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'lhe Departrrent of '£netics is r:ainly inter2sted in sttrlying 
processes of adaptation and. orgaxric evolution by using the car.binccl 
approac.11es of ge.-rietics ar.d :rrolecul:rr biology. l::Jq:>eri.J:rental organisni.s 
range from viruses and bacteria to fLh, n:onotrerres ?-nd mamnals and 
require a wide variety of techniques an5 c:qparatus. Genetical 
iretJ1ods of mutational dissection, reca:ub:L'Jation and segregation are 
usee in conjunction ¥:ith biochernical a:n.alysis to study microbial 
evolution but these ri~thods are difficult to apply to higher d i :··loid 
organiszns , In t.l-ie latter? Sflc"'Cial ae-.cT.tion i s pa.id to the corrpa.;:-­
ati ve properties of enzymes of related function, to tb.2 population 
distribution of natural protein variation an:J. to ass.3ssrrents of genetic 
relatedness by nucleic acid ~ybridization. 

Advances i:n rricrobial evolution inclu .. ie the discove...ry of a 
complex interaction bE:U...-reer1 genes u"."rle..r natural sele8tlon and apparently 
quite unrelated genesv the derronst.ration t..11at tt.i.e majority of ne-1ly­
arisen mutations have little or no selective disc;dvantage and a 
canprehensi VE: i10del for the origin of :mi tDchondrial mutants in yeast 
which are deficie.'1t in respiration. In the higher organisrrisv stooies 
of the em::ynBs of deep--sea fish havE: sl"..own ho\•' t..1:.ey are adaptively 
mx1ifioo to withstand high pressures? considerable progress has been 
made in defirdn] the genetic structure of wild rahbit arrl rnarsupial · 
populations and the arnir.o~acid sequences of cytochror:e C rrolecules 
are being deterntlrn:;J to define e1e evolutionary status of . these 
unique organisn'lS. Furt.11e:r experirrer.-cs on the transfer of genes· 
from bacteria to the C<-?lls of higher organisms have been particularly 
ooncerned with th~ rossibility of ge."'lerat:i.r.s plarit cells capable of 
nitrogen fixaticn. 'I'o this endp attewpts are being made to 
establish benig!!. associatio:is between nitrogen·~fi.xing bactr..rria and 
culture-..:i plant cells c:;.nd to construct in bacteria a self~reprodU:cing 
genetic system carrying tb8 nitrogen-fixing gene..s. · 

1. Evolutionary .Adaptation of Enz~s 
- . 

(a) Catalytic efficiencies of 'enzy~l:::s from ec+-..otherinic and 
endotherntic animals ( ... T" Baldwin) 

As tell!-'erature has a rnarkeJ effect on tt.e activities arrl 
stl:ucture of enzynies, the questio:r. arises as to how harologous 
enzyrces are adapted to function under t.hc dif f t:;rent thennal environ""' 
nents preSP...nt in diff ere..Tlt orgcnisms. · 

Previous stc;d.ies in this laboratci:y r\ClVe bee...'1 concerned Wif-Ji' 
the effects of terrp;rature on fonmtion of tl.e enz-.JilE~substrate · . 
canplex arrl the ability of thermally directed d:ianges in e...nzyrre 
substrate affinity to stabilize r~:;action rates over the }x;dy te.'11-
perature range nonrally experienced by ectothennic animals. 

.. 

Present investigations deal wit::1 the next stage iJ1 catalysis ~ 
activation of the enzyrre-substrate ca:np1ex. 'I"o fonn the activated 
enzyroo-substrate canplex; free energy (t.G) must be added to the 
cnrrple.x, and the rnagnitl.rle of t.G can be thought of as the energy 
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barrier t0 the reaction. By significantly roouci·1g llG values .. 
enzyr~s cnabl2 rretabolic reactions to cccur at satisfactory rat<:;s 
at biological tanperatures. 'Ihus it v.;ould Seat1 advantageous if 
e..r1zyrt~G frcm cold adaptc.~ organ.isms could reduce ti e 6G character­
isti·1"' of their reactions w a lCMer level tli..an thos;:) of warm 
c;Dapbd St.A~ies. 'Ib tc~-:. t..'lls hyf.x)t'h,.esisr H4 l<;ict.1.te deb.y~rcg-:mase 
1~'ffi2s have been purifiErl from a range of · aru.rrals expe..r1encm9 
different body t:enperatur·:.:s arrl th,.,i::- /JG values dete.rminGd. 
Preliminary reaults show a rositive correlation i::!".'2tween 6G and 
body tarp?ra":ure r and :furb"ler u differ·.:mo3s in t.H ....,"1d 6S (enthalp-.t 
ar.d entropy t.m.t::i resr-ect.ively) for tJ'l.e hcr.ol:;gous enzynes car. be 
accounted for on tl1e basis of different a"lnunts of w2a:';: bond par­
ticipation i."1 t.he formation of the activated en.zyma-substrate carph-..x. 

(b} .Hegulation of I~tabolic Pathways Cl.uri..~; 'lnrxrnal 
Accliroatio.o in fish ~ {J. Bal~lir~) 

In wann adapted fishu utilizatior1 of glucose---6-pmsphate 
(G-6-P) by ti1e pentose shunt is lo.<1., probably accounting for less 
than five fer 0211t of G-6-·P netabolized. P..ol'levo:Jr following oold 
acclimation, b1:e perr=entage participation of tl1e p::m.tosc shunt 
increases as part of an overall reorganization of metabJlism. One 
major role for incrcasErl shunt activity is the prcduction of 
increased anounts of l>jAJ)PH r1.c:quired for ·H1e elevatE:C synthesis of 
fatty acids in the oold acclimated state. To gain sare insight 
ii1to oontrol ITeehanisms underlying tJris d1ap.;:e i!1 shunt particip­
ation catalytic arrl regulatory properties of shunt enzyrres fran 
warm arrl cold acclimated ra.inba-1 +-..rout are being stwied. 

(<..!) Ch§nge8 in t0Bti.:; specific lactate dehydn"'IC]~nase 
isoenzymss during the seasonal sperrra.togenic cycle of 
the r1s:rsu ial Sahoinobates votans ('"ireater lid.er) 
(::.-. Baldwlll, P . ~ c--Sni"" · and C. 'l'iderrai.11) 

'Ilic saratic tissue:; of vertebrates usua.lly contain up to fiV<.--2 
e l ectrophoretically distirlguishable lacf-...atc d±ydroge.Tla.Se (IDH) 
isoenzym?s produced ly the randan association of twCJ subunit types 
(1'-i arrl B) to fonn the tetramers B4, B3Au Bi\.21 P!.3 and -'7i.4· An 
ark~j tional lDH isoem:yrre (C4) r cor~ta.inin.; a third subunit type (C) 
produced at a genetic loc.:is sepc..rate fr:.-..'1-. those of tl1e A and B sub­
units u cxx."llrs in sY'~t anr=i testes of birds and both rrarsupial and 
eutherian ITlalTIPal.s. Usually only :i. single C4 isoenzyire is present, 
the association of C subunits with "A and B subunits to fonr. multiple 
testis specific isoenzyrres b0ing prevE:nt ed by switching off of A 
and I' subunit production -uring ~-ynthesis of tb.e C su.l)unit. 

W.::: hav"-~ foUI'l0. a similar corre lation bet:wc'Gr1 the OCCU..'T811CG c£ 
testis specific IDH isoenzymes and ~.1clic: 8pe:rmato:;renesi s in a 
marsupial 1 the greater glider. licMcvcr r this SfX;."'Cies differs f-ran 
nost in possessing four testis specific IDH isoenzym:;:s, ~ of wr.ich 
appear at the onset of spermatogenesis p the oth 2.r t."WO appearing 
during regression of the testis at the end of spenmtogenesis. .An 
analysis of these testis specific isoenzymes, using kinetic, 

1 ~~ of the Depart:Iront of Zoology 
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imnunochar.ical arrl elcctrophoretic techniques 9 !1as sho.vn the subunit 
rompositions of the two initial bands to be C4 ;;i,,_rrl C3t'.. 1 mile the 
regression ba."X:1S appear to oo C-·B sulJt.m.it bybri ds o The presence 
of the C'jA iS00.nzyrre p~esumably aris2s from the syntl.18sis of small. 
arrcunts of the A subunit concurrently with C subunit synthP.s is, w~l8 
the apr.earance of CD hybrids duri..'10 regr2ssion of the testis can be 
explained. i.11 terms of a switchfrig on of B subunit synthesis before 
?rcxluction of C subunits has ceasE.<l" 

(d) Adaotat.i.on of enzyrrcs to high pressures~ (Po W. :noch:1chka 
2 

J. Baldwin a:-..d K. Storcy2) 

'l'he basic action of pressuro on various m:;tabolic "recesses is 
described by the r olationship f-

!:N = 2.3Rl' log kpl - log kp2 

p2 - pl 

where t:N is the volute change of acti vat.ion {vohlm2 of activated corrplex) 
(volt11:n2 of reactants 

R tb~ gas constant a.Jd K the vcloci ty constant at pressure pl and. .p2. . . 

Unlike tarp.;.rature 1 which affects all c~emical reactions in the 
same way (by altering the kin":)tic energy of the reactants) 1 thq effxt 
of pressure on reaction rate depenes on the associated changes ''i..-1 "\Tolurneu 
'M'len 'the vol\.lte of the acti;.~ted ccr.plex 2XceErls the i:nreragc volume. of 
the reactantsq pressure will decrease reaction rates. At the p:>int 
where the voll.1f!\'.)S are EqUal. 0 there is no cnange in the reaction r 2.te 
urrler pressure. ~ t.'1-ie voluma of the activated canplex is l es s than 
that of the reactantsv pressure accelcra::es the reaction rate. In t.1!i2 
latter case v the. reaction can go t..1-L...roL'gh a pressure optforumu the 
pressure at which this optimum occurs often deperxli..-r1g on te..~ature. 
Thus where t:Y.u or rrore enzym2s compete for a single rretaboliteu such differential effects of pressure UfA)n :!:'C:lction rates cnn alter t.h2 flow of material through critical branch points, and oontrol requirem=.mts Jt 
such ;:oincs w:>uld be ~...ctea to depend critically Uf:On pressurE:. 

