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La Trobe: Untversrty 's campus was liud out in the mrd. 1960s on a master plan wnh 
thf' concept of a central Lrbrary , wrth adjommg space for social and communal use , 
closely surrounded by academrc buildings with ready access to one another and the 
Lrbrary , separa ted by a green belt from the colleges . lt was dec rded that the 
academ•c and hvrng areas should constttute a walk tng campus. with vehrcle access 
available only to sef\'tCe traff ic . The campus covers some 200 hectares - thrs map 
concentrates on the area wtthin the nng road and Pf"OVtdes vrs1tors 
wrth a ready reference to the build rngs. You will fmd that the campus rs 
comprehensively s1gnposted 
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How to get to La Trobe by public transport 
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GENERAL INFORMATION 

VELCOHE 

The organising committee for the Conference welcomes delegates and wishes 
them a happy and informative meeting. The committee will be pleased to 
assist with any difficulties. The committee comprises: 

REGISTRATION 

Yvonne Fripp (Local Secretary) 
Clinton Hale (Local Treasurer) 
Jenny Graves 
Neil Hurray 

Registration is $30 for non-students and $20 for students, except for 
students presenting a paper or poster for whom the registration fee will be 
waived. Non-financial members of the Society are encouraged to pay their 
membership fees with their registration. (The standard membership fee is $21 
per annum, with a reduced fee of $7 for students, overseas members and 
members not in full-time e~ployment.) 

The registration desk will be located in the Airport Lounge, Glenn College 
throughout the Conference. Registration times are 7.00pm to 10.00pm on 
Sunday 15th May and 8.15am to 9.00am on Monday 16th May. A member of the 
Department of Genetics and~uman Variation will also be present at the desk 
during the morning and aftlrnoon tea breaks for those wishing to register 
after these times. 

ACCOMMODATI ON 

Single rooms have been allocated in Glenn College to all those who had 
indicated their need for College accommodation. Keys are available at the 
College Office. Those who have not paid in advance must pay for their rooms 
at registration (Bed only, $20 per night; Bed and Breakfast, $28.50). Rooms 
should be vacated by 10.00am on the day of departu re but baggage may be left 
at the College until final departure. 

PARKING 

Parking at La Trobe University, except at night or weekends, costs $1 per 
day. Parking permits for the duration of the Conference may be purchased at 
the registration desk, or daily tickets may be obtained from the vending 
machines located on the University Ring Road (see map on inside front cover 
of this book). Car Park 6 is the closest to Glenn College. 
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HEALS 

BREAKFAST 
For those staying in Glenn College, breakfast is served between 7.30am and 
8.30am in the Main Dining Room of the College. Breakfast is $8.50 and those 
who registered for bed and breakfast have been issued with breakfast 
tickets. 

The Theatre Restaurant located in the Agora opens at 8.30am serving coffee 
and snacks. 

LUNCH 
Lunch is available at a number of venues on campus. 

Union Bar (licensed): located downstairs in the Union Building; hot meals 
available in the bar area; food obtained elsewhere may eaten there. 
Staff Club (licensed): located next to Glenn College; hot meals and bar 
snacks; reciprocal rights for members of other University Staff Clubs 
including the right to purchase liquor to be consumed off the premises; 
delegates who are not members of a University Staff Club will need to be 
signed in by a member of the La Trobe University Staff Club. 
Theatre Restaurant: located in the Agora; hot meals, pies, sandwiches, 
cakes, hot and cold drinks. 
Health Food Shop: located in the Agora; soup, hot and cold foods and drinks. 
Delicatessen: located in the Agora; pizza, sandwiches, hot snacks. 

EVENING MEALS 

On Campus : Little interest was expressed in the meal offered at Glenn 
College on Monday evening and it is unlikely that it will be economical for 
the College to provide this service. 

The Theatre Restaurant in the Agora will be open until 7.30pm each evening 
with a limited range of hot food available. 

Off Campus : Trams and buses run from the University to nearby suburbs and 
also to the city. See the diagram "How to get to La Trobe by public 
transport' opposite page 1. Tram and bus timetables and maps of Melbourne 
will be on display near the registration desk. 

City (About 1 hour on a tram or bus, 30 minutes by car) 
There are many good restaurants in the city and two useful publications 
'Cheap Eats in Melbourne' and 'The Age Good Food Guide' can be viewed at the 
registration desk. Trams and buses to the city usually go to Bourke Street. 
From there it is only a short walk to Melbourne's China Town in Little 
Bourke Street. 

Bundoora Shopping Centre (About 5 minutes on a tram) 
A hotel bistro and chinese restaurant are located in the shopping centre. 

There is a McDonald's restaurant on the corner of Plenty Road and Albert 
Street, Reservoir, just past the 'Target' supermarket (about 5 minutes by 
tram). 

There are also restaurants in local suburbs such as Greensborough, 
Heidelberg and Ivanhoe. 
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SCIENTIFIC SESSIONS 

The Conference Opening and all sessions of papers will be held in the 
Eastern Lecture Theatre (ELT) complex , about 2 minutes walk from Glenn 
College. Tea, coffee, posters and the Trade Display will be in the Airport 
Lounge, Glenn College. 

PAPERS 
Submitted papers will be 15 minutes in length, with an add itional 5 minutes 
for questions. Chairpersons will keep strictly to time to permit switching 
between sessions. Invited papers of longer duration also include 5 minutes 
for questions. Speakers should contact the Chairperson before the start of 
the session. Facilities will be ava ilable for the projection of overhead 
transparencies and 35mm slides (see diagram below for details of loading 
slides for rear projection). Slides should be taken to the technician's room 
located between the ELT2 and ELT3 lecture theatres at least 20 minutes 
before the session is due to start. Facilit i es will be available there to 
view slides and ensure they are loaded correctly. 

r------------------------, 

POSTERS 

·-~J 
~---; 

I ' I 
REI\fi : • \ieC : I 
PROJECTION L' ~ ' I 

- -T __ J 

START 

Posters will be on view on both Monday 16th and Tuesday 17th May in the 
Airport Lounge, Glenn College . Authors are asked to set up their displays by 
1.30pm on the Monday at the latest and to be in attendance at the poste r 
sessions on both afternoons. Drawing pins will be available at the 
registration desk. 

STUDENT SUBSIDY 

Student members of the Society who present a paper or poster an~ who are not 
from Melbourne are eligible for a travel subsidy based on the distance . 
travelled to the meeting. Cheques will be available from Clinton Hale d u~Ing 
afternoon tea on the afternoon of Tuesday 17th May. Cheques not collecte 
then will be posted subseqently. 
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TELEPHONES AND MESSAGES 

Public telephones are located in Glenn College and in the Agora . 
During normal office hours messages for delegates can be received on 
(03) 479 2265 (General Office, Department of Genetics and Human 
Variation). 

La Trobe University Numbers are: Telephone 
Fax 

TAXIS 
345 3455 (Silver Top Taxi Service) 
480 2222 (North Suburban Taxis Ltd) 

(03) 479 1111 
(03 478 5814 

LA TROBE UNIVERSITY SPORTS AND RECREATION CENTRE 

This centre, which has an indoor swimming pool, gymnasium, squash and 
tennis courts, is close to Glenn College . The Centre is open from 6am to 
8pm each day. See the notice-board near the registration desk for full 
details of opening hours and facilities. A 15% discount is available to 
Conference delegates. 

SHOPPING AND BANKS 

Branches of the State Bank of Victori a and ~estpac are located in the 
Agora. Both are open from 9.30am until 3.00pm and both have automatic 
teller machines. The Post Office in the Agora is an agency for the 
Commonwealth Bank. 

A post-office, pharmacy, bookshop/newsagency, fruit shop, clothes shop, 
jewellery shop, hairdresser and travel agency are located in the Agora. 

Local shopping centres are Bundoora, Northland, Greensborough and 
Heidelberg. See the Melbourne Street Directory and tram and bus 
timetables available at the registrati on desk . 
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EMERGENCY 

Fire Brigade 11441 Ambulance 000 Pol ice 11444 

NB: Notification of any emergency can take place by calli ng extension 2222 
on an internal phone. The ope r ator will t hen info rm the se rvice you require. 
This number (2222) is linked directly to the Un iversity switchboard between 
8.30am and 5 . 30pm, and to the Central Con t rol ga tehouse at all other times. 

Emergency medical assistance can be obtained dur i ng normal of fice hours from 
the University Health Service (extn 2967 or 2970 ) located on the ground 
floor of the Peribolas East Building (Bldg 22 on map inside f ront cover of 
this book). 

At other times contact: 

Austin Hospital 450 5111 
Corner of Burgundy St (Route 40) and Uppe r Heidelbe rg Rd (Route 46), 
Heidelberg. 
(J4, Map 31 , Melway Melbou r ne Street Directory) 

Preston and Northcote Hospital 487 2345 
205 Bell St., Preston. Near the corner of Bell St reet (Route 40) and Plenty 
Road (Route 27), Preston) 
(H2, Map 30, Melway Melbourne Street Directory) 

Heidelberg Repatriation Hospi t al 490 2111 
Corner of Yaterdale Road and Banksia Stree t, Yes t He i delberg . 
(G4, Map 31, Melway Melbourne St r eet Directory) 
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SOCIAL FUNCTIONS 

MIXER 

7.00-10.00pm on Sunday 15th May in the Airport Lounge, Glenn College. Drinks 
and light snacks will be provided free to registered delegates. 

VINE TASTING 

S.lSpm to 6.4Spm on Monday 16th May in The Carvery, Glenn College. Tickets 
are $6 and may be purchased at the registration desk on Sunday night and 
Monday morning. A selection of high quality wines from a number of 
Victoria's wine growing areas will be available for tasting. The wines are 
from Gatehouse Cellars, Albert Park and Peter Mitchell from this company 
will provide information about the wines to be sampled. 

A number of Australian cheeses will also be provided for tasting. 

ANNUAL SOCIETY DINNER 

7.10pm for 7.30 pm on Tuesday 16th May at the La Trobe University Union. 
Tickets are $21 and can be obtained at the registration desk on Sunday and 
Monday. The ticket covers pre-dinner drinks, a three course buffet meal and 
a band. The Union has a 'Bring Your Own' liquor licence and those going to 
the dinner will need to purchase their liquid refreshments beforehand and 
take them to the dinner. 

Delegates staying on campus who are members of a University Staff Club may 
purchase liquor for the dinner at the La Trobe University Staff Club. This 
club is located next to Glenn College and will be open at lunch- time each 
day. See the Staff Club wine list on the Conference notice-board near the 
registration desk. Purchases of ~nes on the Staff Club list can be arranged 
for those who are not members. Ask at the regist ration desk. There are also 
a number of bottle-shops in nearby suburbs. 

BARBEQUE 

A barbeque will be held on Wednesday afternoon at the Craiglee Winery, 
Sunbury, not far from Tullamarine Airport. Tickets are $10 which includes 
transport, drinks and food. 

Transport to the barbeque will depart from Glenn College at 12.30pm. Those 
driving there should obtain directions from the registration desk or from 
Neil Hurray. The winery may be found at ElO, Map 113 in the 'Melway Greater 
Melbourne Street Directory' 1988 Edition. 

Delegates who require transport to Tullamarine Airport from the barbeque 
should see Yvonne Fripp and let her know the departure time of the flight. 
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PROGRAMME 

Names of presenters are underlined 

SUNDAY, 15TH HAY 

REGISTRATION AND MIXER 
7.00-10.00 pm Airport Lounge, Glenn College 

MONDAY, 16TH HAY 

REGISTRATION 
8.30 am Airport Lounge, Glenn College 

OPENING ADDRESS 
9.00 am ELT 3 Lecture Theatre 

Chairman, !an Bock 

Professor J.F. Scott, Vice-Chancellor, La Trobe Un iversi ty . 

PRINCIPAL GUEST SPEAKER 
9.10 am ELT 3 Lecture Theatre 

Chairman, !an Bock 

Alan Templeton (Yashington University, St. Louis) 
Molecular analyses of genotypic variation and their 
importance in ecological, quantitative and human genet ics 

MORNING TEA 
10.10-10.40 am Airport Lounge, Glenn College 
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SESSION lA ELT 2 
Symposium 011 Species and Speciation 

Cha i rman, Murray Littlejohn 

10 .40 Bugh Paterson (Invited Speaker, University of Queensland) 
The r ecognition concept: 10 years on 

11.20 I.R. Bock 
I nterspecific hybridisation in Drosophila 

11 . 40 A. Templeton 
The meaning of species -- a genetic perspective 

12.00 S.D. Hopper 
The r ecogn i tion concept and plant speciation 

SESSION 1B ELT 3 
Symposium on Mutagensis in Prokaryotic and Eukaryotic Cells 

Cha irman , Donald MacPhee 

10.40 Alexander Horley 
(Invi ted Speaker, Flinders Medical Centre) 
Soma ti c mutation in human cells 

11 . 20 D.H. Podger 
Mut agenes i s and DNA repair - an update 

11.40 T. Shaw 
Nucleoside metabolism in eukaryotes 

12 .00 V.P. Di ver 
Me thyla ti on-instructed mismatch repair in chinese 
hams te r ovary cells 

LUNCH 
12 . 20-1. 20 pm 

SESSION 2A ELT 2 
Symposium on Species and Speciation (cominued) 

1. 20 

1.40 

2.00 

Cha i rman, Hugh Paterson 

H. Littlejohn 
Search for the origins of homogamy 
S. Crossley 
The genetic basis of behaviour in the 
Drosophila bipectinata complex 

Discussion 
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SESSION 2B ELT 3 

1. 20 

1.40 

2.00 

2.20 

2.40 

Chairman, Bruce Holloway 

A.D.H. St r om and A.F. Morgan 
Gene replacement in Pseudomonas purida PPN 
C. Zhang and B. Holloway 
An orde red cosmid library of the catA region in 
Pseudomonas aeruginosa 

S. Rogers, G. Adcock, N.L . Brown, J. Camakar i s , B. Lee , 
D. Rouch and J. Williams 
Copper homeos tas is in £ . coli 
J. Saleeba , P. Atkinson, c. Cobbet t , and M.J . Hynes 
aciA, a gene of known regulation but undefined fun c t i on 
in Aspergillus nidulal!S 
T. Little j ohn and M.J. Hynes 
Molecular mechanisms of am dS regulation in Aspergillus nidulans 

SESSION 2C ELT 4 

Chairman, Jenny Graves 

1.20 A.B. Sinclair and J .M. Graves 
The sex- determining gene in mammals: radical new cl ues 
from marsupials 

1.40 J. Vatson and J.M. Graves 
Sex chromosome evolution in mammals 

2 . 00 M. Schmidt, A. Certoma, D. Du Sart, K. Fowler , 
M. Leversha, H. Dahl, I. Jack and L. Sheff i eld 
An interstitial deletion Xq27 that interferes with the 
proper inactivation of the X chromosome i n man 

2.20 D.V. Cooper, A.M . Van Daal , A.A . Piper,.E . A. Holland , 
L.M. McKenzie, P.L. Molloy, and J. Fleming 
Sex-specific methylation differences for t wo X- linked 
genes in the tammar wallaby ( MaCt·opus eugenii ) 

2.40 C. Collet, R. Joseph and K.R. Nicholas 
Isolation and characterisation of marsupial milk pro te in genes 

AFTERNOON TEA, POSTERS, TRADE DISPLAY 
3.00 -4 .00 pm Airport Lounge, Glenn College 

H.J.D. VBITE PRESIDENTIAL ADDRESS 
4.00 - 5.00 pm ELT 3 

John Langridge (CSIRO Division of Plant Indus try , Canbe r ra ) 
Molecular Processes in Species Di fferentiation 

Chairman, Michael Hynes 

YINE TASTING 
5.15 - 6.45 pm The Carvery, Glenn College 
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TUESDAY, 17TH HAY 

SESSION 3A ELT 2 
Symposium on Genetics of Marine Species 

Jointly sponsored with the Victorian Institute of Mari ne Sci ences 

I n addit i on to the papers in this session and session 4A, the following 
pos t ers and paper are presented as contributions to this symposium: 

Pos te r 20. 
Poster 21. 
Pos te r 22 . 

