are defective in tryptorkame irorort. 

- 

Genetic revc:'tants of clloe mtr-2 	ave boon 1SOJ 2.tOL, and these 
are found ic be of several types. Fi otly, there are the oit 
roverin which tryutophane upiahe is similar to wild tyo strains 
Seconc7:ly, some so-coed site (iniragenic si.mrcssor) iereesi;a s 
nve coon fs'rc1 LII \ hice 	'e 0± 	:e _s st 	r" 	lovcl 
The tiri9 type ofeomt is ue to mward mutation at so un-
linked sup ressor ic cus and uptake asainaploars to toroduced 
rate coaparea with wild type. This oc mJ0S5Ir  mutation rio so not 
appear bc he a nonsense suppressor, hut is prsbhbly duo to on 
alterch:Lon in Cl. 5(00IId Uptake system. 

In the ce.se  of those revertanis reseitin from intrayenic surp- 
ressicrL, the secon 	 n d site has bee isolsh;ca. in some CO SOS 	is found 
to he defective in tryntophane transport similar to other air alleles. 

17 

gNA 3 

ç 



Eo 
C 1<; (q, A. 

SEUTTIVITY OF EACTERTOPH 	).. TO CClIOiN Ci-2-E2 

By R.R. 7, U1] andp.R. ieoves 

Department of hic:oobiclogy 

TJriversity of A3.olside 

Tratment of B. coil K12 infected kyC1:57 witi. clioin 
0A42-t2 rcsu1ted r esrtial inntbitio 	the i±ecc.on 	£oces. 
Uninfecied bacteria were killed by colieTh with a rrobe.bility of 
about fiie times that of similarly trea::od >- infected hacte.:ia (loss 
of plac m ie foring ability). TheX-DIti, hon prosemi in a bacterial 
cell either as the replicating DNA of infectious phage or as the non-

DPA of superinfectin&' phe was degraded to ald-soiuile replicating  
material foliowiug colicin treatment. An analysis  of-  the intermediates 
of DTA bcert:oown ii s reveled tt dao. tou of tbe Di.% 2L to acid-
soluble material was preceded by endonuoleolytic frameutstion of the 
chromosome at a limited number of sitee. This is th3 eaae mechanism 
of degroctation that has 	viously c'i bscvcd ±0 E.ci lA. 



CERIPIIC INFIICATIONS OF TUF iT KU STRUCTURE OF 

NUCLUARDIVISION IN PNNAIJFCIUN 

By I. Stevcoison 

Departent of Develctoontal Biology 

Australian National UNiversity 

The division process of the ciliate macronucleus is usually 
described as amitotic; as there are nenerally no chaii 	in cILromatln 
condensation; or the aapearance of chromosomes or comeo: able spindle 
elements to iLLose found in the mitotLo spindle. IIacx'onuclear amit-
osis has 1)5011 studied in Paramecium m: elia with the electron micro-
score, and the involvement of microtul:clar elements in each of 
the three stages of macronuclear amitcois, condensatim.; eJoaation; 
and k.±yokThesis, has been demonstrated. In the ligb of ultra - 
structural observations on amitosiS, some concepts of stanciu:oe 
and function in the ciliate macronuclers will be discussed. 



TFJi GihTETIC RAP OF THE HUIJI\.0 X CJIR0i0SO!E, 

WITH A REPORT OF A STTODY OF THE IJIUKAcTE 

RLIATIONSHIFS OF THE LIISOR-IJYHAN LOCUS. 

By D. 1.1a1lace. 

Quonsiand Institute of Rodical Research 

A maCe  faiiil.y with a partial. deficiency of the (Isyno roe ponsoble 
for the Re ech-Wyhan syndrome, Hypoxanthine-guanine pRo sphoaibosyl 
transferaso has been found to he segrea'Ling for deuterT opic colour 
blindness and Xg. This has afforded an cruortunity tossied' the 
linkap:e relationships of these 3 X-linkeJ loci. The results of this 
study will be rresentsd. 



CHROMOSOHAL IPCLYMORFHI_.I OH THE Y CHROMOISOME 

IN AUS TRALIAR AECRICrIRAL 'ThHD hid ITE POFULATI'T;Thi. 

By Dr. R. Anei..l 

Prince Henry Hospital 

Randwick J.S.W. 

The relative leITgth of -the Y chroa0soLe in a groUp 01 

Aboriginies from Central Australia end a group of Caucasioes 
from Melbourne has been compared. Analysis of the data has demon-
strated that tue thean iength of the Aboriginal Y is siejuiiicantly 
shorter tan that of the Caucasian. Y. Examination of the iluor-
esconce pattern of the Y chromosome sing quinacrine eivatard has 
shown a correlation hetweea the extent of the floeescen 
segncrt and. the total length of the I ehromosoae. 



V\J IAT IONS IN MAT INS- FROPE:N S I TIlLS If SELEC TED 5Th AI S 

OF DTOSOILHILA cLEIT COASTER 

By J.A Mofenzie and P.A. Parsons 

Department of G-onetics and Human Variation, 

La Trobe University, Melbourne. 

Mating experiments were carried out by means of multiple 
choice and male and female choice experiments between 3 limos of 
D.elaoste, previously subjected to directional selection 
for sci char oeaeta nuoe' for 73 go c. o ons. Mon 	a n.urbers 
of these lines designated A,B and C, were 4,6 end 16 resDectively. 
Line C was homozygous scabrous, sca,and hence sea sea flies were sub-
stitutd for 11115 C in analogous experiments to determine the 
importance of the son locus in the behavioural patterns observed. 

lines A and B mated essentially a. random with each 	r 
but lire C showed extremely high female receptivity and ion male 
matlm0  rrooc11 cv con'parsd wi h A and . 118 1fl FOçL 	1 S J' trim 
the lines arc much more equivalent indicating an ada muon of the 
thresholds of the sexes of the 3 lines. 

The iaatin, behaviour of the homoz:ou.s san sa stock warahleled 
that of line C in all respects, but Js not as OxurceIc as One C. 
It would thus aprear that the difference in the mating behaviour of 
line C, and A and B may be partially involved with the roicn of 
the sca locus. 



JIOR1PH OLO STY AHD BEHAVI Q1L1 I: ill CE dUD likE 

By F.A. Parsons 

Department of Genetics and Human Variation 

La Trobe University 

Three inbred strains of mice and their hybrids were assayed 
for oren field activity, open field emo-bionality, exploratory 
ability, initial reaction to shock, and learning in a conditioned 
avoidance apparatus. In general, strains Ealb/c and C57B1 were 
extreme or 	l trits and 03H interme. T f 	al 	a 	 a dis:b 	he same was found 
for weiaht in that Ealh/c 	C3H > C57B1. Skeletal variability was 
assayed by scoring the cresence or absence of 25 minor skeletal 
variants. Computing measures of diveegence between strains gave the 
same o:.eder. Hybrids mostly fell between the inbred strains, with the 
exception of traits associated with le.aneing which floaTed katerosis 
often associated with homeostasis. 

Admitting that the number of strins is limited, the (hba allow 
one naivr y to argue for a correlation between skeletal ;sorphology, 
weight : ad behavioural traits, whichmay not be unreasonable 
since el'eletal variants are presumably associated with variants of the 
muscular, nervous and vascular systems, and hence with behaviour. 
This me: fl-b, if substantiated., would eunoort theories of relationships 
between vorshology (somatotyes) and behaviour in men, and agrees 
with tb: associations found between morphological and behavioural 
divergc.e in the genus Drosochila. 

(This a H was done in collaboration with l/endr Kellock and Astrid 
Rose.) 