Pnrticipa.tion in the ~ilpha Hcl ix :~na exr-aJition in October-
1..0vGilber 1 1973 provide::l an opportunity to c.xarni.ne the \:.ffects of both 
tanpcrature and pr essure on enzyires fran surfacef vertically 11ugrating 
a.'1d abyss.:il an:i.m:lls. 'lbe main studies ·were as follows g 

Unusually high activities of cit.rab:; synthasc in the gill of EL.'1 
abyssal fish. 

Citrate synthase of the gill of the deep sea fish, 
Antimora ros·trata was isolated and i.'urificd to cxai:nil.''J its regulat-.n:ry 
a."'ld catalytic properties at different tcrnp2raturcs and pressures . 
'lbe enzyma is undGr feedbac.k inhibitory oontrol by a-ketoglutarate , guanosine triphosphate arrl adenosins triphosphat2 1 but the last is 
probably the rrost inlf.Ortant under pit-iysiologicr~l conditions because 
of its greater availability. Although none of these regulatory 

2 N::>t n rrauber of this university 
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properties are alteroo by higi1 pressure, the rna..."'Ci.mlm velocitv of th8 
enzy:tre shows a prr~ssi..ua opdJ11Ui'1 at about 3vCOO psi and is i.nhibit8:1 
about 6,000 psi. 'lhc pn~ssure sensitivity o:f the e.nzyne is 
:i:·Erluccrl at high te•1f~<3ratures (26°C) :..ut tarq:::era"i:.~lr·.) ..:::.oc~ m~;. a.f:f=, __ :~ 
the: appar1211t activation energy of the ::::-eaction. '.rnc; ·3I1Z~ occurs 
i..11. unusually b.igti activity in t."ra gill of thls fish (aoout 6,500 
µrroles citr::ite fon:ffi/min/g. fresh w.;ight}. This r.igh 2..ctivity 
rcy represent an overall high r:~:t.a:r..clic l ~ap:1city of t..11c An.timora 
gill which r.l.lSt sustain nonnal teleost os~TOregulation (the chL:f 
<.mergy-ccnsumi."1g wc:r.k fG1ction 0f the gi1_l; despite the c:ct:rc:rrB 
physical oondi tions of the e.l v _;_ro:nrrr=nt o 

Functional prop::rties of the ;1ctivc site of brain ~cotylcholi.1-­
est.:.rase irl an abyssal fish_ 

~l;.e C:.,:";\:::tylc.bolfr,2sterasc;-... of t.L1fJ brain:::: of .1"1 abyr~sal fish 
(Antimora rostrata) a.."Xi a surfac...'C species , the ccmron m-:;hi ma.hi u 

were extracted and c..arpc:n.d. ;iJ. thov~;:i- the 1-:m.~y:t!\'..::! from both speci2s 
was si£'lri..larly pressur2-·inhibit.oo urrler optimal sub~--:b: .. _tc.: conditiori.s 8 

th:.; ~{1"11 for sU:c~>trate was C:i<.cr-=ased by pressure in the Antimora 
&1:zyrce but incrcasci.1 by p.:Gasure in the en:3~ of tJ;.e surface fish. 
T.'.-.e basis for this diffr..=..:.."lce was examined by n-vtking r.omparative 
stu:lies wlth a series of ~t:i.tiv•:: i:lhibit..ors. 'rho active sit:Ps 
of both enzymes wcrs found to be similat.' coxc-opr. that ligan:c'l birnbg 
of acetylcbolinesterasc in .f::!J;.: abyssal specfr:::s is less d2pe.nc:0rrt on 
hydrophobic interactions th..m in the E>urface sr,c:eies. T.his 
finding i~lains the increase i.."'1 substrat~ c.ffinity l1y pn~ssurc in 
Antimora but not i.-ri m:~.i In:"..hi, th0 difft.:.rence in the inhibitor 
oonstants •;itl·. tc~atur2 in the two enzymes, ar.d the co:-sistsntly 
higher affinibJ for the inhibitors tes"tG.J. in the Antimora enzyT1e at 
low tatp2rature. 

of mt1.sclc citrate; rthase 

'1hls e.'1Zy:tX:: is uniq-Y; a.-ro~1 hl1C1,Jn a."".irr·.~1 citrate synthases , 
It is subject to r'cnd-prOO.uc::t·' i:ihibit:.ion by r.i-h:!toglutaratcv 
tll8 ri"Etal:oli t:e cm-product of th-2 first spc-:rr:; of thG? Krebs cycle, the 
inhi.hition L.:.ing cc.rrpetith'"e with oxaloc, . .:etate. 'ln.G enzyme is cJ.so 
under ''ene.'!.·gy ch.'"'.rgo11 control in ·1hlci1 1..1d8i"10Sin(-: triphosphate O'!: 
guanosine t..riphosphate aro potent ir:hi'.Ji tors while ad8110sine rrono-
phosphate is a potent deinhibi tc:?:" . 'lhese t.""lree rcgulu.tory effects 
\\Duld be CXJ?0cted to supply this tissue Jith ~le i.""1frn:r.iation for 
tt.~) -:I):rtrol of the first step of th~ Krebs cycle. r:-rowewx 9 rE:rlucoo 
niootine adenine c..inucleotide (NAO t) is also '3. strong inhibitor. It 
is probable that .high NADH OJ11('..entrations in viva w::>uld signal anoxia. 
m:d this regulatory effc.ct 'h"Dul.d ~:';ut off cit.rate synth:isc during 
acrobic-an.:i.erobic trilllSition. 'Ihis interpretation is supfX)rte1 by 
the observation that squid musclo c:i,toplaSI'.tl'~ rnal,::.t2 dehydrogena.se 
i.s very sensitive to nicotini:;; adGnine dinuclec'.:.idc inhibitiong an 
effect that ··~uld greatly assist in tl1e rartitioning of oxaloacetate 
mtwf~>en citrate synb"'1ase and ID<llate dc~.hydrogenase during aerohic­
anaerobic transitior, in accordance with changes in redo::-: :t0tential. 

The ef focts of pressure on all of th2 above regulatory 
properti2s of squid nn.iscle citrate synth?..sG were e&·mti.ncd an'l all 
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wore f ourrl to be quite pressure inse.'1Si ti VE:, as was the :rraxirra.m1 
velocity of the reaction. Thus t."le rrain switching rrer..;hciri.isrnG 
of the enzyma are pressure indep::rilent ,.f.rich would appear to be 
advantageous in a highly activE:; predator urrl(:;rgoing subs-tantial 
pressure changes during daily vcrticaJ.. migrations through the 
water column. 

Further studies are being :m~ck~ of tru.~ effec'-._s of temperature 
and pressure on oti".P:·)r enz:y11-es of tl1e pelagic squid. Particular 
attentim ... is being given to enzym2s of energy neta]:x}lis:n including 
:..iUScle rralate dehydrogenase an.i musclG fructose. di phosphatase. 

2. Ecological C<metics of thG Australian Wild Rabbit. 

(a} Gc-:.c:igraphical survey of variation in l?rotci.ns 

(B. ,J. Richardson, i1arj•)ric A. Ccx;gu.n 3) 

As a first step in detailed studic:)s of this anilral, a survey 
of the geographic:ll vnrie.tion of th8 species throughout its It'ainland 
rang8 r..as been started. So far, 1,200 rabbits have been collE:.-ci:ed 
from 15 different location.c in the: ea.stern States mid are being 
examinaJ by electrophor0sis for variation in transferrin, albuminu 
ceruloplasro.v haptoglobin., hacr.uglobinv iso-citrate dehyCirogenase9 
nucleoside ph'.)sphorylaseu lactate dd .. ydrogenase, glucose phosphate 
isarerase, phQsphoglycerokinas~v glucose-6-pr1osphate dehydrogenase? 
6-phosphogluconate dehyd..rogenaseq adenylate kinasi..;, adenosine 
deaminas8u iroophenol oxidasev phosphog1uca:utasc and esterascs. 
A further thirty proteins will re cxarni..ried as t..:im:::: al.lows. Poly­
::mrphisrns have already beei1. found in 6-phosphogluconate dehydrogenasce 
adenosine dearn.inase, adenylate kinase and an cster2..se. Insufficient 
data are avJ.ilable for a geographical analysis to be undc-;rtaken at 
present. Samples will ::x:: collected over ths next fevv nonths fran 
sites throushout the rest of b.'1e r'311g~~ of the species u with the aid 
of CSIRO and the Victoria."12 South Australian and Western Australian 
State Depart::nents resp:ins:ible for rabbit control. 

(b) 

Populations on four properti0s in the Canbsrra -:rrea ~ six 
separate J:X>Pulatio•1S in the ecologically r:arginal SnJF;y Plains area 
of the Australian Alps arc being sarnploo at regular intervals (1-4 
tines/year). The populations iI1 each district are from 2-20 miles 
apart. 'lhe effect of we.:;.ther o:mbint:x1 with tbe different social 
and genetic structure of these;; t.w:> ara"'ls will be studic:.0. in situa­
tions where gene f:l0t1 is mininal (due tc ru.bbit proof fences and 
distance). 

3 . Ma'P.ber of the Dep'lrtm:!nt of I?ot.:--my 
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Sarrples from at least twelve different p::>pulations in each of 
these tw:> areas are also being oollected for comparative purfX)ses. 
This will allow a study of the effect o-£ the markedly different 
ecology of the two areas on the genetic structure of ti:e speciesc 
Preliminary results show that the g~1etic structure of the FQpulations 
in these tw:> areas is ~te different. The allelic frequencies 
are mud1 the sarrie on each of the properties .i.11 the Canberra district 
while at Sn.OW'.f Plain there has been apparently rand.an loss of alleles 
in various p:>pulationsu p:cesurably due to the occasional catastrophic 
crashes in numbers found in this area. ':'his rray be to the advan~ 
tage of the species as it. a:i.J.cws populations with unusual gene 
canbinations to be tesi:e:l by the environment. 