Hybridisation and gene introgression in two species of abalone; 
Genetic variation within and among populations of reef corals; 
Mitochondrial DNA polymorphism in the deep sea fish, 
orange roughy, ( Hoplostethus at/anticus); 

'The evolutionary genetics of Calaxias trullaceus, C. aurarus, 
and C. tanycephalus' (Session 6A) . 

Chairman , Neil Murray 

9 . 00 Hichael S. Johnson 
(Invited Speaker, University of Western Australia) 
La rval dispersal and genetic patchiness 

9 . 50 P.I. Di xon, R.H. Crozier and M. Black 
Pattern of genetic variation within and between populations 
of wh i ting species 

10 . 10 R. Vatts 
The eff ect of estuaries on the genetic structure of coastal fishes 

SESSION 3B ELT 3 

Chairman, John Thomson 

9.00 Harilyn Anderson 
(I nv ited Speaker, University of Melbourne) 
Molecular aspects of self-incompatibility 

10 . 00 Roger Parish (Invited Speaker, La Trobe University) 
St r ucture and regulation of ribosomal genes in Dicryosrelium 

MORNING TEA 
10 . 30 - 11.00 am Airport Lounge, Glenn College 
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SESSION 4A ELT 2 Symposium on Genetics of Marine Species (cont .) 
Michael Johnson Chairman, 

11.00 L. Voodburn 
Shellfish genes : flow between populations of Pecten 
in southern Australia 

11.20 L. Bammond and J.F. Tomasov 
Electrophoretic variation between populations of the 
inarticulate brachiopod Lingula in the Indo-1,/est Pacific region 

11.40 A. Bunt and D.J. Ayre 
Geographic variation in the sea anemone, Oulactis muscosa 

12.00 P. Banna 
Production of species-specific monoclonal antibodies 
for use in marine sciences 

SESSION 48 ELT 3 

Chairman, Dick Brock 

11.00 N. Brown and A. Morby 
Genes which move to heavy metal: the molecular genetics of 
transposable mercuric ion resistance 

11.20 P.R.J. Leeton and D.R. Smythe 
Variation within a retroviroid element of L1lium species 

11.40 A.L. Lavelle and S. M. Leahy 
Highly repeated DNA sequences in Lilium 

12.00 C.B. Gillies 
Telomeric C band heterozygosity and pairing in rye 

SESSION 4C ELT 4 

Chairman, Steve McKechnie 

11.00 J.A. McKenzie and G. M. Clarke 
Lopsided blowflies: an asymmetrical view of fitness 

11.20 L. Baker, P. Batterham and J.A. McKenzie 
Developmental asymmetry and the Notch locus of 
Drosophila me/anogaster 

11.40 M. Saad and J . G. Oakeshott 
Esterase 6 and reproductive fitness in 
Drosophila me/anogaster 

12.00 J.Karotam and J.G. Oakeshott 
Nucleotide variation in 5' regulatory sequences of 

esterase-6 in sibling Drosophila s pecies 

LUNCH 
12 . 20 - 1.20 (or 1.30) pm 
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SESSION SA ELT 2 
Symposium on Co11Servari01r Ge11erics 

1. 20 

1.50 

2.10 

2.30 

2.50 

Chairman, Ross Crozier 

Warren Ewens (Invited Speaker, Monash University) 
Minimum viable population sizes 

D. Coates 
Patterns of genetic diversity in populations of two rare and 
endangered plant species (Acacia alloma/a & Srylidium coronifonne) 
J.F. Samason, s.o. Hopper and s.H. James 
Geneticiversi ty and the conse rvation of Eucalyprus crucis Maiden. 
J.H. Graves, N.D. Hurray, V. Sherwin and A. Taylor 
Conservation genetics of koalas 
R. Lacy, M.L. Foster and B.A. Brewer 
I nb reeding depression in mainland and insular populations 
of l'rromyscus mice 

SESSION SB ELT 3 

Chairman, Len Kelly 

1.30 A. Elizur, T. Lockett, ~. Knibb and R. Saint 
A homeobox gene is involved in pattern formation in the 
developing eye of Drosoplrila IIIC'Imrogasrer 

1.50 A.J. Bowells, A. Elizur, Y. Haupt and R.G . Tearle 
A molecular comparison of the scarier eye colour gene and 
its homologues in three dipteran species 

2.10 C.N. Chen, M. Eberwine, H.J. Bealy and R.L. Davis 
Molecular analysis of the memory gene, du11ce, of 
Drosoplrila melanogasra 

2.30 S. V. Hckechnie, B.~. Geer and J.G . Oakeshott 
Developmental profile of Adlr mRNA under ethanol induction in 
larvae of Drosoplri/a nrelanogasrer 

SESSION SC ELT 4 

1. 30 

1. 50 

2.10 

2.30 

2.50 

Chairman, John Hitchell 

P.J. Hartin and J.A. McKenzie 
Inheritance of anthelmintic resistance in 
Tric/rosrrongylus colubr![ornris 
B. Corner and R. Poulter 
Genetic mapping and electrophoretic karyotyping in 
Candida albicans 
R. Poulter 
Genetic mapping and directed mutagenesis in Candida albicans 
H. Fischer, M.J. Howell and J.J. Hargreaves 
Isolation and characterization of Taenia avis antigens 
H.N. Jagadish, P. Vaughan, A. Azad and I . Macreadie 
Heterologous expression of viral proteins in yeast 
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AFTERNOON TEA, POSTERS AND TRADE DISPLAY 
3.10- 4.10 pm Airport Lounge, Glenn College 

SESSION 6A ELT 2 

Chairman, Michael Westerman 

4.10 Susan H. Carthew 
Breeding sys terns in Banksia spinulosa 

4.30 C. Moritz and W.M. Brown 
Evolutionary genetics of parthenogenetic lizards 

4.50 J.R. Ovenden and R.W.G. White 
The evolutionary genetics of Calaxias tru/laceus, C. auratus 
and C. tanycephalus (Pisces : Galaxidae) 

SESSION 6B ELT 3 

Chairman, Oliver Mayo 

4.10 H. Lafranchi 
Isonymy, social class and mating structure in late 
nineteenth century Tasmania 

4.30 R. J. Hitchell , M. Kosten and J. Williams 
Genetic structure in the white population of Tasmania 

4.50 S. Gutowski and B. Atch ison 
DNA and forensic science in Victoria. 

ANNUAL GENERAL MEETING ELT 3 
5.10 pm 

ANNUAL SOCIETY DINNER 
7.10 FOR 7.30 pm La Trobe University Union 
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WEDNESDAY, 18TH HAY 

SESSION 7A ELT 2 

Chairman, John McKenzie 

9 . 00 J.K. Davidson 
Quantitative genetics of cold tolerance in natural 
populations of Drosophila melanogaster and D. simulans 

9.20 J .S.F. Barker 
Genetic variation in Drosophila buuatii for oviposition 
on natural substrates 

9.40 C. Jiang and John Gibson 
Comparison of allozyme f requencies in Chinese and Australian 
popula t ions of Drosophila melanogaster 

10 . 00 A. Agrot i s and S.W . McKechnie 
Four base-cutter analysis of allelic variation from Australian 
and American popula t ions of Drosophila melanogasta 

10.20 J.E . Symonds and J .B. Gi bson 
Biochemical characterisation of low activ ity variants of 
glycerol-3- phosphate dehydrogenase from natural 
popula tions of Drosophila melanogastcr 

SESSION 7B ELT 3 

Chairman, Ismail Kola 

9.00 A. Davey , A. Sinclair, and I. Kola 
Chromosomal localization of the genes encoding heat shock 
protein 70 (HSP70) in human, mouse and marsup i al 

9.20 J. Harm 
Genomic imprinting with special reference to the effect of 
two maternally derived X-chromosomes on parthenogenetic 
development in the mouse . 

10.00 J . Dehaan 
Cellular DNA methylation levels in normal and transformed cells 
after various drug treatment s 
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SESSION 7C ELT 4 

Chairman, Yvonne Fripp 

9.00 D.K. Rowell 
The origin of complex sex- linked translocation heterozygosity 
in Dele110 canderides (Sparassidae: Arachnida) 

9.20 J.A. Chaplin 
Environmental stability and the mode of reproduction of the 
f re shwa t er os t racod, Candocypris novaezealandiae 

9.40 R.G. Beilharz, B.G. Luxford and J.L. ~ilkinson 
The inheritance of reproduction. 

10.00 S.N. Ethier and R.C. Griffiths 
The two- locus infinitely-many-alleles model with recombination 

MORNING TEA 
10.40 - 11.10 am 

GUEST SPEAKER ELT 3 

11.10 - 12.10 pm 

Robin Bolliday (CSIRO Laboratory for Molecular Biology) 
DNA methylation and epigenetic mechanisms 

Chairman, Des Cooper 

BARBEQUE Craiglee ~inery, near Tullamarine Airport 

12.30 
2.45 

3.45 

Transport departs from Glenn College for ~inery 
Transport to Tullamarine Airport if required for Canberra 
delegates to catch 3.40 flight 
Transport departs for Tullamarine Airport and La Trobe University 
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POSTERS 

1. H.A. Davis and M.J. Hynes 
Nitrogen control of the amdS gene of Aspergillus nidula11s 

2. H. Katz and M.J. Hynes 
Two divergently transcribed Aspergillus nidulans genes under 
coordinate control 

3. A. Andrianopoulos and M.J. Hynes 
Physical characterization of the positively acting regulatory gene, 
amdR, of Aspergillus nidulans 

4. I.B. Richardson, M.J. Hynes and M.Katz 
Characterisation of the galA gene of Aspergillus nidula11s 

5. J. Villiams, G. Adcock, N. L. Brown, J. Camakaris, B. Lee, S. Rogers 
and D. Rouch 
Plasmid-mediated copper resistance in E. coli 

6. A. Vilton and R. Hope 
Progress towards cloning an X-linked gene for a human nerve cell 
antigen 

7. T. Armstrong and J.S.F Barker 
Habitat selection: olfactory responses of Drosophila buuatii to 
naturally occurring yeast resources 

8. C.J.I. Driver, S.V. McKechnie, M. Nagy and K. Turney 
Transposable elements in ageing Drosophila melanogaster 

9. A. Urban and S.V. McKechnie, A. Agrotis and K. Turney 
Mitochondrial DNA variation in a winery population of D. melanogaster 

10. P. East and G. Vhitington 
Isolation and preliminary characterisation of a duplicated 
esterase locus in Drosophila buuatii 

11. V.D. Varren and A.J. Howells 
Characterisation of the Cinnabar locus of Drosophila melanogaster 

12. V.R. Knibb, A. Elizur, N. Brink, R. Tearle and R. Saint . 
Genetics of the rough eye mutation in Drosophila me/anogaster 

13. K. Miller, M.J. Howell and M. Fischer 
Characterisation of the genome of the liver fluke 

14. B.T.O. Lee and J. Martin 
Cloning and molecular characterization of a dominant-male 
sex determining gene 
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15. D.L. Hayman, J. Richter and C.R. Leach 
Somatic crossing over i n a fami l y of somacl onally derived plants 

16. Hui - keng Tan and J. Thoms on 
Evolutionary relationships of bracken fe rn (Pter i di um) t axa based 
on analysis of the chloroplas t genome 

17. V.B.K. Low and J . Thomson 
Genetics of cyanogenesi s i n Aus tral i an bracken 
(Pteridium esculentum) : an updat e 

18. A.J. Daniell 
Genetics and population struc ture in the endemic Australian slug 
family Cystopeltidae (Mollusca:Pulmona ta) 

19. A.D. Harchant 
Zonemodel: a computer package fo r i nves t i ga ti ng genetic 
interactions in hybrid zones 

20. L. Brown 
Hybrid i sation and gene in t rog r ession in two species of abalone 

21. D. Ayre and S. Duf t y 
Gene t ic variation wi thin and among populat ions of reef corals 

22. J.R. Ovenden, A.J. Smolenski and R. ~ . G . ~h it e 
Mitochondrial DNA polymorph i sm in the dee p sea fis h, orange roughy 
(Hoplostethus atlanticus). 

23. G.P. Vallis 
Mitochondrial DNA variation in the cres ted newt superspecies 
(Caudata: Salamand r idae): i nse rti on polymorphism and limited 
cytoplasmic gene f l ow among s peci es 
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PRINCIPAL GUEST SPEAKER 

r-l:>LEL"tJUill 1\N/\LYSES OF L'EJIKJrYPIC V/\RIATlON AND 11-IEIR I.MroRTANCE 
IN ECOU)GlC/\L, OOANTlTATlVE AND HU1AN GENETICS 

Alan R. 'fempleton 

DeJRrtment of Biology 
Washington University 

St. Louis, MUssouri 63130 

Traditional quantitat i ve genetic analyses treat the genotype as an 
HJ -defined black box. An alternative approach is possible when the 
phenotype of interest has a plausible biochemical or physiological 
bru:liR controlled by known ~em~t.ic Joci. <:enetic variation 11t these 
loci can bP. s tud.ied us i ~ molecular techniques o.nd related di rectJ y 
to the phenotypic variBtjon. This me11sured genotype approach has 
several advantages over the traditional biometrical approach. 

First, beclluse the genot.ypP.s Bre measured directly, t.here is no 
need to perfonn genealogica t analyses. This means that rigorous 
quantitative genetic studies can be performed on surveys of individuals 
of unknown n~lBtionship. This is particularly important i n ecological 
genetic studies t.hBt attempt to underst~ the geneti c basis and 
ecologiCBl significance of phenotypic variati on found in natural 
populations. A..q Bn example, molecular genetic variation in ribosomal 
DNA and its somatic amplifiCBtion is shown to influence several life 
history phenotypes in a natural population of Drosophila mercatorum. 
Ecological studies predict thBt this life history variation should 
cause fitness vari at. ion as a f unction of changes in the age stnx:ture of 
the population that are induced by chruJges in hllllidi ty. Because the 
genotypes and environments Bre meaqureBble, a predictive ecological 
genetic stl.xiy is possible. Hence, one can directly test the role and 
impact of natural selection in a rigorous manner with the measured. 
genotype Bpproach. 

A second advantage of this approach is that it BJ lows a direct study 
of interaction effects. For example, the evolutionary significance of 
epistasis is illustrated by powerful interactionH between the molecular 
compone nts of the rDNA system found in D. mercatorum. Genotype-by 
environment interactions are Blso easily examined. For example , we have 
shown that various lipid phenotypes in hU1111U1B (which are predictive of 
coronary heart disease risk) are influenced by genetic variation at loci 
coding for apoproteins. Moreover, different measured genotypes are 
shown to respond differently to cholestR.rol lowering drugs. 

Third, certain classes of phenotypes are now amenBble for study 
that were impossible to even define with the traditional biometriCBl 
approBCh. For exrunpiP., the cholesterol studies show that different 
mea.qurfrl genotypes hBVf! different. levels of phenotypic variance and 
patt-.elT\S of correlation bPtwef!n lipid phenotypes. Hence, t.he genetic 
basis of homeostasi s and pJeiotropy CBn be studied directly. 



28 

SESSION lA 

THE RECOGNITION CONCEPT 
AFTER 10 YEARS 

Hugh Paterson 

Department of Entomology, University of Queensland 
St Lucia, Queensland 4067 

Ten years have passed since the publication of the first 

detailed paper pointing out new, and re-emphasizing some older 

shortcomings to the Biological Species Concept, and offering an 

alternative path. The opportunity will be taken to deal with a 

number of criticisms of the newer concept and defences of the BSC. 

The present status of the Recognition Concept will be reviewed. 
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SESSION lA 

INTERSPECIFIC HYBRIDIZATION IN DROSOPHILA 

Ian R. sock 

Department of Genetics & Human Variation 
La Trobe University 

Bundoora 3083, Mel bourne . 