{c) The micrcgrosraohical and terUfOral distrfrution of 
c..llcles in a marginal and a successfUl FOpulation 

(B. J. Richai.·.Json, Marjorie l' •• Ccggan3) 

A detailed study of ge.-ietic variation in tVK) tagged FOPula­
tions, each covering an area of several hundred acres u has been 
started. Behavioural c:.--:~ ecological stuGies have been carried 
out for m:my years on ooth i;opulations by CSIRO Division of Wild 
Life research scientistsv ~:ho are actively supi:orting this study. 
The first FOPul.ationv at Srnwy Plair.s in I<.osciusko National Park 
is a marginal popul.ation v _ ich suffers frcrn occasional catastrophic 
crashes in nurrbers due to r=a.vy sno ... 1 falls. The second FQpulationu 
is in Urana, west of Wagg·a Waggay in good r3bbit country. During 
the present breeding seasonu detailed studies arc being carried 
out on the inter-social u: . ..: \:: i_striliution of alleles in each p:>plll­
ation and also a longitudinal sttrly of the survival of kittens 
with differe.11t genotypes . :ilttens are tagged at first capture 
and atte.rrpts are made to rec.apture "111 surviving 1;:.ittens at 
approxirrately nonthly intervals. Preliminary analysis of sare of 
the data from the SnCMy Plcin r:opulation shows that the gene 
frequency of an allele of adenosine dearninase can change fran 
0.5 to 0.9 fran one warren complex to the neighOOuring one, 
separated only by scx:::ial 1:-x:-..:-iers. 

If this year '' s resU:.ts are satisfactory, perturbation 
experim=nts will be started next year by rerroving a'1.iroals of 
particular genotypes before thE onset of the breeding season. 

Similar programnes will be startee ocxt year in association 
with the South Australiat1 and Weste...."71 Australian State Depart~ 
ments responsible for rcWbit c..'Ontrol. 'lbe South At.Lst.ralian 
population is in the arid zone and shONS massive C'.{clical changes 
in density. The South Australia.1 W'.)rkers are sttrlying a range 
of ecological and social f o.ctors in this pJpulation and these 
will be related to the genetic dimension of the ;::cpul.ation. In 
Western Australia one of tr:.2 !;Dpul.ations is derived fran rabbits 
fran a separate release frcn those f0und cls'.;Wbere in Austr~lia. 

3_ 1'1errber of the Department of Botany 
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The other IX>Pulation is a nonnal control population. Again a genetic 
dilrension will be added to a detailed ecological stu:ly carried out by 
the State Deparbrent. 

(d,) Characterization of the three 6-phosphogluoonate 
dehydrogenase isoenzyrres found in the wild Australian 

rabbit (Marjorie A. ~an~ J. Baldwin .. D.J. Richardson) 

Three types of isoenzyne ?Cltte.i:n.s are found for the Cirreric 
protein 6-·phosphogluconate dehydrogenase (6PGD) in the rabbit arrl 
their distribution fits that expected for ~ alleles at one locus. 
'!he tv.o harq:;olyirers {fran harozygotes) arrl the heteropolyner (fran 
the heterozygote) were ioolated and characterised kinetically. 
'!here was no difference in I<m {6PG) or Km (N~DP) ooth with and 
without rcagnesium. 'Ihere was no difference in the ef feet of 
terperature on l<m arrl the· energies of activation of the three 
proteins were identical. '!he pH profiles were the sane as also 
were the specific activities. The patte.t:r. of therrral inactivation 
was identical in each case. i·filether the alleles are selectively 
in:listinguishable, as implied by these biochemical stu:lies, is 
unknown. 

_ _ 'lhe n..o alleles for 6PGD have been foune throughout south 
east Australiav with t:Lt.ie exception of the: coastal ro,gions -
inchrling a site near the area of original release. If ~he alleles 
are neutral arrl were both brought into Australia with the· original 
release at Geelongu it is surprising that the rare allele has not 
been -fourid there. Other alternatives are (i) that the rare _ 
allele arose in Australia after the rela"'IBe and has not yet spread 
throuo)"..out the range of the species: (ii) there are selectively · 
detectable differences between the isoenz:ymes arrl selection has 
secorrlarily renoved the rare allele from the co-:IBtal populations; 
or {iii) it is in fact in b1'1e coastal populations but by chance 
has not yet bee.ii foundo 

3. Ecological Genetics of Marsupials 

(a) Genetic divergence and ph logenetic relationshir.;>s in 
the marsupial family l1-"!.crop:d_1.dae Kangaroo and - _ 
Wallabies) (B. J. Richardson) -

Previous ~rk has shown that electrophoretically detectable 
variation in enzymes can be extremely useful i !l phylogenetic studies 
of the marsupials. Efforts have bee?1 made t.ltls year to collect 
blood and tissue sarrples fran as wide a ra...1ge of species in this 
group as possible. Animals fran various pa_rts of Australia tlirl 
fran New Guinea have been oolla.'"'ted . When t.i.~e collections are 
cx:rnplete the relative migration rates of arout fifty different 
enzyrres will be -detennined. Sarnplesr sane of them rather 
inadequate v have been collected fran 35 species of rcacropodid to 
date . 'lbe phylogenetic analysis will be carried out using the 
logical system protxJsed by Hen."'lig. 

'i Melber of the Departlrent of Botany 
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(b) ~1:cologiec'"ll genetics of ·::..i.ie W:;. ..... l :zoo {Bo J. Richa...."'"ds0n} 

'f"nE. wallaroo is a snaggy r heavil~/-·b'1ilt kangaroo and is £01 11"'..d 
throughout w.ainl.}11c Australiag usually :5..::-. roughp rrountainous or 
hilly terrai.'l'J. l'arlier studk:s !13.ve s...~ that the e.'lstern sub­
S~)E!Cies (Osph:t•anter robi.;stus robustus) a:_ffc~s in -:. the inlund 
subspecies (O.r. erubescens) in the el~"t::"ophoretic char"'lcteris-
ti~s of the cnzyn-.:: gluCJse-·6...-·p7".iosph~~te dcl-·ydroqc.:-L-:>.Se (G6PD). As 

the species is fouad througrJ.O~;.t Queen..c;le:.d,, with 0. r. erubescens 
i,, the wes;: arrl 0.7'. robustus in the east ,. ar:d G.S thi.s X-linkffi gene 
sh<ms haploid expr~..:ssio!'l (nue to i;.;.1c rrL">tl·.od of dosa·;c r.xxrpensation 
in IT\lrSUf,ials), a serie!:> of SairfJ~ r;s wa.s :x.illectee along an east·-v:3st 
line to exci.mi...-ie b~r hCM r:i1....:.ch thE..? t1ro?:etiec"1l sharp cha..11~e--0vcr point 
in g··:motYI?8 w"fil'l ::.ffcctcrl !:y migr::ltion" This 3.rd.Il'.'al is ~10rIQ:.lly 

sa:icnary but coulc travel long ::.istances if nece-;;sary. 

82.nples were colk.-ct..e<l ("Erai:~ ec-wt to west) t Injllne; m.td1cllv 
Taror.o a.nd Chc.rleville. 'lh:' mjune and ~titchel: anim..-::i.ls ·.v8re all 
eastern in G6l: ~ type whilr..-~ the C;~l.eville an.im::.ls 1 with one exception, 
were inland in G6PD t?.t?C· '::WO samples 'IY«.:re si1ot .:-tt Turnbo; onG 10 
r.lilea to th~ west of the town an.a the other ::o t:.1e S."1!3t. '111c; 
~sterr animus were 1.l::I. inlruxl in G6PD tYr:-€ ·wh.iL: ~:i-.0 Ci.cStern 

mril,',alsu with one GXCGpti0n, wt:r8 eastern in typB. Cor.sc-quently r 

evGn ti'Dugh these an.i.IM.ls ha"J.:-. a tor) SflE£rl .; ri t:X~ss '"if :::s mph and 

live fer. up to ?O yearsf tiler~ wns little effGCtiv~ g.;:!Ile:. flow for 
this gi;;ir11; i-et\Vl::."'e.n ,PC[ll'1ati~ns scparc.t·uJ. by as lit:. e as 10 miles. 
Cl1;.~ly, hi!1ip.ing t."Je ~nirnls frcm thr~ two populations near 'i'arrln togethGr 
for r -::secrrch or c:::ri1rercial purposes may l::.c ntlsle>~ing' e. s-. ; rotl1 

lX)pulations at '1'ambo ar'2 coll1.::!:C!:.e:.:. ill1d trffit.00 as one by ti1e rreat: 
packing eot11pany at Tarolx). 

4. Stu:iies on Sterility 

The cytogen.:~tic causes of sterili t"i in roalc r».,.;b2roganetic 
org.:-.nisms have not to:m GXtensi vcly studi·0>C ? und recently sare 
firrlings in D:rosophil.J. ::c.-t::T1'! ~; h.= VQ.t)' :irn:_-ort:""nt to sterility in 
organisms such ~s m:.111 .::uld r:o~r:!" Sarr:> of the gmerul 1ules ure 
being stu:lied in L>rooophi.la an:i then evalri;~te:i i.."! oth;;r systerns. 

( · ) pte:veloprE.i."1tal c;cnctics of spcrrriio:-;cn'.~sis ir. Drosophila 
2 

n:elanogastez> FE.l...:::s (G.L. :, l'li.klo!" 1 'i·J.J. P8:-1oxk ff 

D.J·. Goodchi1d2) 

'Ihis is a c.:mtinuing strr.y of chrcrusorre r!eehanlce curing maiosis 
in Drosophila. ;. ~ing:-at.ncnnal spcrrr.c:.tid dC?.velommit hyro'·h.-~sis 
has been doveloJ;?t30 wiu.ch r:.latef~ sex cbrarosorrE pair1rig during 
rreiosis tc develoµlental lesions durinry S?..rmi.oga1ci::is. This 
hypoth.~sis was jointly conceived during the writinc.:: of an extensive 
r~view \,rj_ th Dr, J. Peaccckv and it seens to be applical:>le to many 

2 l-bt :i rre.rrbGr of this university 
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organisms including mc:riu nnuse an_: even to the B chrcrrosare systtm 
in grasshoppers. 

Light arri electron microsoope stu:lies on spE'".:rmiogenesis '.rr.2 
being perform::~ie. on cu1 u.ttached XY stock in 'Which i-.bis c:atp.)und 
ch....""OllOsare folds on itself duriI1g m::iosis. 

(b) Electron rriJ.crosoope studies of Drosophiln sterility 

(G. L. G. Miklos, R. w. fJhitty4) 

One of the genotypes urrler stu:'!~/ in r 8.:!.. tion to the hypothesis 
is the :<:-IY nnle. Th8 XYY ma.le in Drosophila contrasts m::irkc:rlly 
in its cytogenetic behaVIOur to rr.cn and m:mse. In humns , t.11.0 
extra Y chraroscr.e is usually eliminated prior t.o IrCiosis so th.:it 
pri.nnrY sper:.mtccytes are >ri'; howev-2:' th\-', cytolcgical pictur~ is 
a ver1 variJble one . XYY-rrucr.:: on t11G otlh:-)r band are invari::ilily 
steriler witl'1 X·-Y or Y-Y bival•::?nts r XYY triv.::ilei.J.tsu or all sex 
chrCI'!Oscrn2S u.s--univalents at rreiosis-.- In. Drosophila, the th::'.:"ee 
sex chrcrroSCT:Es fonn a trivalent &'1d S;?erl:: bre:.Clkd:Jwn is visible in 
the electron microscope. >NY 1 s ere cti....::rract.erised by a wide spectrmn 
of fertilities g varying frcm canplete stc-rr-ilibJ to a.lnost no.rnalcy. 

We aro exc.lrnining the sarrE: XYY mah:: ge:.J.etically as well as in 
the electron microscope. This project is reing rraintained alnost 
solely by tl-i8 electron microscope; unit, which provides a very ln.rge 
proportion of tho facil.i ties and workloa3. . In factr wit.'1out the 
ei.ithusiasm and ready availability of th,:: u..rritl this project could 
not be carried out owing to tilwa pressures on other projects. 

5. Developn9ntal ari.d Biochemical '£netics of Plants 

(a) Haploid cell lines in culture (P.H. Cresshoff, C.H. !by) 

Experir!Blt., have oontinued wibti. tJ1e haploid cultures of 
Lyoopersiaon esouZ.entwn and A.Y>abidopsis thaz.iana that rave be=>.-ll 
maintc:i ned for · 2~-3 ya:rrs. 'Ihe only ~my to keep cell lines at 
present is to sub-·cnlture. M.-my ch:mges have I::..__~ observed, 
nostly unfavourublE.!e as ~ulri be expected wit.11 the .:iccum.llation of 
ger.etical and epigGr,.cti.cal changes. It is usually possible to 
revitalise cultures by adjusting the ch.P...mical and physical environ­
rt:e.'1t. All C'ultures which gre.-en on differentiation rralium have teen 
fourrl by clectron-microsoop-y to c..untc in ffi".l."ly :rr.i tochondria am 
chloroplasts . The fin.ding of chloroplasts is particularly 
interesting when it is recalled that the cultures derive frcm 
the mele gam:;tic G'ell lfr1e. · L. esou.Zentwn cultures have lost 
the ability t o d.iffe:;:-enti2!te into plantlets whereas the A. t'ha.Uana 
cul tun:.:-s still fonn nasses of hap 1oid 't)l.:mtlets o 

A haploid cell line of Vitis vini.fera hcrl di,2d after a m.mtier 
of ffilb.-cultures . 

4 Manber of th "· Electron Mir..rosrope Unit 
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fli.:.""lny unfnvourabl.:-: clvmr.JcS to c'D.1 tun~s s<'..>E-.rred to follow the :m::;v.-:? 

to the n--.~J builcliI1g arrl m3.y oo rslu.·:.oo to th8 various brc :iJr..down fr' 
services leadir/":f to su:1dcn chr-:mgc s in ~1c physic:-11 envirorn:nnt such 
as "t.>21.·-rpernture and ligt1t . 

(b} TbianrinG: auxc:rtr..)Ps~ of Arabidopsis thaUana in culture 
(C. He J:):)y) ... 

Diploid cultur~s of t.hiund.ne auxotro:,J,'.'lE obtaincrl f:t.-cm overseas 
have not bGbavGd in cu . .1.t.ure .:lB ·.JQuld have beer Gxpcctcd. I::. is 
possib:to that me culturu; were hm:ir.ed during tr.i'\nsit to Australia. 
V3.rious Ir12thcds have ,.:;een tcst&1 f c'r nutritional and cr.Jss·-feeding 
·:::xperi.i.-rents in cul t.rre. 

(c, Sphercpl:ist protop::_::·.sts f.ran !wabic.lopsis thalia-r".11. in 
Culture (P . 11. Gresshoff u CoH. Coy) 

It has prove:: relativoly simple t..o m:·:k.e prck0plo.sts fran callus 
cultures of A. thaZ.iana using a singl'-' crl.zyr.12 prsparat.icn obtained frcm 
Dr. Gamberg. F'u.siom. o.f protnplasts .hc.w3 been readi.ly obsP..=ved 
wi"t.,.l-iout using tho SDL"'.:!i.:-.. 1. n'etr..ods c.f Ox.kir..g a.nd ~·Jt...rkers. Our 
studies \«.)Uld. supp::irt the vic;w of G.-mt.org arrl o:-.:-·workers th:it healthy 
protople.sts c...1n. be fnseCi in ro:rma.l . ,: ;-:.:ri..:ri:mt n ... ->dium. In sarc 
cxpcr.irren~; th8 -ilff,i.culty ha..s l:x..'en ·i.:o pr ;c..:vcnt fusicn r?..th~ tlmn tc 
enrourag·e it. 

(a) !!Jj_oopersicon esculentum 1.::v~r-:27 .,1 trµ.nsger.oscd for 
Esaher:t:Ohia ooti gene Z ('°H. Dey) 

Cultures of L. esaulentum ANU-·H27-1 transgenosErl for E. aoli 
gsnE: Z (see Dr·y: Grc..::sshoff c::.nd. P.olfc~ ; 1972 r .;p::rt) ~!ere estz.bliph~xl 
en la&..ose ,supplerrented diffaentiation rredium in ·':hl..; light. CW..tures 
t11.J.t h.ad n_.")t lx..~"1 •:.::>q:csed to ph:1.qs:~r;~"'diatcl g~ ;~ trw..3gc,-..osis · d.i-:i 
nr ... >t est...::"'.bli3h tl1Hn~lv-2s under th:>s~ conditioi s. Gub-cultures frcrl 
cell-·lines t.iiat .had previcusly lx..'0!1 sl:i.a;.r to o-:>ntain high l <..:vels of 
E. ao li i3 -galact£X>idase were observ~": t o grci-:mll y blackQil 0.n:l d.cgan­
erate as did all culti:nx~s i -:ft. in the dark, MiCL"O~-organiST!ls. cculd 
not be reaJverl.'rl from such cul turGs. f:'"ln.~ of these losse- c:aI1 b..: 
att:riliutoo t o difficulties associ.-"J.t.. .... u with -the cha11•?"13 of building and 
to laboratury .•.cci -3.ent.:·. Other c:ul tures in which the E. oo li 
13-galactosid:->.se waEq at rro:3L fivo times thi;:: hr~.:.:ai level of analogcus 
?l1?YI~· .:i.cr....ivity q~.::K·:tcristir.: of the plant cells, oont.inued. to grow 
in til~; light u san2 greening and scrtD not. I.n no . 0~lcs w..:I.·c 
pl::t.."ltlets ?rcduccdu although elcctron-111icrosc6py r ' .. NE£lled many 
c..:11.c:::oploots. T1is fcilure tc forr: ~>lantlets is p ::i.rulled by chang2s 
in non-tr~r1.Sgencs ..... ">l.1 plant nat12..riu.l . It b8ca""IE progressivGly m::-.r0 
difficult to .. be r;m"+...ain ti.'lat c.-ul turcs o ::mtaini::-rl E. oo li gene Z 
Sp.3cified 13-·gc:D.::i.ctosidasc, A o:.mplete sunrr:-y nDrl; than a yf~·'3r afb .rr 
transfer of cultures to light and fll?.dium co:'1G.,ining· luctose end gr:::wt: 
factors praroting d.ifferentiationv s!r.::ws no trace of gene Z specifi,~ 
enzyrre v althqugh the charnct&istic l cw levels of ;:-·l :1.nt .:mzyrre \..:c"m be 
foun:l o 'lhe diagnostic test is thnt E. ooli g~ne ~ specified 
13--galnctosidase is protected ag~t hGc~t dena.turation by its specific 
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antise....TUm but pl,:mt enzynE is not prr..)tected. It should be 
aspecially noted that thes0 cultures grow at various rates on 
lactose, a property thc:.t was not chara.cteristic of the plant cell 
line before transgenosisv although a few controls did grew. 

Cultures maintained for up to one year on lactose-differen-· 
tiation rna:lium in the light (arrl 1--}' yee.rs after transgenosis) grew 
faster when s'llb-=cultured to glucose or st.tcrose rocdiumu al though 
greening was often better on lc.1.ctose rre<'i-i.uro. 