Inters pe cif i c hy b r i d i z a t i on i n a n i mal s pe c i e s has been 
known for many decades. The phenomenon was first 
summarised in 1922 by J.B.S. Haldane, who noted the 
prevalence of sex ratio aberrations and unisexual 
sterility amongst hybrid of fspring , and provided the 
empirical generalization ("Haldane's Law") that the 
absent, rare or sterile sex is the heterogamic one. 

Interspecific hybridizations in Drosophila have been 
attempted for several decades, and over 260 successful 
crosses involving almost 200 species have now been 
reported amongst the few hundred species which have been 
cultured. The ability to cross in the laboratory with one 
or more other species appears to be more the rule than 
the exception; in the virilis and cardini species groups, 
every species is crossable wi th at least one other 
species of its group. Interspecific hybridization has, 
however, been achieved only between close relatives, that 
is, between members of the same species group. Haldane's 
Law is observed in the progeny of the great majority of 
Drosophila interspecific crosses. 

The results obtained for the gen us Drosophila suggest 
that natural interspecific isol ating mechanisms may be 
broken down relatively easily in the laboratory. 
Substantial evidence from the Lepidoptera also indicates 
that hybridization between closely related species is 
easily accomplished, and the same conclusion is suggested 
by less comprehensive studies on other ~roups. The 
question of to what extent the phenomenor: 1s a general 
one for the animal kingdom is otherw1se rendered 
unanswerab le by the impossibility of breeding most 
species (even of Drosophila) artif icially. 
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THE MEANlNG OF SPECIES -- A GENETIC PERSPEX;TIVE 

Alan R. Templeton 

Department. of Oiology 
WaHhington University 

St. Louis, Missouri 63130 

1he "biological specjes concept" defines species as reproductive 
communities that are ~eparated from other Ruch communities by intrinsic 
isolating barriers. However, there are other "biological" concepts of 
speciPs, so the classical biological species concept is more accurately 
descrihfrl as the "i~olation" species concept. The purpose of this pBper 
is to give a hiologi~~L definition of species that follows directly from 
the evoluUonary mechani~ms responsible for speciation and their genetic 
consequP.nces . 

The strengths and WP~esses of the evolutionary, isolation and 
recognition concepts are reviewed and all three are judged to be 
i nadequate for this purpose. AH an alternnti ve, I propose the cohesion 
concept which defines a species as t.he most inclusive group of organisms 
having the potential for genetic and/or demographic exchangeability 
through genetically based cohesion mechanisms. This concept borrows 
from all three biological species concepts. Unlike the isolation and 
recognition concepts, it is applicable to the entire continuum of 
reproductive systems observed in the organic world. Unlike the 
evolutionary concept, it identifies specific mechanisms that drive the 
evolutionary process of speciation. 1he cohesion concept both 
facilitates the study of speciation as an evolutionary process and is 
compatible with thP. genetic consequences of that process. 
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THE RECOGNITION CONCEPT AND PLANT SPECIATION 

Stephen D Hopper 

Western Australian Wildlife Research Centre, Department of 
Conservation and Land Management, PO Box 51, Wanneroo, 6065 

Paterson (1985) defines a species as "that most inclusive 
population of individual biparental organisms which share a 
common fertilization system•. This Recognition Concept of 
species has been developed to rectify logical and heuristic 
difficul~ies of the Biological Species or Isolation Concept, 
largely ~n the context of the zoological literature. Paterson 
argues persuasively that a focus on who mates with who is 
needed to advance understanding of speciation, rather than 
the past preoccupation with so-called isolating •mechanisms•. 
Further, he proposes that divergence in the premating or 
fertilization system delineates speciation in a •comprehen­
sively adequate way•. Divergence in postmating sys t ems is 
irrelevant. Paterson considers the Recognition Concept to be 
applicable to most eukaryote s , and thus challenges the current 
consensus of many authors that several species concepts and 
modes of speciation need to be recognized to encompass all 
entities and processes in plants and animals. 

Botanists in the main advocate that a pragmatic Taxonomic 
Species Concept is the only universally applicable one, and 
that the Taxonomic Concept needs to be divorced explicitly 
from concepts that embody explanations of evolutionary 
processes. The Recognition Concept may well coincide with 
and therefore replace the Taxonomic Concept in many plant 
groups, although quantitative questions concerning 
biparentality and the level of divergence of fertilization 
systems required for speciation leave room for debate. For 
example, if strict biparental sexuality is a requirement of 
the Recognition Concept, species could not be recognized 
in most eucalypts, since they appear to have mixed mating 
systems that involve predominant outcrossing with some 
selfing. Similarly, if natural hybridization is taken to 
be indicative of conspecifcity under the Recognition 
Concept, extensive lumping of well-accepted species in 
outbreeding plant genera would be required (e.g. almost 
all species of the kangaroo paw genus Anigozanthos). 

Modes of hybrid speciation, especially allopolyploidy, may 
well be accomodated by the Recogniti o n Concept, but the y 
challenge Paterson's thesis that po stmaling events ha ve 
no relevance to speciation. The ne ed f o r bin o m1als f or 
asexual organisms is an issue that the Re cognition Co nce pt 
explicitly does not embrace, but nevertheless exists. These 
concerns aside the Recognition Concept provides a fresh 
p e r s pective on,the species problem, a nd warrants critical_ 
evaluati o n a cros s the broad spectrum of plant groups stud~ed 
by e v o lutiona ry s ys tematis t s. 
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SOMATI C MUTATION IN HUMAN CELLS 

Alexander A. Morley 

Department of Haematology, Flinders Medical Centre, Bedford Park SA 5042. 

Methods have been deve 1 aped for studying mutation in human somatic ce 11 s 
using the lymphocyte as the cell model and detecting and expanding mutant 
cells by the use of limiting dilution cloning. Two gene loci have been 
used for selection - the HPRT locus on the X chromosme and the HLA- A locus 
on chromosome 6. In J.:Oung adults the mutation frequency at the HPRT locu s 
is 1 x 1o- 6 to 2 x 1o- 5 and at the HLA locus it is 1 to 5 x lQ- 5; at both 
loci mutation frequency increases with age. Spontaneous and induced 
mutagenesis can be studied at both loci both in vivo and in vitro . 
Molecular analys is of in vivo mutations indicates that approximately 
one- third of HPRT mutations ar e associated with gene deletion. Altho ugh 
gene deletion also frequently occurs with HLA- A mutations , it is nearly 
always associated with homozygosity of the non - selected HLA- A allele , which 
appears to be due to mitotic recombination, including gene conversion, or 
whole chromosome l oss with reduplication. 
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MUTAGENESIS AND DNA REPAIR - AN UPDATE 

Denis M. Podger 

CSIRO, Division of Biotechnology 
Laboratory for Molecular Biology 

PO Box 184, North Ryde, N.S.W. 2113. 

DNA repair processes can be divided into three broad categories: 

a. Removal Repair, 
b. Recombinational Repair, and 
c. Replicat ive Repair. 

Recent interest in research on damage removal has focussed on the 
biochemistry and physiology of the proteins which are responsible for 
methyladenine-directed mismatch repair, and a role in repair has been 
identified for cytosine methylation . The functions of the various genes 
and their products that form the adaptive response repair network have 
been further characterized. In the area of recombinational repair, 
genetic studies have identified a large number of genes whose products 
are induced in response to DNA damage, and contribute to what is commonly 
called the ReeF pathway. Exper iments on replicative repair have 
concentrated on the regulation of the SOS response and on the role of 
repair proteins in the misincorporation and bypass steps of UV-mutagenesis. 
Examples of recent work in each category will be discussed , and important 
areas of DNA repair and mutagenesis which have received little attention 
wil l be addressed . 
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NUCLEOSIDE METABOLISM in EUKARYOTES 

Tim Shaw 

Depatment of Microbiology, 
la Trobe University, 

BUNDOORA, VIC., 3083. 

Adequate, balanced pools of (deoxy)ribonucleotides are required 
for accurate nucleic acid synthesis in all types of cells. Starvation or 
imbalance can cause all known types of genetic damage, but, more 
significantly, can also initiate normal processes such as differentiation . 

Nucleic acid precursors may be produced by de novo synthesis 
or acquired by salvage of preformed nucleosides or nucleobases. The 
metabolic pathways for nucleoside metabolism are complex and 
stringently regulated. The relative contribution which each pathway 
ultimately makes to intracellular nucleic acid precursor pools varies with 
organism, tissue and cell type as well as with cell cycle status and degree 
of differentiation . 

A multitude of factors controls the relative contribution of 
each pathway. Some of these wi ll be reviewed in the eukaryote context. 
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METHYLATION- INSTRUCTED MISMATCH REPAI R IN CHINESE HAMSTER OVARY 
CELLS 

Bill P. Diver and D. ~ood cock 

Peter MacCallum Cancer Institute, 481 Lt. Lonsdal e St., Melbourne. 

Ve isolated derivatives of a CHO cell l ine wi t h lower levels of 

DNA 5-methylcytosine. ~e reasoned t ha t, i f hemime thylated s ites 

acted as signals for mismatch r epa i r (as is the case in ~cherich~ 

co10, then permanent removal of these signals would lead to an 

elevated spontaneous mutation r a te and increased sensi t ivi ty to DNA 

base analogs which provoke base mismatches . This proved t o be t he 

case. 
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SEARCH FOR THE ORIGINS OF HOMOGAMY 

Murray Littlejohn 

De partment of Zoology , University of Melbourne , 
Parkvill e , Victoria , 3052 

The rei nf o r cemen t model of speciation , wherein homogamic 
mecha n isms (resulting in mate choice) arise , or homogamy is 
pe r fer.ted , a s a d i rect consequence o f nat ural selection operating 
on in t e ract ions bet1veen individuals of two previously separated 
da ug h ter-populatio ns currently is ver y much out of fashion . Thi s 
unpopula rity s tems from s e veral serious th eoretical predictions 
and a pauc ity of robust examples . Accordingly , the origins of 
homoga my mu s t be sought in an earlier (i . e . non-interactive) stage 
o f divergence . Thus the precise study of geographic variation in 
pot e nt ia l homogamic systems is now most appropriate . 

The commun i cation system used in mate-choice (i . e . the distinctive 
signa l produced by an breeding individual of one sex , and the 
response o f a reproductively mature conspecific individual of th 
oppos ite s e x) is a very suitable system for such a study . The 
four obvious ways in which geographic variation in a reproductive 
communication system could arise are as follows . 

A. INCIDENTAL 
l. Random drift 
2 . Pleiotropy 

B. PRODUCTS OF DIRECT SELECTION 
1 . Sexual selection 
2 . Di ff e rential effects of natural selection o n communication 

syste ms in diverse reproductive environments involving : 
(a) physical , and (b) biological ( i. e . other signallers) .. 
f a ctors . 

Acousti c communication is the principal means of attraction and 
choice o f mate s by frogs , and is mediated through the distinctive 
ad v e rt i s e me nt call of 9 m.ale and the associated positive 
phonotac tic response of a female . Examples from studies of 
g e ographical variation in the acoustic signalling systems of 
south-eastern Australian frogs (e . g . the Geocrinia laevis complex 
a nd the Litoria ewingi complex) will be discussed in the light of 
the ind i rect origins of homogamy in continuous and disjunct 
distributions . 
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THE GENETIC BASIS OF BEHAVIOUR IN THE Drosophila bipectinata COMPLEX 

Stella Crossley 

Department of Psychology 
Monash University, Clayton, Victoria, 3168 

The genetic basis of differences in behaviour between the four 
species of the D. bipectinata complex was studied by analysing the 
behaviour of reciprocal F1 hybrids and backcross hybrids. The 
inheritance of species specific male tarsal sex-comb patterns was also 
investigated. 

The four species (D. bipectinata, D. malerkotliana , D. 
parabipectinata, and D. pseudoananassae) differed mainly in their male 
courtship songs. Each song was characterized by the number of pulses in 
a burst (p/b), the time between pulses (in ter-pulse interval ipi), and 
inter-burst interval (ibi). Pairs of species differed in one, two, or 
all three of these song parameters. 

The pattern of inheritance of song types and of tarsal sex-comb 
differences suggested a polygenic model with genes located on the 
autosomes. Some dominance of D. malerkotliana genes was indicated in 
both genetic analyses : song and sex-comb pattern. 

Finally, the function of song types was investigated by observing 
the behaviour of courting pairs in the presence of simulated songs. The 
results supported the view that male species specific songs function as 
ethological isolating mechanisms within the D. bipectinata complex. 
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GENE. REPLACEMENT IN PSI·UUOMUNAS PIJllllA PPN. 

A.David G. Strom ~nd A.F. Morgan 

G~netics Department, Monash University 

A general technique for Slte-dirPcted mutagenesis of PsPur1omon~s 
~ida r.hromosomal genes has been developed . Th1s involve~ ( i) th e 
identif i cation of cloned PPN markers by complementation, ( i i l ln5 
mut agenesis of these markers in Esc:herichia coli and ( i i i > the 
conJugal transfer to PPN resulting in gene replacement . Therefore, 
wi ld-t ype sequences can be repli!CP.d by the Tn;2 mutilted homologous 
sequenc e. ln pi!rticular, this papP.r- will present the ')eneration of il 
recA-Ii ke mutant of PPN using this metho d. The genetic consequences 
of this work and future research will be discussed . 

The availability of a Tn~ mutagenesis system of selected PPN 
chromosomal genes has an additional adv anta ge . It has been previousl y 
demo nstrated that PPN Hfr donor strains can be generated which 
mob 1li 7e chr omo so mil ONA in either direction from the site of a 
Tn~ Jns e r- Jan . fills lv1s allowed t· apid and accurate mapping of 
T n~ inrl llcPd c hr omrJ som.ll mutations. lhP. PPN !:_ecA-like m11tant 
goo nera t ed by gr> nP replacement, wil I also be used t o illustrate that 
t he or npo sr>d ln~-homology m~diatPd Hfr formation system is 
depP nde n t o n a Rec+ backg ro und. 
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AN ORDERED COSMID LIBRARY OF THE catA REGI ON IN PSEUDOMONAS AEURIGINOSA 

Chunfang Zhang and Bruce Holloway 

Department of Genetics , Monash Univer s ity , Clay t o n , Victoria 3168 

pMOl8ll , the R prime plasmid emp loyed t o deve l op a region selective 
transposon mutagenesis system to study the c atA reg i on of P . aeruginosa 
PAO, was used a s the DNA source for a cosmid bank . Fourte~n complementation 
patterns for the available mutants were i d e n t ifi ed f rom 500 cosmid clones. 
The genes identified in the region of t h e chromosome covered by pMOl8ll 
were organized in two clusters . Each c luster occupied a fragment less than 
25 kb long. Between the two cluste rs , t her e was a region of at least 25 kb 
in which no markers wer e detec ted. Co s mid c l ones covering this region were 
i d entified by three chromo some walking steps , e nabl ing an ordered array of 
cosmids to be identified. A restrictio n map using EcoRI , Hindiii and Kpni 
was constructed f o r the whol e chr omosoma l region covered by pMOl8ll using 
22 overlapp ing cosmid clon e s i den tif i ed by both complementation and 
chromosome walking and t h e region shown to be 1 25 kb l ong . By Southern 
hybridization , it was confirmed that a c opy o f I S~ flanked each end of 
the chromosomal insert in pMOl 8ll , t he c opies being on the same orientation . 
Attempts were made to identify ancestral i nsertion s equences flanking the 
ben ant cat gene cluster . Whil e no homology was detected between the two 
flanking areas of this g e ne cluster und e r the Sou t h ern hybridization 
conditions used, homolog y was demonstrated bet ween t he ben a rea of P. aerug­
inosa and P. putida , implying the evolutionary r e lationship for this region 

of these two pseudomonads . 
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COPPER HOMEOSTASIS IN E. COLI. 