It is suggeste:l that plrmt cells tra.nsgariosoo for E. coU 
ge.'1e z specifiErl r3-sr~1actc•sic1c'"\Se .:lre sTacunlly elimin:ito<'' frc;m 
cultures rn_"'lintaina::1 on lactose i.n t.11e light. Survival of the 
cultures on lc:ctose rre.dium is then p:resum:ilil y due to genetie:'"'I 1. 
or epigenetical changes which have nrue availoble the lactose u 

although no chc'111ge in the normal level of plant en;:ylll2 has been 
observed.; or11 alternatively or in additio1;; 00--....a.us<J of photo~ 
synthesis. 'lbe loss of c.11 cultures kept in t'he dark (or light) 
and kncm:n t.o hav.2 rontainErl high levels of E. eo U s~-galactosidase 
suggests that plant cells cannot sustaL11 a high level of trans­
genosis of foreign gf'.nes. It should be arphasiaed that tro11s~ 
gerosis of non&i.l phage genes is likely to occur (other workers 
have shown this) as well as gene z. This is tli.Jdesirable, sinee 
it nmst divert a-etabolic a"Xi other r esources. EVidence for the 
undesirable effects of exp:isure to phage l1as been provided by 
observi:h9 sub-cultures of L. escuZentwn i\l~J~I-127-1 rnaintci.:L.1ed on 
gluo::>Se ~ ron-dif ferentiation :rreclium in the dark after exp:::>sure 
to neutral phage (phage without bacterial genes of survival 
value), At firstu .. growth is like oontrols, but sequential 
sub-cultures qra.v ever m:::>re slowly and .eventually die. 

'ihese results are oonsiste.nt wit:O transgenosis as definffi in 
pUblications but shcw that there is · no evidence 0f permanent 
beneficial genetical inheritance or phe:ootypic expression. A 
reason.:IDle conclusion is that as the result of using nomal 
s~cialised trnnsdticing phag·e unequivobal evidence of gene Z 
transgenosis was found up to 6-9 nDnths 'aftcr initiation of 
ezj;>eri.rrents but not thereafter. 'Ihis is not 1mexp3Ctf;tl, arrl it 
is suggested that develofl".ent of ti1e rrethod depends on m:xlific­
ations to vector phage to prevent expression of non-required genes 
or the use of plasmids a"ld ot.11er D~ si..'11ilurly m:x:lifie:l or ideally u 
carrying only the genes for which transg0..n0sis is requirEJd. The 
ideal to aim for is pe..""Ir&i.ent inheri t::o-mce of an appropriate gene 
dosage lJvilether nuclear or cyt.'Jl)lasmic wit-11 controlled expression 
of transgenosis rnaint-::ri..TlEd in balance with :the natural plant cell 
IrotaI::x:>lism. 

(e) bacU>..ria 
arrl plant cells in cultur~ (C ~ H. [by 

WJrk has begun on atterrpts to set up ocvel associations 
betwc..-"€11 naturf\lly autoncm'Jus nittogen fixing bacteria (such as 
Kiebsiei'la)and plant cells. Preliminoxy ~~ts suggest that 
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culture s of haploid Arabidopsis tha'luma cD.n partly oontrc l the gr.JWth of 
wild-type KlebsieUa c?.n<·~ t.Jm.t further o:-·~1b.--:>l c::n b:: achiev:::d by the use 
of a ooctericl ;::mxotrop{J. 

6. Bacterial C'JCm'C 'Iransf12r 

(~} ~ression of 112.cterial genes in hum:-..n cells 

(C. Ro ?-r..rril 
2

, E.G. Rolfe5) 

Cultured hum:."'...11 o=lls frorn c:.. p.1.tic~.1 ': 1;Jith J congeni~-U i :ck of ,.,n 
e..'1zyI'1\3 necessa...ry for the utilization of the su~r-·r gJ.lnctosE: ('..Gl!l have 
their enzyne d8fici81cy largQly r :stored by ii.1f.t:.etion with .::i bacteria" 
phag,.~ (tru..'1.Sduci."lg phage} cc1rryi..1q b -:cterinl g·Gr:-8~ :':or gol-=lctnse 
m:;·cat.:olism. PacteLiill. gene expression occp2·s onJ.y 'Whe."l the infected 
cells are in mid- logDrit.hmic phase. 'Ihe pr:·p:~ti0s of the restored 
enzyme activity are those eif .:: h __ •brid enzyrLe ront~ining ooth hu1:rri.n and 
bacterial ccq;.orn::nts. A selection system l12.s h'"£11 develop.£1. whereby 
C<?..rtain human xll lines 01'1. he rescued by the infection of the 
gnlactose transducing prege . 

(b} Devclopte..11t of a suppr.'3ssion system in hur=an cells 

(f, D. CoJper
6

, B.G. :'.'.8lfc5, H. Haora7) 

As part 0f a prcgccrm\;.; e..x:ir.ri.ning tht:~ intr0ducti.on ~f bacterial 
genE:S into cells of higher org.::misms, the :bact8.ric.l 'J"'nes usc-"d to 
oorrect {m.;.pprr~ss) certain nonse:nse mutations in bacteri.::i have been 
i.ritroducc.--0. into hurmn cells. Cell cultures carryinq this added 
gen8tic i.nfonmti.on have bc:..n used for the plating of s+-..ocks of 
Imltagenized p:::>li0 virus. Viruses whic\1 can only grc1r1 on those cell 
lines which Cc"'l.rr'.J t.he <-..dJoo bacb . ..xiru genes have l:::iecm isc,lated a.'10 
are being churacterised in detail . 

{c) Intrcx.-=:uction sf 00.ctcriu.l pl~sr.Li.d.s into plant cel].s 

(D. G. Rolfe
5 ;. J. ~cp00112 : J. Schcl12) 

This problerr. is being pursu£\.i "!S follows ~ 

W.xk h'J.s begui. on. c:,.nstructing a plas1Tlid (a h'2ritable 
genetic elcrront) which CC1..rricd all the Sil'~ ,Qs neo. .. :Ssary for t.ht::: f:Jr­
m:rtion c f un a..'1aerobic envirori.rll.el1t, ATP biosyn r.hesis and ubili ty to 
fix nitrogen. Wi.en o:nplGter the firull plasmid DNA will !.'18 intrcdu;:;.._'d, 
into plant CE:!lls by selecting for tJ1e mc'1int.r.m.:-rr1C8 of the .;-.bility to 
fix a:trrospheric nitrogen. 

') Not a rranber of this University 

5 Visiting ReSt=..!arch Tlbrker 

7 f·~arber of the tblcculur Biolcgy Unit 
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(ii) Drug resistcnce plasmids int'.) Agrobaoterium 
twnefaoiens 

'Ihe bacterial strill...'1 A. twnefaciens C58v w'.nich is p.-:ithr..J9°GniC 
and causes the fornntion of tmors (crown gall} in a variety of rb.nts .. 
nonnally contains n l"1rgt.:: plasmid. T_,"'p:)n th<:} loss of this plasmid the 
strain becan2s ncn-.r;.Bthogenic. Diffe.rent drug resistant plnsrnids 
have bEKm transferred into this cured strcin to see if the turror-inducing 
principle can b::: restore:L Attempts to make a hybrid plasmid between 
drug resistant plasmids and the plasmid in A. twnefaciens are u.'"lder way 
so that it can be rcorG readily transferred into other strains. 

7. Cc nt.rol 0£ Genetic Rccorrbination in Neurospora crassa 
(D. G. Catcheside) 

'Vl.ork on the reconbination genes which control the freque.'1cy of 
genetic reo::trbination locally has continuoo. R£oombi.'1ation in 
several sectors of thG regi~ '!'l between arg-3 and ad-3 in linkag2 
group I is oontrolled by rea-2+ andrec-J+. HcMever, t.he section 
between hia-2 and his-.3 is a~-rraritly rontrollErl. by a ge.'1e not yet 
identifioo. 

One histidine-3 mutant ('IN429) is apparently due to an in.ter·~ 
chanqe with one break within the his-3 loc..--us . rihis results in the 
rei:mval of thE distal pnrt of the his-J locus tcgether with distal 
parts of linknge group I to another chrc:m::-sare. Tl · ·~ original strain 
of 'Il"-1429 has the gene cog+ whichu in the; ubsence of rec-2+ (= rec-w+), 
norroally results in six times as much allelii::: reo::rrbination in the 
his-3 locus as wh6ll only cog is prGscnt" In crosses of ':.}i~29 to 
:>ther his-3 mutants which carry oog.j there is r10 difference due to 
a substitution of rec-2 for rec-2+ if the sits of the nru:tation is 
prc:,x.inal to 'Il 1429 v but an ir1crease of at.out 10 to 15 tines oxurs 
if the mJtation is distal to 'IM429. In crosses of 'IM429 t.(""\ other 
his-3 nrut:mts which carry cog+il the differential e ffl;?ci: of rec-2 
.:::..11d rec- 2+ .:iccurs irrespective of PJSition in the l ocus. 'Ihe 
r d mlts are explicable if initiation of rea:lt'bination occurs 
pr~ferentiully in cog+ when it is prese.11t and if the initic.J. nick 
in a DNA chc:dn can migrate sare di.stance before establishing ci. 

cross str::md ~.)."'{Change with th:.:-,: hrnologue. Ev(~ts of this kind 
occurring in the 'Il'1429 interchange Q"'1...."Dll'Oscme cannot pen2tru.te to 
the prox.incl part of t11€ his- 3 locus. 

'lhe -J.pp--:rrent third allele at the rec-3 locus has ooen shown 
to be truly an allele of rea-.3 nnd rec-.3+ with a high degrs-e of 
probability. Fll.irly exhaustive tests ha.ve f ailed to disclose 
uny tmd.oubted reo:::rrbinant between rec-3L.) d.er~ved frcrn the 
Li.nd .... >gren A strain, and eithsr rec-3 or rec-3 • R(..-O.)JJlbir1ants 
were sought by selecting i.11 thE: acridine-3 arginine-3 intervalg 
about 2. 5 centLiDrg:ms lo!i.g 7 ii.""1 crosses designed so that the 
action of the rec- 3 alleles could be rreesuroo at b::Yth t..~e 
amination-1 and the histidine-2 l0Ci. "\\hile th.0 results show 
sarB variation within classes, due partly to nU.J10r genetic 
differences mrl partly to uncontrolled exper.ilmntal errorsv they 
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are quite clear. In terms of the frequencies of prototrophs 
formed per hundred thcusatld ascospores tie effects are as 
follows: 

+ ree-J · rec-3 L 
r-ea-3 ----

am-1 1 8 25 

His-2 ? ? • 5 a2 

r 
There is an effect rea-3u on recombination at the his-2 locus. 
It reduces recombination when compared with r.ec-3, but if rec-3 
were not known it would be judged that rec-3+ and rec-3~ had 
no differential effect at the his-2 locus. The result@. make 
more li~ely the theory that products of the rec genes associate 
with recognition sites in o~ near ~he target loci and act tu 
exclude ,an ev.ent -which would initiate recombination. It is less 
likely that -the products are regulators of enzymes which pr er. 'be 
specific end-0nucleases. 