~ Rogers, G. Adcock, N. L. Brown, J . Camakaris, B. Lee, 
D. Rouch and J. Williams 

Department of Genetics, The University of Melbourne, 
Parkville, Victoria, 3052. 

Copper is an essential metal, yet is toxic at high concentrations. 

A number of copper-sensitive mutants of ~ coli have been isolated and 

analysed by biochemical and genetic methods (Rouch et al, MS in 

preparation ) . These studies have allowed a model for the mechanisms 

of copper homeostasis in ~ coli to be postulated. The results of 

experiments to clone the chromosomal genes involved in copper 

metabolism and to determine their functions will be described. 
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ACIA, A GENE OF KNOWN REGULATION BlJT UNDEFINED FUNCTION IN 

ASPERGILLUS NIDULANS 

J.A. Soleeba. P. Atkinson 1, C. Cobbett and M.J. Hynes. 

Department of Genet1cs,· University of Melbourne. 

1 Department of Biology, University of Syrccuse, New York, USA. 

!!£!.A is an acetote inducible gene in Aspergillus nidulons. Acetate 

induction is mediated by the regulatory gene, omdA, which may also 

regulote omdS. omdS cllows A. nidulans to grow on acetamide. s· sequences 

of omdS and aciA hove been compared allowing on homologous site to be 

identified. This may be the binding site of the amdA regulatory product. 

This model hos been tested by use of titration studies. A series of 

subclones were mode to represent l.Skb around the transcription start 

point of aciA. Each clone has been transformed into A. nidulans in 

multicopy form. In isolates of suffi ciently high copy number, available 

omdA regulotory product was present in limiting quantities if the subclone 

included the opproopriote binding site. In these strains growth of A. 

nidulens on acetami de was reduced because little amdA product was 

oveileble to induce cmdS expressi on. This method allowed the omdA 

binding site to be l ocoted toe region of DNA. 

The function of aciA has been i nvest igated by innectivating aciA with 

inserted~~ sequences. The phenotype of thi s l oss of function mutant has 

been studied. This innoctiveted strain has also allowed the aciA locus to 

be mapped. 
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MOLECULAR MECHANISMS OF amdS REGULATION IN Aspergillus nidulans. 

Tim G. Littlejohn and Michael J. Hynes 
- - University of Melbourne 

The picture of how eukaryotic genes are regulated is slowly coming 
into focus. As this is happening, however, our understanding of how 
mul t i pl e regulatory circui ts control the expression of a single gene is 
still unclear . Whether these different activators of transcription 
bind to DNA simultaneously or separately, cooperatively or independently, 
at ove rlapping or adjacent sites , interacting with each other once bound 
or not, and how they then activate transcription are still unclear. 
amdS i s one such mul tiply regulated gene (5 known control circuits) and 
has been used to answer some of these begging questions. 

Through use of cotransformation and two step gene replacements of in 
vitro mutageni sed controll i ng regions of amdS-lacZ fusion genes, how and! 
where two of the genes regulating amdS ac~as~en studied. This 
analysis has shown that: -

(i) The facB gene product binds to, and exerts its major regulatory 
effect at~ 38 bp fragment found centered around -201 bp from the 
startpoint of transcripti on. The mutant facB88 gene product appears to 
have a di ffe rent site of regulatory influence. 

(ii ) The amdR gene product binds to, and exerts its major regulatory 
effect at,-afl 18 bp fragment found centered around -182 bp from the 
startpoint of transcription. The mutant amdRc gene product acts at the 
same s ite. 

(iii) A general promoter element that affects the level of amdS expression 
is found at a s i te centered around -177 bp from the startpoint of 
transcription . The s i milar i ty between this element and other eukaryotic 
promote r el ement s will be discussed. 
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THE SEX DETERMINING GENE IN MAMMALS: 

RADICAL NEW CLUES FROM MARSUPIALS 

Andrew ~ Sinclair and Jennifer A.M. Graves 

Department of Genetics and Human variation 
La Trobe University, Bundoora, Victoria, 3083. 

. We have used in situ hybridization to study genes associated 
Wlth sex chromosomes of marsupi als. Initially we began a study of genes 
found on the short arm of the human X chromosome including DMD, OTC and 
SYNI, spanning the region Xp21-11. In the Tammar wallaby, M. eugenii 
OTC and SYNI are syntenic on chromosome 1 while DMD is asyntenic on 
chromosome 5 (Sinclair et al., (1987) Genet. Res. 50: 131- 136 and 
unpublished data). - - --- --

Recently, the putative testis-determining factor gene (TDF) has 
been cloned (Page et al., (1987) Cell 51: 1091-1104; Goodfel low pers. 
comm) and has been shown to be Y chromosome specific in a wide variety 
of mammals. Furthermore the gene detects homologous sequences on the 
short arm of the human X chromosome at Xp21. 

As this region of the X chromosome is apparently missing in 
marsupials, we decided to investigate the location of the putative TDF 
gene. The TDF clone mapped to two sites in the Tammar, on the short arm 
of chromosomes 1 and 5. This finding, though unexpected, locates the 
TDF gene exactly to the sites of OTC, SYNI and DMD in this marsupial. 
This suggests that in the proposed mammalian ancestor a large portion of 
the X chromosome, including these four genes, was translocated to 
marsupial autosomes while remaining X-linked in eutherians. 

The classical explanation for all male sexual dimorphisms is that 
they result from the presence of a single TDF gene on the Y chromosome, 
which transforms the undifferentiated gonad into a testis. With the 
formation of the testis the whole hormonally directed cascade of events 
unfurls leading to maleness. In the absence of testis the female form 
develops. However, it has recently been reported that sexual 
differentiation of the external genitalia precede gonadal differentiation 
in the Tammar and as such cannot be controlled by hormones. This 
suggests that genes other than TDF are responsible for these early 
sexual dimorphisms in marsupials and eutherians (O et al., (1988 ) Nature 
331: 716-717). 

In the light of these observations our localization of the 
putative TDF gene to two autosomal sites suggests we may have found the 
gene(s) responsible for the sexual dimorphisms which precede gonadal 
development in males and females. 

It also poses the questions as to what remains on the punctiform 
marsupial y chromosome. Presumably the "real" TDF gene still resides on 
the y chromosome and the minute size of this chromosome in marsupials 
should make it easier to locate. 

These results from marsupials offer new clues to sex determination 
in mammals and suggest a re-evaluation of the single TDF trigger hypothesis. 
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SEX CHROMOSOME EVOLUTION IN MAMMALS 

Jacki Yatson and Jennifer A.M. Graves 

CSIRO Division of Biotechnology, Laboratory for Molecular Biology 
P.O. Box 184, North Ryde, NSY 2113 

Department of Genetics and Human Variation, La Trobe University 
Bundoora, Victoria. 3083 

The finding that the sex chromosomes of the monotremes are 
largely undifferentiated and that X- chromosome inactivation involves 
only the differential region of the monotreme X has led us to 
suggest a model for sex chromosome differentiation and X-chromosome 
inactivation in mammals. The model involves a gradual r eduction of 
the Y accompanied by a spr ead of X-inactivation to newly unpaired 
loci on the X. The monotremes represent an intermediate stage in 
this process with the X and Y chromosomes being largely homologous. 
In the Metatheria (marsupials), the Y is much reduced and the 
pairing region has been lost from the sex chromosomes, while in the 
Eutheria the pairing region is retained and the activity of loci 
such as Sts suggest that genes are still being recruited into the X­
chromosome inactivation system. 
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CHARACTERISATION OF THE Xq27 REGION OF THE HUMAN GENOME 

Malgorzata Schmidt, Andrea Certoma, Desiree Du Sart, Kerry Fowler, 
Margaret Leversha, Henrik Dahl, Ian Jack and Les Sheffield 

The Murdoch Institute, Royal Children's Hospital, 
Flemington Road, Parkville, Victoria, 3052 

A de novo deletion Xq27, spanning approximately 600-1000kb has been 
found in a mentally retarded female. The dele ted chromosome is 
preferentially -early replicating in 3 different cell types analysed: T 
cells (75%), B cells (98%), and skin fibroblasts (100%). The other, 
structurally normal, late replicating X chromosome contains an 
abnormally early replicating region within the area corresponding to the 
deletion, in B cells and in fibrob lasts . Southern analysis of the 
lymphoblasts of the patient revealed that the loci: HPRT, DXS 144, F9, 
DXS 105, F8, DXS 52, DXS 15, DXS 152, DXS 157, G6PD were all present in 
a double copy, while only DXS 98 was deleted. These results indicate 
that apart from sequences involved in X chromosome inactivation, the 
deletion most likely covers the fragile site-mental retardation 
syndrome, mapping between the F9 and F8 genes. This region of the human 
genome is of considerable interest and it has been studied extensively 
for the content of transcribed sequences, with no effects so far. 
Screening of the available genomic probes for the location within the 
deletion may greatly facilitate these efforts . Alternati vely a specific 
library from the region may now be constructed. 
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SEX SPECIFIC METHYLATION DIFFERENCES FOR TID X-LINKED GENES 
IN THE T.l'lMW.R WALLABY (MACROPUS EUGENII) 
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In marsupials, femles are XX arrl na.les XY in sex chrcmosome constitution . 
Their X chranosome is prrtially hanologous with the X of eutherian manmals. In 
both groups, only one of the two X chranosomes in the sana of fenales is active, 
and so both males and fenales have the sane level of activity for X linked 
genes. This method of doscge conpensatian is called X-iractivation, wuch rray 
be of boo kinds p:lternal or randan. Inactivation of the paterrBlly derived X 
(xP) occurs in marsupials arrl in the extraerrbryonic menbranes of eutherians. 
Farrlom X-inactivation occurs in the eutherian organism pro:per, in mich either 
the 'If or the matermlly derived X (XM) is inactivated an a randan tasis such 
that half of the sanatic cells of a fenale have an active xP, the other an 
active ~. MUch e ffort has been directed towards discovering the molecular 
t:B.sis for the establishment and maintenance of this fonn o f genetic inactivity. 
Here we report that Hpaii, a methylation sensitive restriction enzyme, generates 
fenale specific fragnents from the HPRT and PGK gene sequences in a rurrber of 
tissues of the tammar wall~ (Macropus eugenii). These results, obtained using 
kailJaroo genanic probes, suggest that there are methylation differences between 
the ~ and xP in mcropodid narsupials (kailJaroos and wallabies), and hence that 
differential cytosine methylation might characterise active and inactive genes 
in their p:lternal X-iractivation systen. Sperm do not possess the ferrale 
specific frcgment recognised by the PGK probe, which suggests that the 
methylation differences between chranosames are established after fertilisation. 
The relevance of these findings to models of X-inactivation will be briefly 
discussed. 
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ISOLATION AND CHARACTERISATION OF MARSUPIAL MILK PROTEIN GENES 

Chris Collet, Roslyn Joseph and Kevin Nicholas 
CSIRO Wildlife and Ecology, P.O. Box 84, Lyneharr, A.C.T., 2602 

. In contrast to eutherians, the mars upial neonate is very 
1mmature and development continues within the pcuch. Milk 
composition changes to meet the changing growth and energy 
requirements of the pouch young during the diffe r ent phases of 
development and correlates with changing nutritional 
requirements. The two kinds of mil k diffe r in all their main 
components of l ipid, carbohydrate, and protein as well as 
electrolyte concentrations. This contrasts with eutherians, where 
milk co mposition remains constant thro ughout lactation. 

Lactogenesis and the re-direction of milk protein synthesis 
mid-lactation are signifi cant as they involve the re ­
differentiation of the gland and are a ccompanied by dramatic 
c hanges in gene expression. Both the intiation of milk protein 
synthesis at parturition and the redire ction of milk protein 
synthesis mid-lactation are under the cont r ol of a single 
hormone, prolactin. Lactogenesis in eutherians, in 
contradistinction to marsupials, is a complex two component 
process involving an intricate combination of steroid and peptide 
hormones. 

As an essential step towards an understanding of the 
mechanisms of prolactin control in the regula tio n of cellular 
differentiation and the modulation of gene expressi on in the 
marsupial mammary gland we are cloning various milk protein genes 
which are expressed at different phases of l a ct a tion. 

The caseins represent SOt of the total milk proteins during 
early and late stages of lactation of the tammar wallaby and can 
be used as markers to examine the control of lactogenesis. A 
single protein, late lactation protein (LLP), accounts for most 
the increased protein content during the latter phase of 
lactation. LLP appears to be a novel protein and serves as a 
marker to monitor the transition from early to late lactation. 

The cloning of marsupial milk protein genes and the progress 
towards the characterisation of putative LLP and casein cDNA 
clones will be presented. 
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MOLECULAR PROCESSES IN SPECIES DIFFERENTIATION 

John Langridge 

Division of Plant Industry, CSIRO 
Canberra ACT 2601 

Most species differ from each other in morphology 
brought about by changes in development. But an a lteration 
in a developmental process itself may have multiple effects 
which are so drastic in total that the organism is severely 
handicapped or fails to survive. However, changes in the 
timing, placement or intensity of developmental gene 
expression are more f requent, better tolerated and meet most 
adaptive purposes at the species level. These regulatory 
genetic changes should not affect manifold ly acting elements 
of the gene switching system as a hormone , receptor or other 
transacting factor , but rather the transcriptional signals 
flanking individual genes . These small DNA sequences are 
arranged on a modular basis so that the regulatory and 
protein-coding regions of genes may evolve independently. 
It is not yet known with certainty how transcriptional 
specificity is altered. 
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LARVAL DISPERSAL AND GENETIC PATCHINESS 

M tchoel s. Johnson 

Department of Zoolcw, University of Western Australia 

A unique 6SP8Ct of the marine environment Is Its h8b lt8ble continuity over vast 
distances. Through planktonic dispersal, the potential for \)3fl8tlc connectedness among marine 
populatlons Is far greater than that In terrestrial or la::ustr lne systems. Since many marine 
sp~les combine a sessile or sedentary ooult phase with a pl81"1ktonlc dispersal phase, the genetic 
composition of local populatlons ci3pends on both local, post-settlement events and those leading 
up to settlement. which may be aff~ted by what happens far from the local population of ooults. 
While the sedent81)' h8blt favours local genetic differentiation , planktonic dispersal favours 
!J!netic hom~elty over large distances. 

These contrasting genetic eff~ts r~lre that genetic differentiation be stUdied at local 
and I}:OJI"aphlc scales. Intensive local studies of limpets and urchins at Rottnest Island, Western 
Australia, have revealoo a consistent pattern of: 

a) Significant genetic heter()JSnelty among samples of m Its from sites separated 
by short distances; 

b) Significant genetic heter(9melty among different cohorts. 
The heter~nelty among sites Is the result of different histories of rocrultment , so that on 
understanding of the differences among cohorts Is essential. 

The temptation Is to explain variation among cohorts as a result of variation In the 
QEOJraphlc source of the r~rults. Extension of sampling over more than 1500 km. however, 
shows that there Is very little geo;raphlc variation , and that the differences among sites a few 
km ep6ft are as great as those over large distances, as expected with large-scale gene flow . 
~raph1c var iation Is Insufficient to explain the differences among cohorts, and con~ently 
the fi ne-scale genetic patchiness among ooults. Similar results have been found In other studies 
of marine Invertebrates, and lt Is unlikely that planktonic dispersal can cause both large-scale 
homCQ3nelty and fine-scale heter(JJenelty. 

The Implication Is that sel~tlve mortality, either In the plankton or soon after 
settlement, Is the major determinant of genetic differences among cohorts. BElC8Use of the 
hom~nlzlng eff~ts of planktonic dispersal, the fine-scale heter~nelty must be renewed ~h 
generation , Im plying considerable genetic deeth. 



49 

PATTERNS OF GENETIC VARIATION WITHIN 
AND BETWEEN WHITING SPECIES 

P.l. Dixon, R.H. Crozier and M. Black 

School of Biological Science and Centre for Marine Science, University of New South 
Wales, P.O. Box I, Kensington N.S .W. 2033 

Whiting are small to medium sized fi sh which inhabit the shallow coastal waters 
of the Indian and western Pacific Oceans . This paper arises from studies which 
originally aimed to investigate the population structure of ~ bas sensis and~ 

robusta. 