Work is going forward on the mapping of two amination-1 
mutants which reaqlt in al~erations of adjacent adino acids in 
the polypeptide cut of ~hich glutamic dehydrcgenase is constructed. 
Also evidence has been found of a genetic diffaren~e in the 
stocks iu respect of a factor expressed as strong or weak in 
allelic recombination at the am-1 locus. 

5 (s.·r ·. Chang ) 

No evidence for any recominationgenes affecting the 
pan-2, his-5and his-7 loci has been found. None of the known 
gen E! s a t the -r• e c -1 , re c- 2 and re a - 3 1 o c i ha v "' a n .y e f f e c t , an d r-. c 
other gene~ of differential effect have been found in a search 
of a considerable number of wild strains. 

In the course of this work, a specific suppressGr of one. 
out of four, alleles at the pan~2locue was found. It is not 
linked to pan-~and has no effect on a number of known nonsense 
and mis$ense mutants at other loci. 

~~~---~~~~~~~-

5 Visiting Research Worker 
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8. Control and Organisation cf Arom:itic biosynthesis in 
NeUZoospora crassa 

DAHP synthasc 
2 

(!<.Mo Ipp C.H. D...1y 1 [X)rothy rL Pclsall ) 

The allosteric isoenzyrrE DAHP synth~se (Trp) appears to 

exist i n Irony forms as shown by the nnalytic..:U u1 tracentrifugc 
and acryl2.mide g2ls. Sa1ic of these have been purified to h1::rro­
genei ty 1 including at loost one ncti ve form of t-.he e."lzyme . 
Kinetic expcri.m2nts sh.cw that nt high f:.11zyrte protein ooncentrations 
a nore active p:;lyxrer is fr·nred. C::ltalysis proceeds via a 
ping-:i;ong rrechanism 1 although this may not hold nt lcw substrate 
oonamtrations. Inhibition by L-tryptophan is cx:rnpetitiV8 with 
respect to one substrate (phosphoenolpyruvat.2 1 PEP) and non-o:inpet­
itive with respect to the ob~ (erythro&-~4-phosphate g E4P). 

Since PEP is the first substrate to bind ::md E4P the second, 
the overall velocity of the reaction is controlled by th12 effort 
of tryptophan on the birrli.ng of PEP, the initial ligand of the 
reaction. Whereas PEP is essential for stJ.bilising active DAHP 
synthase (tyrosine), a sulphydryl reagent is required for rr..:rin­
t.:.i.ining the st.Jbility of nctive DAHP synthase (tryptophan). 

It nay new bG possible t0 proceed to ccmpare the .:mri.no acid 
~si tion Ul1.d fX:!ptide rraps of the tyrosine and tryptoplk'"ll1 DAHP 
synthetases, with =t view to an assessrrent of their evolutionary 
relatedness. 

· (b) Purificu.tion and stc:bility of the multicnzym:: a:Irpl~ 
encxxled in the arom gene cluster of Neurospora crassa 

(J. W. Ju.oobsen2 , B.A. Ifilrt.
2

, C.H. Ityr N.H. Giles2) 

A n"Bthod has been developed for the pi.rrification in high 
yield of the arom rllllti-enzyrre a::mplex frcm NeUZoospora crassa. 
The prcduct of purification is an aggn .. >gate of approx.irratcly 
230, OOO ITDlecular weight h:l.ving five enzyTiB activities which 
function in tlle o:::mn:::'n mthway in nraratic amino ccid iosynthesis. 
Conlli tions prorroting dis&-riciation of the cnzyr.D carplex h.~ve bePJ1 
detennined. Alkaline pH valu..~Sg storage L.1 low ionic-strength 
buffcrsp and high teuperature all prc.nnt\:! Jissociation. 'lhe 
aggregate fragmmts resulting fran diss0Ciation are quite labile 
and have rot bE:...m thoroughly characteriscrl. Hcwever, in all 
but one of the fr.:lgrrents obse..."YVed 5~cb.yor)Shiki.'lB.te reductase 
(shikimate: !1tiDP+ oxidoreductase,. EC 1.L L 25) and 5--clehydro­
quinatc dehydratase (5-dehydrcquinate hydro~lyase, EC 4.2.1.10) 

2 1-bt u. :rre"L'ber of this University 
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<;.ctivities are associat2d. 'ilie se ty;o uctivities have bE.-en found 

alone or in association with ~'Jl'1e of the thre("' addition=U. ,-"ctiv 

i ties. A presumptive dim?.r of 3~enr lpyruvylshi.kimic ci...cid 

5-phoi:rph.ate synthetasc has also b<;en observed. "".:. eJq?lain t.110 

v-:rriety of fragrrents obs~.:v~1 u the rninfrun nUlT'ber of polypeptides 

pr2sent is postulata::l t.n t-..e f0ur. fuus u the fX)Ssibili ty that 

th8 115 g OOO m:ilecular wE.ignt subu."lits of th.:; o.:nplex ar~ c. single 

nultifuncticnc.1.l polypeptide 1:-:IB be0 .. n cx~ludcd. 

9 . Stu:iies on ME..·· :)rane Functic:rt 
E. H. Creussr) 

5 2 
(B. G. lblfe r J. Cc-mpbE.:11 

'.i'hi.s is a conti...nuing stu:iy o f th.12 rel~ti0nship betw.;:>en 

structure and function of cell ITLl1bran0s b'j inv8Stigating the 

influence particular proteins have on :rnf"r.lbre.1x? associab::rl functions. 

In particular , n set CJf 00.C""terial matbrC1..nc mutants which arc no 

longer killed by protei...'11 nntibiotics (cr...,licins} b.ave been stu:iled. 

(a} M:uta'l'lts in which the c3fficiency of integration of 

several phages into the b.1cterial chrcr.oscr:e h.us bean altered. 

Ihe increased integrat i on of the ba.ct..erioph:l.gE; A in one of these 

strains rE'.)Sulta frcm an ov2r prcx:1ucticn '~f th2 phage rep:.cessor 

~.fuich in turn rt::sults from .31.1 ararnlous HIJA polymeraSE! fl.ctivity 

within this mutant. A large ill:ilecul::r we ight ccmponent is 

ubscnt frnm rrerobrrme fract..ion..s cf tlris strain but reappears in 

revertants of the original mu."ti:l..."'l.t str::tln , 

(b) ~~utc:nts with def1:...>Ctive electrcn tranSJ:X.>rt properties 

a.00. oxidative phosp, orylation properties have efflbled an inves­

tigation to b0 ml.cie of the? 1rechanisms of ~-:iha<J8 end rolicin induce::l 

lysis in b::'1cteria. B'..'th lysing agents require n normal oxicl.:itive 

phosphorylation while ri.diuced lev..:?ls of ini-,...ac.:0llular cyclic AMP 

car1 inhibit ~J':i;1ge dirGctx.rl lysiso T'neno studies have? been US(~­

to inVt..stig2.te tl1.c biological clock of phage A 

10. N- tural Selection :rr-.d the Evolution c f N'Dtritioncl. 

Requirarents (D. !)ykhuizen) 

Natural selection is being studied as c.. 'phenctll2.!-ion or fore€ 

which C'.ll1 be expcrir.l3Jlt::;lly dissC.--ctcrl using s • ..;lection f-Jr auxo­

trophy as. a rro::lel systera. 'lt1c _particulur ~i...-rrentul s.1stcrn 

used up to the present t:i.m3 is selection for tryptoph:m mutants 

cf Esaheriahia ao U agu.inst ·wild-type in a glucose-limi:tro. 

chenostat with excess tryptophan. 

Previcus \~rk has shown that thero ar•2 three phc""lSes duririg 

an experirre.1t. Initially there is u. lag period in which the 

trp+, arrl trp- stru..ins seem to be selectively neutral. 'l'hen 

there is a pcricd of selec'"'~on when the selection rate for .:i 

5 Visiting Research ht:rker 

2 ~bt a nernbcr of this UniVE=rsity 
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particular experilmnt is conztn."lt and co.n be exper.llnent~_lly deter~ 
mined o During. the f inal phDSe the ratio c f the genotypes tends 
to flu...rtua.te in an unprooi ct...c-lbl e :nia.nner . 

The stllection r ::.ts per g':{fleration (J.i:;p;:?nds upon the dilution 
rate of the ch3r0s+-;~t and wh i&, gent"c is mutate3.p but prcsur.Dbly 
n:Jt up'.)n the aIT'..:JUl1t of tryptophan between lOtl r;B/ml unU 50ts n-g/ml 1 

the initial glucose conc:mtrat:i cn lx::b..;GE'n O. 3 and O. 5 m::J/ml, the 
size of the cherrostat or the s r.ecific gene rrutE1ticn. 

'Ihis yecr u strc:i11s were reo::.r.stJ..--ucted u..sil19 a different 
background; !:::ut the sz.nr.e rm.ltations as befc r e,. The previous 
results were obtainedv except it seems t h:lt for the ne>,v b::-i.ckground 
there is a little greater selection for G,.Y).Y given mutation at a 
given dilution r ate . 

Also it 2.ppears t.1!at tlYa number of genor .:iti ons f or the i.r1itial 
lag is dependent upon the size of tlt2 e:h(;?f't=-'stat. L>t thG small 
cherrostat there is a s ignificant increase in tJ.1e number c•f ge.11era­
ticns of this lag ph.J.So at a tr'IJp-i;:ophc .. n con::x~"'ltration of J.O rrg/ml. 
otherwise t.1-ie number of generations of t.11e lag phase s eems to lA? 
ccnstc.-mt ewer different dilution rl.tes. d:.f f e r srrt mutations in 
different genes and different tryptoph:1n l evels. 

A irost su...~ris.ing preliminary result found this ·. ya-..r is tha t 
·when the background of l:oth the mut,-:mt c-m<i wild-type is · rre.de 