We studied liver and muscle enzymes from the two sub-species of .s..i.Jl.ll.Q 
bassensjs (school whiting) described by McKay (1985). using starch gel electrophoresis. 
The difference in genetic makeup between them was highly significant (p<O.OOO I , G­
test), as reflected by the fact that twelve out of the forty- three loci examined were fixed 
for different alleles in the two sub-species . There was no evidence for introgression 
between them at the two localities where they were sympatric. 

Similar studies were carried out on ~ ~ in which morphological 
differences between eastern and western forms were reported by McKay (1985). Again, 
large differences were found between the two forms; thirteen out of the twenty-seven loci 
examined were fixed for different alleles in the two forms. These two forms are almost 

certainly distinct species. 

Two sub-species of .s..i.ll.ll.Q maculata (t rumpeter or winter whiting) were examined 

in the same way. Twenty-three enzyme loci, as expressed in liver and muscle samples, 
were compared. No fixed differences were observed . McKay's (1985) sub-specific status 

for the two forms of .S.. maculata is appropriate. 

The population structure of the eastern form of .S.... bassen sis, .S.. bassensis 
flindersi. was e}amined in detail. Seven polymorphic loci were used in the comparisons 

between samples from sites between Yamba (N.S.W.) and Anxious Bay (S.A.). These 
studies revealed a large amount of population sub-structuring, particularly in northern 
New South Wales waters . However the genetic relationships between the samples were 
not as expected on the basis of their geographic location: the samples were related in a 
haphazard manner. In northern New South Wales, repeat sampling from the same locality 
did not always yield the same result and the variability between samples at some sites 
was as great as the variability observed over the whole range of the species. 

Models to explain the observed genetic relat ionships between the samples are 

discussed . 

Reference: McKay, R.J. (1985). A revision of the fishes of the Family 

Sillaginidae. M em. Qld M us. 22( 1): 1-73. 
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THE EFFECT OF ESTUARIES ON THE GENETIC STRUCTURE OF COASTAL FISHES 

R.J. Watts 

Department of ZoolCJH 
University of Western Australia 

Nedlands, Western Australia 6009 

Marine organisms which have pelagic larvae and/or a migratory ooult stag3 have a large 
potential for dispersal. Dispersal provides the opportunity for gene flow which can have a 
hom~nising effect on a species, reducing genetic differentiation over a large range. COnversely, 
species which have a limited dispersal capocity w111 .experience restricted gene flow. When gene 
now is limited there is a greater potential for selection to oct 11l00penQ3ntly in each part of a 
species range and increase local differentiation. 

Species which utilize estuaries may be subjected to reduced gene flow and increased local 
differentiation 8S a result of the spatial discontinuity of estuaries and the uniqueness of the 
estuarine h6bitat. 

Using a multispecies approach and comparing species with differing reproductive styles and 
dispersal capocities I intend to evaluate the effect of estuaries on gene flow in a variety of coastal 
fishes. One of these species is Aooo:m rueppellii, a mouthbrooding cardinal fish which ranges 
from Gape Leeuwin in the south-west corner of Western Australia Into the Northern Territory. 
This species utilizes estuaries and C08Stal embayments within Its range, and has a small 
dispersal potential due to a combination of its mouthbroodlng habit and lack of ooult migration. 
Samples of this species were collected from rivers, estuaries, coastal embayments and from two 
offshore islands over a distance of 1500km elong the coast of Western Austrelia. 

The effect of distance and estuaries on the genetic variation of allozymes at 7 polymorphic loci 
W8S investigated using starch gel electrophoresis. Nei's D was calculeted for~ pair of 
populations and gene now W8S estimated using F st· 

A north-south cline in allelic frequencies W8S detected at several loci and heterOZ'y'(})Sity 
incr68Sed from north to south along this cline. On a large scale there was considerable 
divergence between populations whereas over short distances there W8S relatively 11ttle 
divergence. These data suggest that this species fits the isolation by distance model of population 
structure which allows grooual changes to occur in allele frequencies when there is only local 
exchange between adjocent subpopulations. When comparing estuarine and marine populations 
separated by small distances there were significant differences in gene frequencies suooestlng 
thot there is less gene flow between estuarine and marine sites than over slmllor distances 
within a habitat. 
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MOLECULAR ASPECTS OF SELF-INCOMPATIBILITY 

M.A . Anderson, E.C. Cornish, S-L. Mau and A.C. Clarke, Plant Cell 
Biology Research Centre, School of Botany, The University of 
Melbourne, Parkville, Victoria 3052. 

The interacting partners during fertilization in higher plants 
are pollen grains and the female pistil . If mating is compatible, 
pollen produces a tube which grows through the pistil to the embryo 
sac. In many plant families, inbreeding is prevented by rejection 
of pollen tubes after they grow some distance down the style . 
Rejection is controlled by the product of the 5- gene , which has 
multiple alleles, 51, 52, 53 and 54. 

We have isolated cDNA clones encoding the putative 52-, 53- and 
56- allele products. Overall, the sequences are approx1mately 57% 
homologous at the nucleic acid level and 54% homologou s at the 
amino acid level. The sequences are punctuated with four highly 
variable regions which encode hydrophylic amino acids which are 
predicted to be on the surface of the protein. Southern analysis 
of N. alata genomic DNA using the 52-, 53- and 56- cDNA probes 
indicates: 

* the gene is restricted to a single locus; 
* the gene is present in low copy number (probably single copy); 
* characteristic restriction fragment length polymorphisms 

for the different 5-alleles. 

An 52- specific antibody has been raised using a synthetic peptide 
that corresponds to one of the variable hydrophilic regions in the 
5-associated molecules. Us ing electron-immunocytochemical techni ­
ques the antibody has been shown to bind specifically to the inter­
cellular fluid of the transmitting tissue of the 52-styles, that 
is, the site of the incompatibility reaction. 
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STRUCTURE AND REGULATION OF 

RIBOSOMAL GENES IN DICTYOSTELIUM 

Roger W. Parish 

Department of Botany 

La Trobe University 

Bundoora, Victoria , 3083 

In the chromatin of Dictyostelium ribosomal RNA genes the gene and a region 

extending 2.3 kb upstream from the transcription initiation site are DNase I 

sensitive and appear to be free of nucleosomes when the genes are being 

strongly transcribed (1-4). We characterized a structural boundary at -2.3 kb . 

On the gene distal side of this boundary nucleosomes are positioned whereas on 

the gene proximal side they are either absent or randomly distributed . 

Abutting the gene proximal side of the boundary is a chromatin region which 

appears to be free of nucleosomes regardless of the structure of adjacent 

chromatin. This region contains a duplication of the putative promoter 

located 29 bp distant from the nearest of four cluster ed topoisomerase I 

recognition sequences. The latter occur on both strands and are occupied 

by topoisomerase I - like activity in vivo. An additional recognition 

sequence beyond the structural boundary is not cleaved . The structural 

boundary may delimit transcriptionally poised chromatin, the putative 

upstream promoter acting as an RNA polymerase I preloading site with stress 

release mediated by local topoisomerase I. Five clustered t opoisomerase I 

recognition sequences are clustered near the start site of transcription and 

are also cleaved in vivo by an enzyme with the properties of topoisomerase I. 

1. Ness et al. (1983) J. Mol . Biol. 166 , 36 1-38 1. 

2. Sogo et al . (1984) J . Mol. Biol. 178 , 897- 928 . 

3. Parish et al . (1986) Nucleic Acids Res . 14 , 2089- 2107 . 

4. Ness et al. (1986) J. Mol. Biol. 188 , 287-300 . 
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SHELLFISH GENES: FLOW BETWEEN POPULATIONS OF PECTEN 
IN SOUTHERN AUSTRALIA 

Lynette Woodburn 
Department of Genetics and Human Variation 
La Trobe University 
Bundoora 
3083 

Members of the genus Pecten comprise the majority of 
commercially - exploited scallops in south - eastern 
Australia. The fishery is characterised by highly 
variable catches, both temporally and spatially, 
reflecting fluctuations in the successful recruitment of 
young scallops into the fishery. 

Following confirmation of the existence of a single 
species of Pecten in south-eastern Australia (where three 
were previously recognized ) , the aim of this study has 
been to determine the relationship between beds. Are beds 
"self-sustaining", or does extensive larval transport 
contribute to the establishment and maintenance of stocks 
over large areas? What is the population structure of the 
species? 

The distributions of rare allozymes and allozyme 
frequency variances are used to describe patterns of gene 
flow. 

The implications of these patterns for the fishery's 
management are discussed. 
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Electrophoretic variation between populations of the inarticulate 
brachiopod Lingula fro• the Indo-West Pacific region. 

L.S . Hammond 1 and J . F. Tomasov 2 

1 Victorian Institute of Marine Sciences 
14 Parliament Place, Melbourne. Vie. 3002. 

2 Department of Genetics and Human Variation 
LaTrobe University, Bundoora. Vie . 3083. 

ABSTRACT 

The inarticulate brachiopod Lingula, the classic "living fossil", is 
widely distributed throughout the Indo- West Pacific . Previous studies 
demonstrate no morphometric basis for recognizing most of the 14 or so 
extant species (e.g . Hammond & Kenchington 1978, J. Zool. 184: 53). 
Allozyme data for widely separated Queensland populations indicate a 
c l ose genetic relatedness (Ha~mond & Poiner 1984, Letha i a 17: 139) 
probably as a r esult of dispersal •echanisas which effect high gene 
flow (Hammond 1982, J. Zool. 198: 183). The present study describes 
allozyme variation within and a~ong populations froa Australia, 
Philippines , New Caledonia and Hawaii, to resolve the taxonomy of 
extant Lingula and test hypotheses concerning specific or generic 
longevity through geological t ime (bradytely). The proportion of 
polymorphic loci is high (up to 0 . 56) and consistent with that 
observed for other brachiopod genera. Average heterozygosity is also 
high in most of the populations examined . The Hawaiian sample 
exhibited fixed differences at a number of loci, confirming that it 
represents a separa te species, ~ reevii King. The other three 
populations are likely to be l ong to ~ anatina Lamark . The data do not 
support either of the conflicting generalizations in the literature 
that bradytelic species harbour exceptionally high levels or 
conversely, very low levels of genetic variation . 
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GEOGRAPHIC VARIATION IN THE SEA ANEMONE, OULACTIS MUSCOSA 

A. Hunt & D.J. Ayre 
Department of Biology 

University of Wollongong 

Oulactis muscosa is an intertidal sea anemone which is dioecious and 
sexually mature throughout the year. Biochemical genetic evidence was 
used to infer the mode of reproduction and to provide data on the 
genetic structure of populations and the contribution of reproduction to 
recruitment. This was carried out by sampling six loci on a total 
geographic scale of 770km to compare the levels and patterns of genetic 
variation within and amongst populations. 

The genetic structure of the populations studied was consistent with 
recruitment by sexually produced individuals. The observed genotypic 
frequencies for most loci closely matched those expected under Hardy­
Weinberg equilibria, however, consistent deficits of heterozygotes were 
detected for all loci. Low levels of genetic differentiation were found 
between populations and F T values were similar to those for other 
species with planktonic dlspersal of larvae. 
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:PRCJJU:ITCN OF SPEr:IES-SPEr:IFIC ~ .ANTIOCDIES FCR USE IN 
MARINE SCIEN:ES 

Peter J. Hanna 

Division of Biological and Health Sciences, Deakin University, 
Geelong VIC 3217 

Over the last decade there has been a considerable expansion in 
:rronoclonal antibcxiy teclmology. One of the rrain therres of this 
expansion has been the developrent of rapid and highly specific 
identification tests for viral or cell types in biared.ical and 
veterinary sciences. Underlying the principles of :rronoclonal 
antiJ:xxiy production is the potentiality of each manm3.lian B­
lymphocyte to rrake an antil:xxl.y against a particular site (epitope) 
on a particular antigen. Typically, the site is only several amino 
acids or carbohydrate residues in length and provides the basis for 
isolating species- specific :rronoclonal antilxxlies. Alternatively, 
the total production of antil:xxl.ies by all B-lymphocytes against 
antigens results in polyclonal serum, which in nany cases, exhibits 
a high degree of cross-reactivity with different antigens. 

A fundarrental problen in rrarine sciences has been the inability to 
identify the early planktonic stages of a particular species 
a:rrongst others of closely related species. In particular, the 
problen exists because of very similar :rrorphology. lack of 
material of a yiven species does not allow for the electrophoretic 
isoenzyme comparisons of species often carried out in genetic 
studies of speciation. 

At Deakin University, 'M:! have a strong research group which have 
made species-specific :rronoclonal antibodies against a variety of 
rrarine organisms including Crown of Thorns starfish larvae, 
camercial bivalve larvae, ccmrercial prawn larvae fran the Gulf of 
Carpentaria and Vibrio bacteria which cause serious problems in 
aquacul ture. New' research to identify fish eggs using the sane 
procedures is planned. The report will give an outline of the 
procedures, problems and outcares of the research to produce 
species-specific :rronoclonal antibodies. 
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Genes which moYe to heaYy metal : the molecular geneti cs 
of transposable mercuric ion resistance. 

Nigel Brown* ond Andy Morby 
Deportment of Biochemistry, University of Bristol , 

Bristol BSB lTD, U.K. 

Resistance to mercuric ions i s one of the most widespreod 
determinonts of resistonce to ontimicrob ials. Mony of the mercury 
re si stonce determi nonts occur on t ronsposob 1 e e 1 ements. The 
tronsposon Tn50 1 provides o model system for the study of t he 
mechoni sms of mercuri c i on re si stonce in bocteri a ond of the 
mechoni sm of tronsposit i on of Cl oss 11 t ransposons. 

A mo 1 ecul or genetic opprooch hos o 11 owed o mode 1 for rnercur i c 
i on res i stonce in Grom-negot i ve boc terio to be forrnu l oted, ond the 
results of recent experi ments t o test t his model will be di scussed 
The model con be extended to descri be the mechonisrns of mercury 
resistonce in Grom-posi t ive bocteri o ond of resist once to 
orgonomercuri ol s. 

*Vi siting Fellow, Deportment of Genetics, The University of 
Melbourne, Pork vi 11 e 3052. 
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VARIATION WITHIN A RETROVIROID ELEMENT OF LILIUM SPECIES 

P . R. J . Leeton and D. R. Smyth 

Department of Genetics, Monash University , Clayton , Victoria 3168 

A 9 kbp dispersed sequence has been isolated and characterised from 
the very large genome of Lilium henryi. This sequence (called "del" 
from di spersed element in lilies") resembles a retrovirus in having very 
long (2 kb ) terminal repeats and in possessing sequence motifs character­
istic of r everse transcriptase. del is present in a l l of the Lilium 
speci es examined, a lthough it varies considerably between species in its 
abundance: EMBL3 library data from ~· henryi indicate a del copy number 
of 50000; whi l e L. long iflorum possesses some 500000 copies per haploid 
genome . 

del elements from ~· henryi and ~· longiflorum (with close similar ­
ities in r estriction sites) have been compared at the DNA sequence level . 
The degree o f sequence conservation between the elements is high , 
espec i a lly in t he region of the RNA binding protein motif and the protease 
mot i f , as would be expected of functional domains . 

Contra sting this, del sequence heterogeneity , based on restriction 
sites as well as gross arrangement, is higher in ~- longiflorum than in 
~- henr yi . This intra-species variation could be related to the copy 
number , in which cas e the time and frequency of infection and amplification , 
the rate o f mutational decay and the effects of selection must be 
cons i dered. 
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HIGHLY REPEATED DNA SEQUENCES I N LILI UM 

1 2 
Anna Lavelle and Sarah Lea hey 

1
Department of Genetics , Monash Univers i ty , Clayto n , Vie . 3168 

2 
Centre for Early Human Development , Mona sh Medica l Centre , Clayton 

P l ants belonging to Lilium species have very large genomes , a 
substantial proportion of which consists o f repeated sequences . The 
repeated sequences of Lilium henryi have been isolated using Cot analysis , 
where the reassociation rate of DNA is proportio nate t o t he concent ration 
of each complement ary sequence type and t herefore provides some measure of 
sequence frequency . The rap idly reannealing CotiMs p r obe was used to 
identify fragments released from genomic DNA f ollowing digestion with the 
restriction enzyme Kpni . The repeated Kpni seque nc e does not hybr idize to 
any other known repeated sequence in Lilium s uch a s SS , 185 , 235 or del 
sequences. 

Kpni sequences have been isolated from an EMBL 3 l ibrary of genomic 
L. henryi DNA. Restriction mapping of several phag e clones has shown 
that the Kpni e l ement is at l east 8 kb in l eng t h . We have estimated the 
copy number in L . henryi to be in the order o f 50 x 104 copies per haploid 
genome . 

The repeated sequence has been found in a number of other species 
inc l uding distantly re l ated species such as ~ - long i f lorum. Evidence 
suggests that the Kpni sequence is dispersed . Coupl ed with the variation 
in copy number between species , the data obtained so far is not inconsistent 
with Kpni s equences being mobile elements . 
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TELOMERIC C BAND HETEROZYGOSITY AND PAIRING IN RYE 

C.B. Gillies 

School of Biological Sciences, University of Sydney 
Sydney, NSW 2006 

Surface spreading electron microscopic techniques have been used 
to study the effects on meiotic chromosome pairing (synaptonemal 
complex formation) of telomeric C band differences in rye (Secale 
cereale, 2n=1 4). The material studied included a hybrid between 
the cv. E line, which has very little telomeric heterochromatin, and 
the cv. Dankowskie Zlote , which has prominent C bands on 12 of the 
14 telomeres. This represents an approximately 2-fold difference in 
telomeric C band content, about 2pg of DNA. At pachytene in the 
hybrid most synaptonemal complexes were found to have unequal 
lateral elements, with unpaired lateral element protrusions at 
telomeres. Synaptonemal complex formation was, however, often 
complete to the end of the shorter lateral element. 

This result was confirmed in crosses between the E line and 
lines with single telomeric C bands on 1RS or 1RL. Internal loops 
were sometimes seen in the synaptonemal complex of bivalent 1 in 
these crosses . The results support a pairing model in which 
synaptonemal complex formation commences distally, but not at 
telomeric nuclear envelope attachments. The possibility of synaptic 
adjustmen t effects will be discussed, and the relationship of these 
findings to crossing over will be examined . 
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WPSIDED BLCWFLIES : AN ASYMMETRICAL 
VIEW OF FITNESS 

John A. M:::Kenzie and Geoff M. Cl arke 

Department of Genetics , University of Melbourne , 
Parkville, Victoria , 3052 . 

Genetic evidence suggests that the evolution of resistance to 
the insecticide diazinon by ~ - cuprina initially pr oduced an 
increase in f luctuating asymmetry . At that time resistant flies 
were presumed to be at a selective disadvantage in the absence of 
diazinon . Subsequent evolution in natura l populations selected 
m::xlifiers to arreliorate these effects. The fi tness and fluctuating 
asymmetry levels of r esistant flies are currently similar to those 
of susceptibles . Previous genetic analyses have sho.vn the fitness 
m::xlifier to eo- segregate with the region of chrarosome III rrarked 
by the white eyes , w, locus, unlinked to the diazinon resistance 
locus , Rop- 1 , on chrarosome IV . This study rraps the asyrrrnetry 
m::xlifier to the sarre region , shows , as in the ca se of the fitness 
m::xlifier , its effect to be dominant and pr esent s data consistent 
with the fitness/asymmetry m::xlifier being the sarre gene (gene 
canplex) . These results suggest changes in fluctuating asyrrrnetry 
reflect changes in fitness . 
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DEVELOPMENTAL ASYMMETRY AND THE Notch I.CDJS OF 
D. melanogas ter 

I.ouise Baker , Philip Batterham and John A. McKenzie 

Dep3.rtment of Genetics 1 University of Melbourne I 
Parkville , Victoria , 3052 . 

It is possible that the fitness/asyrnnetry modifier (see McKenzie 
and Clarke abstract) may be an allele at the Scalloped wings (Sal ) locus . 
Scl i s considered to be homologous to the Notch locus in Drosophila 
melanogas ter on the basis of recombinational and phenotypic data . Since 
D. melanogaster has a well defined genetic system , the study of Notch (N) 
nay 110r e readily yield information regarding Sol . 

The likelihood of Sol and N being hcmologous was investigated using 
Fluctuating Asymmetry (F .A. ) , since Sol alleles had previously been shown 
to increase F.A . We report here that many No tch alleles also cause a 
similar e ffect . This strengthens the possibility of N and Sal being 
homologous. 

Molecular studies reveal that clones spanning the N locus hybridize 
to L. cuprina gencmic DNA in Southern analysis . Sol mutants have been 
anal yzed using these probes . 
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ESTERASE 6 AND REPRODUCTIVE FI TNESS IN DRO SOPHILA MELANOG ASTER 

Marlene Saadl,2 and John Oakeshott 2 

1 
2 

Department of Zoology , A. N. U. 
CSIRO Divis i on of Entomo l ogy , Canbe rra 

In Drosophila melanogaster, Esteras e 6 (EST 6) is pr od uced pr ima r ily in 
the anterior ejaculatory duc t of the ad ul t mal e, f r om where it is transferred 
to the female during mating . This sugge s t s a r ole for the enzyme i n r ep r od ­
uctive fitness . Here we report two exper iment s investiga ting t hi s r ole , one 
inves t igating the effect s of var ia tion i n the EST 6 activity of ma les on the 
latency to mating , the second investigating t he effects of thi s va r ia t ion on 
the productivity of thes e matings . Th e expe r iment s a r e based on a se t of 
forty two EST 6 isollelic lines extra cted f r om a single , nat ur al population 
of ~ melanogaster . Thes e lines show inhe r ited three- fold va r iation in 
e j aculatory du ct EST 6 a cti vit y. 

In the f irst experiment, virgi n mal e s wit h g r eater EST 6 act ivity we r e 
found to take longer to initiate a mating wit h vi r gin females f r om a s t anda r d 
line. This effect varied wit h t he time the ma les had ' condi t ioned ' the mating 
chambers be fo re the females were i ntroduc ed . This suggests t ha t the effect 
is pheromonally mediated . It i s not cl e a r how EST 6 migh t in teract with 
mating pheromones but we will di scuss some possible me chani sms . 

The second experiment monitored the time c ou r se of ferti l e and total egg 
production of f emales of a st a nda r d li ne mated with males f r om t he diffe rent 
EST 6 lines . No ef f e ct of t he mal e donat ed EST 6 was found on t he total 
number of eggs laid at any time i n t he females r epr odu ctive l ife . or was 
there any ef feet of EST 6 on t he pr oportio n of eg gs that we r e fe r tile in the 
first two t o five days a f ter mating , whe n t he pro po r ti on was high in all 
females . However the pr oportio n of f ert i l e eggs declined a f t e r t hi s time and 
the decline was greater for f e ma les tha t had been ma t ed with high EST 6 males . 
We propose that this reflects a primary effe c t of EST 6 on t he r e l e ase of t he 
sperm stored after mating in the female's s perma t hec ae . The r ate of t his 
r elease is known to depend on t he 11 pid cont en t of the sto r ed s eme n and we 
propose that EST 6 catabolises these l ipids t o faci lit ate sperm r e le ase . We 
further propo s e that in femal es mated to high EST 6 males the rat e of r elease 
in the f irst few days after mating i s more r apid than ne cessary to f ert ilise 
all the mature eg gs then available , so that f ewe r sperm are retained t o 
fertilise egg s maturing later . 

The results of both experiments thus i ndica te disadvan t ages t o hi g h EST 
6 males in their first ma ting . These disadvantage s will be discus sed i n 
relat i on t o the mating and remating behavi our s and t he high levels of EST 6 
activity variation found in natural popula t ions of ~ me l anogas t e r . 
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NUCLEOTIDE VARIATION IN 5' REGULATORY SEQUENCES OF ESTERASE-6 IN 
SIBLING DROSOPHILA SPECIES 

J. Karotam1 • 2 and J.G. Oakeshott2 

1 Department of Botany, The Australian National University, 
Canberra, ACT, 2601. · 

2 CSIRO Division of Entomology, Canberra. 

In Drosophila melanogaster and its si~lin? sP7cies D.~imulans and 
D.mauritiana, Esterase-6 is produced pr1mar1ly 1n the eJaculatory duct 
of the adult male and is transferred to the female during mating. Once 
in the female , EST6 has been shown to stimulate oviposition and delay 
her time to remating. In the present study, the nucleotide sequences of 
the Est-6 genes and 5' flanking sequences of D.simulans and D.mauritiana 
were obtained for comparison with D.melanogaster. 

Comparison of the coding regions of the three Est-6 genes produced 
three lines of evidence for selective constraint against amino acid 
changes in the EST6 protein among these three species in which its 
physiological role has been conserved . 

Firstly, the level of replacement site variation is only one quarter 
that of silent site variation. 

Secondly, most (76%) of the amino acid replacements which have occurred 
are physicochemically conservative. 

Thirdly, physicochemically non-conservative amino acid replacements do 
not occur in regions of putative structural or functional importance. 

l.lkb of Est-6 5' flanking sequences were also compared among the 
species. The region -1 to -500bp from the start of translation shows a 
high overall level of conservation. The percentage nucleotide difference 
for the region i s 2.5% as compared to exon replacement sites (2.2%) and 
exon silent s i tes (9.4%). Moreover, the region includes two subsequences, 
each over lOObp long (-1 to -106 and -219 to -334), which are absolutely 
conserved across the three species. The former includes the non-consensus 
TATA box (AATAAAA) at -69 to -63bp and seven contiguous nucleotides (-41 
to -35bp) shown by Sl nuclease mapping to be transcription initiation 
sites in D.melanogaster. 

For sequences upstream of -500bp the percentage nucleotide difference 
increases sharply to around 13%, insertion/deletions are larger and more 
common and there are no long regions (over 50bp) of perfect homology. 

Thus it seems likely that sequences required for regulation of Est-6 
gene expression are concentrated in the region -1 to -500bp 5' of the 
coding region. It is possible that the two perfectly conserved regions 
are necessary for the tissue, sex and stage specific expression of EST6 
in these three species. Germline transformation experiments using 5' 
deletions, currently being carried out within the group, may confirm 
these hypotheses. 
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MINIMUM VIABLE POPULATION SIZES 

Warren J. Ewens 
Department of Mathematics, 

Monash University, Clayton, Vie. 3168 

Many people who are involved with populations which are subdivided 
into small sub-populations ( for example in national parks or in zoos ) 
are concerned at the possible loss of genetic variation in these sub­
populations through the effects of inbreeding. The concept of the 
"Minimum Viable Population Size", taken to be a population size for 
which this effect is at an acceptably low level, has been put forward. 
However, the theory involved in this concept is not well-defined. A 
discussion of the appropriate theory, together wi th general comments 
concerning genetic processes in subdivided populations, will be given. 
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PATTERNS OF GENETIC DIVERSITY IN POPULATION$ OF TWO RARE AND ENDANGERED 
PLANT SPECIES (ACACIA ANOMALA AND STYLIDIUM CORONIFORME). 
David J . Coates 
w. A. Wildlife Research Centre , Department of Conservation and Land 
Management, PO Box 51 Wanneroo, W.A . 6065 

The effect of factors such as population size and population 
isolation on the level and distribution of genetic diversity wi thin 
populations is of particular interest because of i mpl ications relating 
to the conservation of genetic resources and the survival of rare and 
endangered species. Many of these species have suffered rapid 
reductions in population size and increased population isolation in 
recent times. The significance of these effects , on both the short 
term and long term survival of populations has been addressed to some 
extent by population genetic theory . However , there is a clear lack of 
empirical data concerning the genetic consequences of rapid decline in 
population size and increased population isolation in natural 
populations of most plant and animal species. 

The two species investigated in this study (Acacia anomala and 
Stylidium coroniforme) are extremely rare and threatened due to habitat 
destruction and disturbance. Acacia anomala occurs in two s mal l 
disjunct groups of populations (Chittering and Kalamunda) some 30 km 
apart. The Chittering populations reproduce sexually whereas the 
Kalamunda populations appear to reproduce solely by vegetative means. 
The level and distribution of genetic variation was studied at 15 
allozyme loci. In the Chittering populations the mean number of 
alleles per locus was 2 .0 and the expected panmictic heterozygosity, H 
(genetic diversity index) 0.209 . This H is high for plants in gener al 
even though these populations have recen\ly becoQe reduced in size and 
more isolated . In the Kalamunda populations the mean number of alleles 
per locus was 1 . 2 and H 0 . 079 although t he observed heter ozygosity of 
0 .150 was only marginalfy less than the Chittering populations (0.177). 
These data, in addition to Nei 1 s diversity measures a nd Wright 1 s F 
statistics , indicate that the Chittering populations are primarily 
outcrossing whereas the Kalamunda populations are clonal with each 
population consisting of one or more g r oups of individuals with 
identical multilocus genotypes. 

Stylidium coroniforme is known from only two wild populations 
which have quite different histories. Population 1 has been through a 
severe bottleneck and in 1980 consisted of two plants . This number had 
increased to 83 in 1986. Population 2 has remained virtually 
undisturbed over the past 10 years and consists of some 400 plants. 
The level of genetic variation was studied at 15 polymorphic allozyme 
loci. The mean number of alleles per locus was 3.2 in population 1 and 
2 · 9 in . population 2 and He was 0 . 369 in population 1 a nd 0 . 327 in 
populatl.on 2 . The observed heterozygosity was 0. 289 and 0 . 286 in 
populations 1 and 2 respectively. Theoretical expectations that the 
bottleneck suffered by population 1 would result in reduce d H and H 
are clearly not met . o e 

In both Stylidium coroniforme and the Chittering populations of 
Acacia anomala there appears good evidence to indicate that their 
genetic systems are adapted to small population conditions and that 
genetic diversity levels remain v i rtually unchanged even under 
~ondit~ons o f rapidly reduced population size and increased population 
~solat~on . 
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GENETIC DIVERSITY AND THE CONSERVATION OF EUCALYPTUS CRUClS MAIDEN 

lane F. Sampson 1, Step hen D. Hopper2 and Sidney H. James 1 

Department of Botany, University of Western Australia , Nedlands WA 6009 
2 Department of Conservation and Land Management, Western Australian Wildlife 

Research Centre, P. 0 . Box 51, Wanneroo WA 6065 

E. crucis Maiden occurs as small, isolated populations confined to granite outcrops in south­
western Australia. The level and d is tribution of genetic diversity at 11 allozyme loci in 10 
populations were estimated. Ten loci were polymorphic. However, many alleles were fixed 
in populations and occurred at low frequencies in others. The mean expected panmictic 
heterozygosity for populations was low when compared with tree species in general but 
similar to other tree species occurring in small, isolated populations. The level of population 
differentiation was high as expected for small, isolated populations undergoing genetic 
fixation through genetic drift . The majo rity of the differenti atio n was attributable to 
between-population rather than between-subspecies differenti ation. Analyses of allozyme 
data suggest that the mating system of E. crucis may be adapted to maintain dtversity within 
populations by selection favouring heterozygous, presumably outcrossed progeny. The optimal 
strategy for the conservation of the genetic resou rces of E. crucis and other eucalypts with 
similar distribution patterns are considered in the light of this and previous studies. 
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CONSERVATION GENETICS OF KOALAS 

J.M. Graves, N.D. Murray, W.B. Sherwin and A. Taylor 

Department of Genetics and Human Variation, 
La Trobe University, Blindoora , Vie . 3083. 