tryptophun"lSG negative: the initial lag p0..ricd disappears. 'll:yptrr 
phan:lse is .:: cataOOlic enzyroc; which splits trjJ?tophan intc· indol e 
and serineo The selection rate for t he trp g-- versus wild-type 
for a gi VP..n diluticn rate seems to be the sarre in the tryptoph&""lase 
minus and the tryptophanase plus backgrounds. 

11. Studies on Circular DNA 
Q 

(et) Circul:::rr DdA in yeast (G , D. Cla:rk~Y.Jalker"' r G.r .... G. Miklos) 

Rapid proqr ess has bc*':n made li'1 studies un a class of 
covc.lently closed circular DNA nolecules in Saccharorrryoes cereviaiae . 
. ~\Te mv:2 found that this yeast oontains G2 rrolectu.2s per cell of a 
class of oo~J.aitly closed circular DNh ten:1e..:.1 0'11licron ( cDNA.} of 
buoyant density L 701 g/an3 with a Ira.jor size class of L ~) µm . The 
localization of aDNA has !Jeen investigatecl i.J.1 a respiratory deficient 
mutant 2ep~~ i oontaining u.lt.Gred riri:tochondrio.l DNA {pDNA) in the f erro 
of ccvc.lently closed circles. There are 81 pDW\ rrolecules per cell 
a."ld t.,ey range L'-1 size from 0 o 05 µm to L 6 µm and have 2. bu.0yant 
density of 1.676 g/an3 

c When this mini=circular pDW-~ is used as a 

8 Member of the Departmant of D-)velo~ffi2ntal Biolcx.:,y 
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nB.rker of cytoplu.smic rontai:ni.,"'1ationr we f.Lrrl tbr~.t purifie:.x:l nur-:lei 

do !lOt ocnt.ain oDNA. ~k cnnclu:ie from ths cytcplasmic :Location 

of 0DNP. that it does rr->t repres13nt :i. gene ::implificition prcd.uct 

nor is it related to <liP.fcn..oscm::iP :JNA. Further rrolE:Cnlnr 

stu:lies .:7e being pursu<=rl in r·:::<Jurd tc oDNA. 

A study is lxing m-::.d~ of the Hech::i:.ism r~f thG petite 

mutation in ye,::ist 1 wmreby respiratcry tXrnr,:-etent cells "mut.ci.te'2 

with high freq..ienC'.J (-1%) to respiratory deficiency. Thesc1 

processes anC!. o~ aspc>C.ts of mb- -_,~:110ndrial genetics &e being 

C'xamined by :-i. oonsidcr:i.tion Of thG r<ec.~mics .1ff~_ '!:lE?.!hLl.ViCur r f 

covalently closed circular mitcchondri.::il iJNh ITDlecules. 

(b) St..ructure and vmction cf plaSirid DNA in Escheriahia 

aoZ·i {J. ~gridgc 1 G.L.G . !J!..iklcs) 

Sane E. aoZi mutants prc.duce up to seven tiires the quantity 

of S-galactosidase thr:lt is rcadc by constitutive rm.it:er1ts. 

Preli.rninary equilibrium density centrifugatic_ and electron 

microsropc:1 SttxU es a.re reing filJ.C2 to det.E.:rmine if th,;: m:.~hanism 

of this high level of enzyrre prr:duction 0<--.-.;urs by excision of a 

rx:irtion of the E. co U gen<.m-.! 1 whic.l-i then cycl.ises, uricLrgoes 

cnvalent closure, .::u-r~ ac+-...s as "l template f ;.)r transcription. 

lb rovc.lently ~losed circular rrolecules rnreller thnn F' 

foctors have l"€Gn found and the stu:ly he.ls bE£n CCJI{llic..-:i.ted l:.y 

the ffrlding CJf cryptic pla.smi.cls in different strc.ins. Reisola­

tion of the origin'":l mutants ar.d further ccritrifug:1tion and 

hybridizntion studies arc Flann~i. 

12. Genetic Approaches t' Emzvrr12 Structure (J. Iangridge) 

(a) Qu..:te.....rnary structure ()f s-aalactosidas.:.~ 

An outlin.a of the archit"2Ctur" of s~galactosidase in terms 

of the p.)sitions of substram l:.in.:.ing sites, the catalytic site 

and tl-ie folding pattcrn of the protein ch.J.1.-:. f'o .. a.s already bGGn 

cbtcined by t..l-ie s0lection 1 :::ha:::-c.1ct..crization crrl rnnpping cf 

appropria.t2 mutants , 'Ihe latest '•T-">rk, nsing si..rrri.lar techniques .. 

rcsul ted in the loc.alizatior.. of the. regir,ns of t..he protein which 

r.-.GJ·:-;) th(~ cnntacts between inacti v0 subunits tn gi v..:: the catr:ll yti.c­

ally active tetram3rj_c rcolc-cule. rl. :m:x!el nf the enzyire' s 

st..ructure has !:x..-'el'l prop.)Sed in which the substrate-birrling sites 

of tb~ enzyne arc tllought to be provided by the: junctures between 

subunits of thE:: tetrrumr. 



3/1974 

(b) '!he mutation spE.ctra. ·of rei)rescnto .. tive genes 

It h.:is lately been crgued that m:-·1n:: mutations are not dele­
terious but neutral to natural selectiono This proposal has been 
tested by dete.....'l'Tilining Ul2 mut-J.tion S['.t<~t.rav the fre<.:;'.UenCics of 
mut:::1r1ts wi t..l-i. different lev;:;:ls :;-lf -:icti vi ty. :::if the gene for 
B~g.:llactosidase and the gene fer galact...Jside pe:rm:::::li;e in Escherichia 
coli. Of the 733 a.mi.no-acid substitutions calculated tc'l have 
cx.,""'C\Jrro..1 during the course of the c.;xpErr·:i_Tnc:nts ~ Gnl y 11 reduced 
e~galact..0sic.u.se activity "below 50 percento 'Ih~s,2 and other data 
indica.te tr.:.at metabolic enzymes are highly bu.ffered c"gainst tJ1e 
effects of mutution am that n:r.)st mi...1t::i.tions aff . ..;.cting suc,.11 
protei..11S ure nc'-',,,rly neutral to natural sclecti;"Jn under customary 
conditionso 'll1e ge..neral <Dnclusion was tha.t n'-3sistance ·:Jf genes 
to mutation is gr.:;;atest in those specif1..Jir1g soluble cnzyr;es u less 
in those '.-Jhose urcducts must fit irito a structural frmrewcrk and .. 
least in those: involved in prcteirr·nucle ic acid intGra.ctions o 

(c} Patterns in t.l-i.e trm;slation of a gs11e ffi2Sseng'er_ 

In groups of qenes which ::re expressed via a single messenger 
RNA rrolecule, roany mutations affect the translation of distal 
RNA regions" Studies of suppressed enzymes 0f the gei.1e for 
e~galactosidase indic~;.te that gradients cf translation exist 
within t.rie gene as ·well as in adjacent g'2-'1.(::e o Tnese results 
have been interpreted in terIPs of a seccndai-y structure; to 'b.,e 
rressenger B.NA. 

(d} 'Ihe genetic s~""Ucture of U1e gene for galactoside 
per.mease 

In. order to test certci.n m:dels for the c rgani.zaticn of 
the galactoside pern1P.-aSe geneu a!xlut 70 mutant;:.; of it were 
isolate:111 chc:racterizc-d arrl mappL<l. The date. i11dicate thdt 
this ge."1e con:=:ists of only one cistron ccdiI1g f er a single 
protein rrolecule resFcnsible for the f n.cilitetcd diffusion of 
substrates into the celL A sc-ccnd function o f the Qeri.e, t.hat 
of active transfX)rt, .additionally requires tl1c prcducts (Jf other 
genes outside t..he lactose op:>.....ron" 

(e} &tcterial degradation of bem.::cn~:; ca:r%X3u'1.ds 

In stlrlies of the bioloaica.l breakc3cwn of the benze."1e 
canponents of a.nti-life cor:p:iurrJs v cf!.t..-tain. bacteri:J. rnvc beGn 
isolated :Eron the local savag~ WDrks . 'Ihey hav(~ :been 8Xt.:.ai..r1Gd 
for their catabolic abilities antJ CJ.t.t(:::i.~-:its a.r.\ ~' now being nude to 
increase the ro.nge of oornpounds utilized by cba.nic.<J.l mubgeneHis. 
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13. ProteL~ Evclution 

(a) E'v.')lutionary stu:lies on histidirr.Jl de."':ydrogenu..c:;es 
(Eo H. Creaser} 

HistidirDl dehydrogenase~ the t:errninal enzyrre in histid.ine 
biosynthesis is being usErl es a ::n:lel p._vot.cin to s:tuC!y nspc;,"'C'-..s 
of evolution....:rry adaptation. I:l ?~"t.icular, the rnrumer in which 
organism.s adapt t.o su:'kkn inc:ix::as ·.s in the :rnGdium cf t.~e sul::r-­
strate fer ill1 esS8Ilti.J.l m~tc"1.rolic e..nzy.tE is being studied. In 

Arthrobaoter histidinolovorans ?~1d Pseudomonas aeruginosa sud1 
ar-=1.a.ptation to Irh.istidi.T10l is tx:.ing P.x.:.rtCT1r-<l. 'Ihi.s stmy which 
is nearing ccrrpletion, has shown that the t~ organisms have a 
OJITplctely different octhc<l of ·· .. japt.ing to use histid.irr:l. In 

Arthrabc1cter excess histidinol in the na1ium prcnDtcs the 
synthesis of an inducilile 0nzyrr\2 •'1i. th high activity tcwurds 
histidin.01. It has teen possible to sep::irat8 and purtly 
purify l:oth this inducee enzyme illrl the IY_Jnt\::"!.l bi0synthetic 
cnzynE. 'Ihe twJ enzy.res diff8r electrophoretirol?_y and have 
slightly different :rro18CUlar weights. l·lawGVE.·r r they h:"!ve sirPilar 
kinetic properties und it is y;x:.-,ssible thD.t t'le irrluced E:.nzym~ 
is the result of gene duplic..=ttion ?lus the c:i.cquisition cf u. 
ccmtrol rrechanism. .P.minc acid an.:."11.ysis and peptide rapping is 
rJeit1g us....d to ccnfinn this prq::osition. 

A diffe:r-ent adapti.tion occurs in Pseu::3aronal3 \Jhere a 