Koala populations are subject to large fluctuations on the scales of 
centuries and of a few years. Because of the perceived general rarity 
of koalas and periodic availability of excess animals from particular 
populations, especially French Island, a widespread program of re­
locations and re-stocking attempts has taken place throughout South­
Eastern Australia since the 1920's. 

The pattern of re-locations, which has been described in some detail, 
is expected to result in reduced genetic variation in some populations, 
especially those which have passed through a number of severe bottlenecks. 
We aim to determine whether this loss of variation has actually occurred. 
Some variation has been detected in DNA and proteins. 

The number of koalas showing symptoms of Chlamydia! disease (which 
reduces female fertility ) is known to vary considerably between 
populations. This study will be able to detect any association between 
levels of genetic variation and the severity of the effects of this 
disease on the population. 

Possible genetic implications for future management of koalas will 
be outlined. 
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INBREEDING DEPRESSION IN MAINLAND AND I NSU LAR POPULATIONS OF 
PEROMYSCUS MICE 

Robert C. Lacy, Melissa L . Foster , and Bruc e A. Brewe r 

Department of Conservation Biology 
Chicago Zoological Park, Brookfield, IL 60 513 USA 

A reduction in fecundity and survival of inbred organ isms 
(inbreeding depression) is a very wide s pread phenomenon in both 
domesticated and wild populations . If deleterious recessives are 
the primary cause of inbreeding depress ion , as i s generally 
believed, then prolonged inbreeding shoul d purge a population of 
its genetic load . Small, isolated populat ions with past histories 
of bottle~ecks and consequent inbreeding should be r elatively 
unaffected by future inbreeding . Alternatively , i f general 
heterosis accounts for inbreeding depre s sion , fit ness should 
decline with a loss of heterozygosity , regardles s of the past 
history of a population . 

We examined the effects of inbreedi ng on r eproduction of 
deermice (Peromyscus) . Eigh t popu l a ti ons o f two species of 
Peromyscus, ranging from c ontinen t al populat ions high in genetic 
variability to island populations depauperate in variability, were 
sampled to establish laboratory breed ing s toc ks . The expected 
deleterious effects of inbreeding were obs e rved i n most 
populations, but effects were not universal a cro s s populations nor 
across reproductive parameters . For s ome popula t i ons and some 
aspects of reproduction even extensive inbre ed ing produced no 
discernible effects . Island populations, low in va riability and 
with probable past histories of inbreeding , did not tolerate 
inbreeding better than did more heterogeneous populations . The 
complex responses to inbreeding do not suppor t any s i mp le theory 
of inbreeding depression, nor do they allow pred i ct i on of the 
s everity of inbreeding depression within a population based on 
knowledge of the size , isolation , and genet i c divers ity of the 
wild population from which it wa s obtaine d . 
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A homeobox gene is involved in pattern formation in the developing eye of 
Drosophila melanogaster. 

1. CSIRO Division of Entomology, GPO Box 1700, Canberra City, ACT 2601. 
2. CSIRO Division of Molecular Biology, PO Box 184, North Ryde, NSW 2113. 

We have previously described the isolation and preliminary characterization 
of a homeobox gene involved in eye development in Drosophila melanogaster. 
We have demonstrated that the gene corresponds to the rough gene, by EMS 
mutagenesis of an isochromosomal line. Specifically, we have generated a 
rough allele in which a single base change in the homeobox domain of the 
open reading frame would result in premature termination during translation. 
The viability of this mutation suggests that the action of this gene is 
restricted to eye development . This is the fi rst example of a homeobox 
gene which is not involved in major pattern forming events that occur up to 
the cellular blastoderm stage of embryogenesis, raising significant quest­
ions about the nature and evolution of this class of genes. 

In situ hybridization to tissue sections has shown that expression of this 
gene correlates with the region affected by the mutation. Expression is 
restricted to the developing eye-antenna disc of the third ins tar larva, 
specifically within and posterior to the morphogenetic furrow that traverses 
the eye-antenna! imaginal disc during development. It should be stressed, 
however, that rough is involved in developmental events, since rough mutants 
alter the pattern of differented cells in this tissue. Expression of the 
gene occurs prior to final events of cell proliferation and differentiation 
in this terminally differentiating tissue, events that are better defined 
than related events of post-blastoderm embryogenesis. Molecular analysis 
of this gene may provide clues to the regulation of these events . 
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A MOLECULAR COMPARISON OF THE SCARLET EYE COLOUR GENE AND ITS 
HOMOLOGUES IN THREE DIPERAN SPECIES 

A.J. Howells, A. Elizur, Y. Haupt and R.G. Tearle. 
Department of Biochemistry, Faculty of Science, Australi an 
University and CSIRO Division of Entomology . 

ational 

We have used sequences from the cloned ~ gene of Dr oso phila 
melanogaster to isolate the homologous ~ gene from D .buzzatii and l.9J2..lll 
gene from Lucilia cuprina . Sequencing of the l.QJ2.ll and ~ 
(D .melanogaster) genes is now almost complete. As reported previously, these 
genes have virtually identical exon-intron structu res. The exons are identical 
in size, are interrupted by introns at the same places and are 80-90% 
homologous at the predicted amino acid level. At the nucleotide level the 
homology of the exon s is less (abo ut 70%) , wh ich refl ects the marked 
differences in codon usages in the two genes . In topaz more codons have A or 
T in the third position th an G or C, whereas in ~ the converse is found . 
The intron s show virtually no sequence homology (except at the splice 
junctions) and are generally longer in l..Q.lLM. In addition, three of the l..Q..J2..lli 
introns contain moderately repeated D A sequences, whereas no repeated 
DNA is found in scarlet. As a consequence of the longer introns, t.he lQ.J2.ll 
transcription unit appears to be about 13 kb , at least four-times longer than 
that of scarlet. We are currently sequencing the restrict ion fragment from 
l..Q.lLll which we anticipate contains exon I ; we hope to be able to compare the 
upstream regulatory regions of the two genes in the near future . 

Work on the ~ gene of D .buzzatii is less advanced . Data obtained 
from cross-species hydridizations indicates that the transcription unit is 
probably about 3kb in length , similar to that in D.melanogasLer . 
Interestingly , we have evidence indicating the presence of repeated 
sequence DNA within the D .buzzatii clones but they appea r not to be located 
within the S1 transcription unit. The repetitive frequency of these sequences 
in the genome seems to be of the order of one hundred. Sequencing of 
restriction fragments from wit hin the sea rl et transc ription unit commenced 
recently . 



72 

SESSION 58 
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Department of Biochemistry and Biophysics , Universi t y of California, 
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2 Depa rtment of Cell Biology, Baylor College of Medicine , Houston . 
TX . 77030 U. S .A. 
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AUSTRALIA 

The dunce gene of Drosophila melanogaster encodes a protein that influences 

lea rning and memory processes and plays a role in cyclic nucleotide metabo-

lism. Flies carrying the dunce mutation exhibit defective learning and 

memo ry in both associative and non-associative learning paradigms . In addi-

tion , the mutant flies show reduced levels of the enzyme cAMP phosphodiest-

erase and elevated levels of cAMP . Analysis of cDNA clones that define the 

dunce open reading frame reveal that the deduced amino acid sequence is 

s trikingly homologous to the amino acid sequence of a bovine brain ca2+ -

calmodulin dependent cyclic nucleotide phosphodiesterase and more weakly 

related to the predicted amino acid sequence of a yeast cAMP phosphodiest-

e rase. Characterisation of the s ' untranslated region of the dunce trans-

cription unit has identified five structurally distinct classes of trans-

c ripts. At least two overlapping transcription units have been defined , one 

of which extends for 54kb and the othe r for more than 107kb . The latter 

transcription unit defines 16 dunce exons , with exons 1 and 2 being separ-

ated by an intron of 79kb . At least two other ge nes r eside within this large 

intron , including the glue protein ge ne Sgs-4 . 
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DEVELOPMENTAL PROFILE OF Adh mRNA UNDER ETHANOL INDUCT ION 
IN LARVAE OF ~· melanogaster 

s. W. McKechnie 1, B. W. Geer2 and J . G. Oakeshott3 

1Department of Genetics, Monash University; 2Department of Biology, 
Knox College, Illinois; 3Division of Entomology, CSIRO , Canberra 

On a defined food medium, low in sucrose and fats , ADH activity and 
ADH pro t ein levels in larvae are elevated markedly by the presence of 
dietary ethanol. During normal larval development two Adh mRNA ' s are 
produced . One, from a proximal promot or , increases in concentration to 
a peak at mid-3rd-instar then dec lines to very low levels through the 
pupal stage . The second, f rom a distal promotor, increases f r om being 
absent in mid-3rd-instar to moderate levels, before declining to low 
levels during the pupal stage. Our data demonstrat e that both Adh 
mRNA's are specifically elevated in larvae by dieta ry ethanol. The 
pattern and extent of increase in Adh mRNA's excludes the possibility 
that the elevated mRNA levels are a simple consequence of the slowing of 
development which occurs when d ie tary ethanol is added to the medium . 
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Y CHROMOSOMES OF DROSOPHILA MELANOGASTER 

Allan Lohe1, Silvia Bonaccorsi2 and Art Hilliker3 
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2 Di partimento di Genetica e Biologia Molecolare, Universita Degli Studi Di 
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Onta r io , Canada 

The he t e r chromatic regions of the second and Y chromosomes of ~ melanogaster 
encompass a bout 15, 000 kb and 40 , 000 kb of DNA, respectively . Although much 
of this DNA is comprised of the tandemly repeated, satellite DNAs, numerous 
genetic fun c t i ons map within the heterochromatin of these chromosomes. These 
include 15 vi tal l oci (associated with lethality, in late embryogenesis or in 
lar vae and pupa e) i n the chromosome 2 heterochromatin, and six fertility 
facto r s on t he Y chromosome . We are investigating the relationship between 
these gene ti c functions and the satellite DNAs prese nt in heterochromatin 
using a combined geneti c a nd molecular a pproach . 

As a fi r s t step , we have constructed a map of nine simple sequence satellites 
using cloned pr obes and in si tu hybridizations to mitotic chromosomes. The 
linea r ar r angement of different satellites was determined by a combination of 
two st r a t egi es . The first was to map satellite sequences (using biotin 
pr obes and ca l or i metri c detecti on) to small heterochromatic regions delimited 
by the breakpoints of tra nsloca tion chromosomes. These reciprocal translo­
cations mo ve blocks of hete rochroma tin away f rom neighbouring blocks and onto 
o t her, easily ide ntifiable chromosomes . Since the heterochromatic breakpoints 
of t he trans locati ons can be ordered using simple banding procedures, a crude 
sa t e l li t e map can be constructed. The second strategy was to correlate 
diffe r en t satellite seq uences with specific fluorescent or banded regions in 
the he terochromatin: N-bands, Hoechst 33258 bands ("AJ'-rich" regions) or 
ch r omomyci n A-ba nds ("GC-ri ch''). The banding map was determined using seque­
nt ial fluorescent and N-banding regimens on the same prometaphase chromosomes, 
t he r e by allowi ng ordering of the bands along the heterochromatin (Pimpinelli, 
Bonaccor si and Gatti, personal communication). Each block of heterochromatin 
has a spe ci f ic "s i gnature" a s defined by these three banding techniques. 

We f ind that N-bands always contain repeats of AAGAG (the major component of 
the 1.7 05 satellite), and AAGAC repeats (only one nucleotide in five differ­
en t) do not N-band but instead fluoresce brightly with chromomycin A. Other 
s atellite repeats can be easily identified by their characteristic patterns . 
A f ine scale map of the heterochromatin of chromosomes 2 and the Y will be 
presented, and the relationship of the satellite repeats with each other and 
with the genetic functions in heterochromatin will be discussed . 
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INHERITANCE OF ANTHELMINTIC RESISTANCE IN 
' TRICHOSTRONGYLUS COLUBRJFORMIS 

Paul J. Martin & John A. McKenzie" 
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• 
Department of Genetics, University of Melbou rne, Parkville, Vie. 3052. Australia. 

Trichostrongylus colubrifonnis is a nematode parasite that lives in the small intestine of 
sheep. Resistance to the two commonly used groups of anthelmintics for the control of 
this parasite, is widespread in Australia. Reciprocal matings between th iabendazole 
(TBZ) resistant and susceptible T. colubrifonnis were done to produce an F1 
generation which was intercrossed to produce an F2 generation or back crossed to both 
parental stra ins. Eggs from the parental, F1, F2 and backcross populations were tested 
for resistance to TBZ by in vitro egg hatch assays and the parasit ic stages by an 
anthelmintic efficiency assays usi ng guinea pigs as a model system. 

TBZ resistance in T. colubrifonnis was found to he controlled hy more than one gene 
acting additively with strong maternal effects. With respect to its fitness in the presence 
of the anthelmintic, TBZ resistance was fou nd to be incompletely recessive. Where the 
population was expected to contain 25% or less of the re istance genome, the 
anthelmintic removed 73% or more of the wo rms. However, where the population 
contained greater than 75% of the resistance genome, the anthelmintic was useless for 
control purposes. 

The development of polygenic resistance to TBZ, resulted from using a non-persistent 
anthelmintic at an efficiency level below the LD10o. This polygenicity is consistent with 
a model of selection from with in the normal distribution of drug tolerances, which 
would channel variation at many loci. 

In contast, similar selection for resistance using the chemically unrelated anthelmintic, 
levamisole, has resulted in resistance in T. colubrifonnis which is controlled by a si ngle, 
sex-l inked recessive gene with some minor contribution from a number of other genes. 

' ' 

Despite contrasting genetic systems fo r resistance, these results support the strategy of 
high dose rates as a method of delaying the onset of anthelmintic resistance in nematode 
populations with low frequencies of re is tance alleles, provided the control strategy is 
integrated with knowledge of the population biology of the parasite. 
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Karyotyping in Candida albicans 

Brian E. Corner and Russell T.M. Poulter 
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The yeast Candida albicans is a frequent human pathogen, causing superficial 
infections (often known as thrush) as well as severe systemic infections . Genetic 
analysis of C. albicans is complicated by its lack of a sexual cycle, and by its 
habitual diploidy. Previous work has established a parasexual cycle based on pro­
toplast fusion, UV -induced mitotic recombination, and heatshock-induced chro­
mosome loss. Recently, electrophoretic karyotypes obtained by field inversion gel 
electrophoresis revealed extensive chromosomal length polymorphisms between 
different strains of C. albicans. 

The strain ATCC 10261 is of particular interest since it and its mutant deriva­
tives have been used extensively in parasexual genetic analyses. Furthermore, it 
is naturally heterozygous at a lys biosynthetic locus. FIGE karyotyping reveals 
that this strain has a diverged pair of homologues. In some cases, selection for lys 
homozygotes from ATCC 10261 by UV-induced mitotic recombination alters the 
sizes of one or both members of the diverged pair of bands. This suggests that the 
diverged pair in the karyotype may correspond to the lys linkage group. 

Parasexual genetic studies suggest that the his2 and pro] loci are on the same 
linkage group as lys. However, two separate attempts to determine relative map 
positions using different ATCC 10261 derivatives gave conflicting results. In one 
instance, prol and his2 were closely linked and trans-centromeric to lys. In the 
other, his2 was distal to lys, and both were trans-centromeric to prol. 

It is possible that the conflicting mapping results are a consequence of some 
form of rearrangement having generated divergent homologues of this chromo­
some in ATCC 10261. Future genetic studies in C. albicans should take account 
of strain-strain and homologue divergence. 
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The pathogenic yeast Candida albicans is imperfect. All fully 
characterised clinical isolates are diploid . The system is of considerable 
genetic interest since it is the first diploid imperfect system to be 
analysed. A number of unusual features have been detected, for example, 
many clinical isolates are heterozygous for recessive auxotrophies . 