mutation occurs t.') chrmge the oontrol system c f d 12 nonml 
biosynthetic e...'1zyne so that it is p:::'Cili1ceG. in grec::.+-ly enhanced 
arrounts. The increased en~ .:i.ppears t c oo i :1e.'1ticul to the 

wild-type un::1 the mutant does not m:i.p in U1e r <...gion of the 
structural gsne f ur histiclinol dCL'1ydrogenase. 

The nu.in rcrr.:-blem in Sti.1...'tying histid.inol de..hydrc-..genascs has 
been the very low cont: ::.nt of en~ in the cells. For example: 
in Ncuro!3:::;ora there is approxlinately five mg of enzyrre per 
kilogram of mycclium and the arrount recovGrecl after purif.icntlcn 
is less tJ1=m this. 'Iherefore l organisms shoulC. be usoo i.."l which 
the enzyrre cont'2nt crm be incn:.:ast:iJ by dere9ression or induction. 
I-k:Mever f in 1I1any of the urge.nisms of int.erest t..h2 .:mount of avail­
.:ible enzym:: recoverable remains very lc-w. ~>cently the use of 
uffinity cr..roma.tografhy to inCT"'·:lSe yields has been investigat....-=>d 
by Creaser, B::ntlcy arrJ Lirrlsay. 'Ihe use of hist~ine appears 
9ranising; in tr..at it acts as a a::mpr2titive iTh'i:L.1Jitor for all 
histidincl dehydrcgenases test·::rl und ws an~ presently attnching 
it to Sepha.rosc vi::i a six ~n spacer unit.. Prelird.nary 
results ure enoouruging. 
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(J. l.. Lindsay u 

&trerre the:r:m:philcs ar.»::: p-:rrticularly interesting bacteria 
h...'""Cause they s-rcw at temperatures which in::!ctivate w.1:3. cccasion:1lly 
<XB.gul~tG irost I££scphilic enzyrres ~. .lls. ~ ;::u.use thG in vitro 
nelting of hydrogen Lnnds which m:iint..rili1 the second:rry e>J"'~'i tertiary 
st_ructures r:f nucl ""'ic acids . Despite sc:veral soarches ther2 hav~; 
been no r crorts :.::;f t.'1€:..-nnally protective car~XJnr.nts in the th .. 1rnu-· 
phi.lie bacteri.::l. Fran studies of the er.~:yrrev ii.istidinol dehydro-· 

gei'.:"1Seu frcrn ci r.::m.0c of tenpcrc:-.ture-::'.ld"lptffi RaciUus species 1 it 
ar-'?2ars that U1e:r:m st1hility is .im:' ... "'XtE:d by ~::he u..'nino :::i.ci ~ ssquence 
of the enzyrre" 'I'he J.ctiv<:~ site cf the onzym.'1 rem.Jins UP.zU.t..:;re::1 9 

an1 sequences outside the .:::.ctivG site have nn :influence c.,n catelytic 
activity u but r.JrJ.y on the:r:rrcstc1bili~1. Tran..sform:~i:ion e.~i..'Tents 

between high arx3. lc.w tantX:raturE-c-:: adaptr.d IJaoi Z Zus speci es ..-u:e alsc 
ur.d2l:W3y, in an attanpt to find a qcnetic crn1foncn~ 0f th2m0-
stability" 

(c) Cytcchrcnc C as an evoh;.tionary m:--:rker (E. Ho Creaser 7 

J. Baldwinu K. W. Be..1tley) 

Stwies on cyt:ochrrnD c have provic:c"'J VGri interesting results 
whEn rorrcctions are 1radc t;etwE:.'t;!Il chc.11192s in t he priI~"lrY sequence of 
this prot e in end the evolutionary n .:lationships of t..11.e organisms 
containing it. To date all ths ·~rk has been carried cut on plants 
and anim:: s fran the tvrthern H:rnispherc an.. it is e:.csir.:ilile to 
EXtuld the evolutionary tree of cyt:oc.l-m-.Ire c to C:.istincti ve organisms 
fran Australi,'J.. Dr. M. !J'cibwall, wte is al expE->.rt in purification 
r\Tl(;_ sequer1ci..'1.g of cyt:.ichrc..rre r:-, spent som-:: nonths in tile~ Dep...lrt:rrEnt 

helping to prer-)c"lrC and characterise cytochrom.:: c from 3Chidna ~nd 
plutypus. Thes~'? proteins arc~ currently l€ing sequenco:. mid it is 
prqx)sed tc s .. .:=quc..11ce c<_t-... ochrare c fran e ther Austrulian species 
during the a::rning year. 

140 Prctein BiochE:mistry (~·. V.J. Bentley, I~. H. Creaser) 

Investigations oontinue on ti1e use -::f cobalt che ln.tes in 
peptide degradation unc1 synthesis. Peptice s and proteins with a 
free NH2 terminal group react 1ith the cis-!3- hydroxyaquo 
(triethylcnetctrmnine)cd:x1lt(III} ic~n .:it pH C." an1 ·15°C. Raising 
the oH t :J 10. 5 c leaves the n- terminal. bident:i.te: amino acid cob::llt 
caupiex which ec-m J:::e identifi.ee directly or oonv2rted to the froo 
amino acid. Tue proce:lure tcl..~cs ~~roxim::.tely on0 hour t'Vitb nc 
acid hydrolysis step, and thus no destruc~·i r n r,f lubiln c::imino acids. 
'!be ~thod has been applied to the identif ic.:::rtion of the N-terminal 
r:rirl.no acid of twenty srnt1ll peptides an:: ten oroteins i urrl to the 
quantit<:l.tive N-ter:minnl .:rrn:L'!U 2,cid dete....Yffii.nc.1tion c f insulin, sluc:igon 
and a. range of SIBJ.11 p-aptides. Cycling th'- )lrucess c;ives sequential 
hydrolysis frcm the N-·t.:mni.;1us and eventunlly total hydrol ysis . 
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Ccrrplete quantitative hydrolys~s of insulin A and a hexa-peptide 
containing tryptophan and methionine has been observed. Unambiguous 
sequencing of peptides up to six residues has Leen achieved. 

Methods for the syr.thesis and :rrodification of biologically 
ilr{x>rtant peptides has, wl 1:!1 few exceptions, little econanic use­
fulness for preparations containing nore than 20 aminoacyl 
residues. This is largely dua to inccrnplete reactions fanning 
pra1iaturely trunca.ted sequences and failure sequences. Elimination 
of these problellS by using activated aminoacyl derivatives is being 
investigated. 

Bidentate cobalt{III) chelatio. of carpounds of the fonn 
NHiCJIR-C-Y pennits selective mxlification to the R group. This 
provides a facile method of preparing reagents useful in peptide 
synthesis and degradation. · 

'Ihe coooensation of preform=d amino acids into peptide 
linkages in a prebiological enviro1.iment requires that certain 
stereochemical criteria be observed. This has been investi­
gated for aspartic ct:ad. gluta..'lri.c acids and is at present being 
extended to include lysine, histidine, arginine ; glutamine and 
asparagine. 

OI'HER ACTIVITIES 

Professor W. Hayes, at present head of a Medical Research 
Council Unit and Professor in the Department of .Molecular Biology 
of Edinburgh University, has been appointed Eead of the Departnent 
of Genetics from 1 January, 1974. 

Professor Catcheside was appointed President of the Botany 
Section of ANZAAS and gave an address on "Chanicals, radiation 
and heredity". Dr. Doy chaired and participated in an ANZAAS 
intersection symposium on transfer cf genetical information. 
Dr. Rolfe also participated in this symposium. 

Dr. Doy se....""Ved as Registrar of the annual scientific 
meeting of the Australian Society for Microbiology and was 
elected Chairman of the society in the A.C .T. 

Dr. Doy was appointed Chairman of the genetics section of 
the Gordon Research Confere.1ce on Plan·:: Cell and Tissue Culture held 
in New Hanpshire and was awarded a travel grant fran the Australian­
llrrerican Research Foundation. 

Whilst overseas Dr. Dey also attended the 1973 Brookhaven 
Symposium and lectured at F.dinburgh University, Nottingham 
University, The John Innes Institute, the Brookhaven National 
Laboratories, Yale University, Harvard University, the Connecticut 
Agricultural Station, Oak Ridge National laboratory and the 
University of Georgia. 
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Dr. Doy continued as an Honorary Associate of the Depart:Irent 
of Microbiology, University of Sydney and delivered lectures in 
various Australian universities and CSIRO Divisions. 

Mr. Gresshoff has been awarded an Alexander von Htxnbolt 
Scholarship and left in Decarber to work at the Hohenheim 
University in West Germany. 

Dr. Chooi, who has been on leave fran the Depart:Irent since 
May 1972, has rAM resigned to continue her VJOrk at the University 
of Washington in Seattle. 

A symposium in Barcelona on the Origin of Life and the 
International Congress of Biochemistry in Stockholm was attended 
by Dr. Creaser, the International Congress of Genetics in 
California was attended by Professor catcheside·, the Brookhaven 
Syrr{x)siun was attended by Dr. Doy arrl the Go!:don Research 
Conference in New Harrpshire was attended by Dr. Doy and 
Mr. Gtesshoff. 

A course of lectures and practical work in Microbial 
Genetics was given by Dr. Rolfe to stu:lents in the School of 
General Stu:lies. Dr. Doy gave special lectures to sttrlents 
of the Botany Depart:Irent. 
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