A start has been made on analysing the genetic map of the yeast 
using protoplast fusion and induced mitotic crossing-over and chromosome 
loss. At least 6 linkage groups have been found and it is thought 
unlikely the final number will be much grea ter than 6. The most carefully 
analysed linkage group, the right arm of linkage group I, shows an 
unusual feature that may also be apparent in the other linkage groups. 
The 6 loci mapped to this linkage group all fal l in the distal 25% of 
the mapped distance. That is to say the distance (frequency of mitotic 
crossing-over) between the centromere and 0 .75 contains none of the 
auxotrophies while the distance 0.75- 1.00 carries adel ~met ura leu 
and tsl. The term tooth-brush chromosome des cribes accurately the 
resulting genetic map. 

Experiments are underway using FIGE karyotyping, transformation and 
gene disruption to attempt to answe r the question of whether the abnormal 
map is a characteristic of just one arm of the map or is a more general 
feature. 
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ISOLATION AND CHAR ACTERIZATION OF TAEN.TA OVIS ANTIGENS 

Mir i am Fischer, Michael J . Howell & Jennifer J. Hargreaves 
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Taeniid infections of sheep cause great losses to primary 
producers in Australia and world wide. One of these species T. ovis 
has been used for the present study. 

The prime objective of this project is to obtain efficient 
exp ress i on of parasite antigens in vitro, and to isolate and 
characterize those antigens which are potential candidates for 
vaccines. 

Double stranded DNA fragments complementary to polyA+ RNA 
isol ated from T. ovis were cloned i n the pEXl, pEX2 and pEX3 expression 
vector. Several recombinants expressing antigen i c determinants were 
detected using T. ovis infected sheep serum. Of these, five clones 
were selected and studied further. 

The hybrid proteins were analysed by polyacrylamide gel 
electrophoresis (PAGE) and Western blotting(WB) and were partially 
puri f ied. 

A "cocktail'' of this protein was used to inoculate sheep to 
evaluate their antigenic potential . Dot blot tests showed that the 
anima ls had a positive response to the vaccination producing antibodies 
to adu lt and oncospheral T. ovis antigens. 

The DNA of these fi ve clones was isolated and characterized. 
Their sequences will be discus sed, as well as more recent progress . 
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Infectious Bursal Disease Virus (IBDV) causes se vere immune 
deficiency in young chickens . IBDV is a bise gm en t ed dsRNA virus in 
Which the smaller segment (2 . 9kb) encodes the viral RNA dependent RNA 
polymerase (VP 1/90-kDa) and the larger segment (3 . 4kb) encodes a 
Precursor polyprotein N-VP2-VP4-VP3-C (1 15 kDa) . The polyprotein 
undergoes proteolytic processing to generate the major structural 
components VP2 (52 kDa ) and VP3 (32 kDa) and a minor non-structural 
component VP4 (28 kDa) . VP4 appears to be a viral protease that is 
involved in processing of the polyprotein. 

Saccharomyces cere visiae (budding yeast) has been extensively 
used as heterologous host for production of economically significant 
proteins that include viral gene products . Schizosaccharomyces pombe 
(fission yeast) has recently become an alternate hos t because of its 
Closer resemblance to the higher eukaryotes . To produce genetically 
engineered subunit vaccin es against IB DV , we have transformed both 
S . cerev isiae and S . pombe with yeast expression vectors containing 
IBD viral RNA derived cDNA fragments in various forms. Our results 
suggest that either eo- or post-translati onal processing of the large 
polyprotein occurs in both yeasts resultin g in the generation of a 
stable C- terminal product VP3 . However, theN-terminal product VP2 
either in fully processed form or as part o f the unprocessed 
polyprotein was not detected. Moreover, in s . cerevisiae when the 
processing of the polyprotein was prevented, because of an engineered 
mutation within VP4 , even the C-terminal product VP3 was undetected . 
VP2 was detected only when fused to yeast pre-sequences at its 
N-terminal end suggesting that in s . cerevisiae VP2 or the unprocessed 
polyprotein without proper protection of its N- terminal amino acid 
residues is susceptible to proteolytic degradation. S . pombe is 
currently being tested for its ability to produce stable VP2 as a 
fusion protein . 
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BREEDING SYSTEMS IN BANKSIA SPINULOSA 

S.M. Carthew 

Department of Biology, University of Wollongong, 
Wollongong, NSW, 2500. 

While some aspects of the reproductive biology of Proteaceous species 

have been investigated in recent years, knowledge of their breeding 

systems and the way pollen quality and availability affects them remains 

unclear. I am currently using both ecological and genetical methods to 

study this in Banksia spinulosa, a perennial shrub. 

An estimate of outcrossing has been obtained using 4 polymorphic loci, 

and these plants appear to be almost totally outcrossed. Results for 

one locus are confounded by the possible presence of a null allele. 

Work is currently being undertaken to determine whether this 

high outcrossing rate is a reflection of the type of pollen being 

received, or the result of physiological resource allocation or self­

incompatibil ity within the plant. 
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EVOLUTIONARY GENETICS OF PARTHENOGENETIC LIZARDS 

Craig Moritz and ~.M. Brown 

Department of Zoology, University of Queensland 
St. Luc i a, Queensland. 4067 

Department of Biology/Museum of Biology, University of Michigan, 
U.S.A. 

~e have been assessing mitochondrial DNA variation in 
parthenogenetic lizards and their bisexual relat ives to investigate 
the approximate age of the par thenogens and the relatedness of the 
maternal founders of lineages. The most striking observation is the 
extreme homogeneity of mtDNAs from parthenogens relative to those 
from their bisexual relatives. This even holds for parthenogentic 
lineages with moderate-high genotypi c diversity for nuclear-encoded 
loci. ~e conclude that there are strong geographic (and possibly 
temporal) constraints on the hybrid-origin of parthenogenetic 
lineages and that all extant lineages originated recently . Also, the 
bisexual parents of parthenogene tic lineages do not cluster 
phylogenetically, rather, they tend to be distantly related. 
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THE EVOLUTIONARY GENETICS OF tJALA%/AS TNUTTACEUS. 6. AUNATUS AND 6. 
TANYCEPIIALUS (PISCES: GAlAXIDAO 

Jennlfer R. Ovenden and Robert W.G. White 

Fish Research Group. Zoology Department. University of Tasmania. Hobart 7001 . 

C-~loxias tru/ttxeus . 0. 81Jratus and 0. tO!lyceplltJius are three morhpologically similar 
freshwater fi sh species. 0. truttt»Jus is widely distributed in coastal drainages in Tasmania 
and Victor ia and has a sea-going larval stage. In Tasmania it is also found in a few landlocked 
lakes. Lake and stream populations of rJ. trutttx:eus have different breeding strategies. rJ. 
aurtJtus and 0. tanyceplltJius are found only in one or two land-locked Tasmanian lakes and 
have similar breeding strategies to the lake form of 0. truttiJCfJus . We are using restriction 
enzyme analysis of mitochondrial DNA and allozyme gene frequency data to test the hypothesis 
that 0. tJLJrtJtus and rJ. tanyr;ep!Jolus are recent allopatric derivatives of 0. truttiX"8us . 
Genetic analyses of land-locked lake populations of 0. trutttr.eus suggest that population 
bottlenecki ng and/or founder effects may have played an important role in the formation rJ. 
81Jratus and 0. tawcep!Jalus . 
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ISONYMY, SOCIAL CLASS AND MATING STRUCTURE IN LATE 
NINETEENTH CENTURY TASMANIA 

Maureen Lafranchi 

Department Genetics and Human Variation 
La Trobe University, Bundoora, Victoria. 3083. 

A major aim in population structure studies is to ex plain 
genetic variation. How genes and gen o types a r e di s tributed 
within and between populations are obv i ous ly influenced by 
many factors. Migration and mating be ha viour are two aspects 
of human behaviour that d i rectly inf lue nce genetic structure, 
the latter being the focus of this s tudy. 

All marriages (N= 4,258) registered i n Tasmani a betwe en 1896-
99 inclusive were analysed for mating struc tu re . Surname 
analysis was used in the investigation. Theor e tical and 
practical applications of surnames as genetic mark e r s will be 
discussed. The application of surname anal ys i s in population 
studies in Tasmania (1-4 ) have been ve ry fruitful in 
revealing determinants of mating structure. Specifically , 
marital isonymy has shown that F coefficients we r e ge ne rally 
low and typical of other mainstream popul at i ons . The 
nonrandom component (Fn) was unusually high, pa rticularly, in 
one region, the Midlands. Social class correlates revealed 
one class to be the predominate contributors to the high Fn 
values. The explanation of these resul t s in t he Midlands 
lies in the effects of a ri gid soc io-e conomic structure 
established during colonization. 

1. Mitchell, R.J. etal. 1987. Epidemiology in Tasmani a. 
ed. H. King, Brolga Press. ACT. pp 1-21. 

2. Harding, R. 1985. Hum biol 57: 727-44. 

3. Lafranchi, M. etal. 1988. Ann. Hum. Biol. (i n press ) 

4. Kosten, M. etal. 1983. J. Biosoc. Sci. 15: 367-76. 
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GENETIC STRUC'IURE IN THE WHITE POPULATION OF TASMANIA 

John Mitchell1 , Mark Kosten1 and Joanne Williams2 

1 Department of Genetics and Human Variation, La Trobe University, 
Bundoora, Victoria, 3083. 

2 Anti-Cancer Council of Victoria, Rathdowne Street, Carlton, 
Victoria, 3053. 

This paper attempts to answer two interrelated questions; firstly, what 

is the extent of genetic variation in the present-day population of 

Tasmania, and secondly, what mechanisms can explain the existence of 

sub-populations observed within the island. The first question is 

answered by an examination of the blood groups in a large sample of 

school children drawn from all over the island. Regional analysis via 

R matrix analysis indicated that the population of the Midlands region 

(one of the earliest settled) as the most divergent . To answer the 

second question the historical population structure of the Midlands 

region was examined. Evidence of significant deviation from random 

mating was found from an examination of vital records . 
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DNA AND FORENSIC SCI EN CE I N VI CTORIA 

Stephen Guto wski and Bentley At c his o n 
State Forensic Science Laboratory 
Forensic Drive , Macleod, 3085 Vie . 

The individualisation of stains o f bi o l ogical fluid has 
long b een of interest in forensi c science , to include or 
excl ud e victims and suspects as possi b le sources of the 
stain. Recently restrictio n fra g men t length polymorphi sms 
have begun to be us e d in f or e n sic case work . In Victoria 
we have concent rat ed on single l ocus probes . We intend to 
combine several single locus pr o b es , which all display RFLP 
with the same r est r iction enzym e , t o give a complex pattern 
of high discriminating power but in which all allelic 
relationships are known . 

One such probe, pDP34 (Pa ge , D. C ., Ha r per, M. E . , 
Lo v e , J . and Botstein, D . (1984) Na t u r e , 311 , 119 - 123) has 
been studied in detail . This pr obe displays an X 
ch r omosome polymorphism. Our r es u l t s sho w that th e female 
Melbourne population is in Hardy- Weinberg equilibrium for 
this RFLP (11 + 12 kb) (n = 70, X~ = 1 . 26) . In addition 
this probe hybridises to a 15 kb f r agment f r om the Y 
chromosome an d thus th e pr e s e nc e of t his fragment is 
diagnostic fo r male o rigin . 

pDP34 has been succ e ssfull y co mb ined with a second 
probe, pEM36 . Results of this a nd othe r p r obe 
combinations will be discuss e d . 
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QUANTITATIVE GENETICS OF COLD TOLERANCE 
IN NATURAL POPULATIONS OF 

DROSOPHILA MELANOGASTER AND ~ SIMULANS 

Julia Dav i dson 

Departme nt of Genet i cs and Human Variation, 
La Trobe University, Bundoora 3083 

Genetic analysis of cold tolerance was applied 
to random samples of recently-collected isofemale 
strains of Drosophila melanogaster and ~ simulans 
from diverse climates. The temperate-zone locality 
of Melbourne was sampled twice, once in 1986 and 
again in 1987. In 1987, collections were also made 
in the humid tr op ics at Townsville and the wet/dry 
tropical locality of Darwin. ~ simulans was not 
found in Darwin. Seven symmetrical diallels were 
performed, each with fr om 9 to 12 randomly-chosen 
isofemale strains. 

The pattern for the significant genetic 
components of the variance was generally consistent 
over time, across populations and across species. 
Cold tolerance was controlled by mainly additive 
genetic effects: there was no evidence of 
d i rectional dominance. Overall, it is proposed that 
natural populations of both members of the sibling 
species have the genetic architecture necessary for 
adaptive phenotypic response to the fluctuating 
selection pressure of extreme low temperature. 
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GENEriC VARIATION IN DRQWPHILA BUZZATII FOR 
OVIFOSITION ON NP.TURAL SUBSTRATES 

Stuart Barker 
Department of Animal Science, 

University of New England, Armidale, NSW, 2351 

Theory shows that envirorunental heterogeneity in space or in ti.rre 
can maintain genetic polymorphisms, although the conditions may be 
stringent for some models of natural selection. Stable polymorphisms 
are more readily maintained if there is genotype specific habitat 
selection, but there is no evidence demonstrating such selection 
acting to maintain polymorphisms in natural populations. 

For D. buzzatii, available evidence suggests a potential for 
habitat selection, in that adults discriminate among the yeast species 
found in natural cactus rots, and females prefer for oviposition those 
yeasts that in general are best for larval development (Vacek et al. 
1985), cactus rots are spatially and temporally heterogeneous in 
abundance and frequency of cactophilic yeasts (Barker et al . 1983, 
1987), and there is indirect evidence for genetic variation in 
oviposition preferences on different yeasts (Barker et al. 1986). 

Direct evidence for such genetic variation was obtained from an 
experiment using eight isofemale lines from each of four widely 
separated natural populations. Femal es of each line were given a 
multiple choice of five yeast species, as oviposition sites, and the 
numbers of eggs laid on each yeast in a 30 hour test period were 
counted. The five yeast species were chosen from those known to be 
most abundant in cactus rots in Australia to provide a wide range of 
expected preferences. 

The interaction term in fliDVA for yeast x isofemale lines was 
highly significant, that is, there are differences among isofemale 
lines within populations in preferences for these yeast species as 
oviposition substrates, which must be genetic, as all lines were grown 
and tested together under the same envirorunental conditions. An upper 
limit of the heritability of oviposition preference was estimated at 
0.191. 

Thus these results provide a basis for genotype specific habitat 
selection in natural populations. Whether this oviposition preference 
is a kind of habitat selection which maintains polymorphism will be 
discussed. 

Barker et al. 1983. 
Barker et al. 1986. 
Barker et al. 1987. 
Vacek et al. 1985. 

Can. J. Microbiol. 29, 6-14. 
Aust. J. Biol. Sci. 39, 47-58. 
Microb. Ecol. 14, 267-276. 
Biol. J. Linn. Soc. 24, 175-187. 
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COMPARISON OF ALLOZYME FREQUENCIES IN CHINESE AND AUSTRALIAN 
POPULATIONS OF Drosophila melanogas t er 

Chengshan Jiang and John Gibson 

Population Genetics Group 
Research School of Biological Sciences 

ANU, Canberra ACT 

To test inter-continental homogeneity of allozyme frequencies in 
Drosophila melanogaster populations variants at eight loci (Adh, Gpdh, 
Est- 6, Pgm, Odh, Acp, G6pd and Pgd) were scored in eight Chinese 
populations covering similar latitudes t o Australia . 

The frequency of the Est- 61· 00allele tended to show a decrease 
with increasing distance from the equator, but this pattern is 
opposite to tha t found on o ther continents. 

Of the othe r loci scored G6paF hts a similar distribution to that 
found in Europe and , below 30 °N , Gpdh shows a cline similar to that 
in Australia and North America . 

The most consisten t inter-continental patt5rn was found for 
alleles at the Adh locus. The frequency of Adh decreased with 
increasing latitude, as previously observed in samples from Nor th 
American, Eur ope and Aus tralia . The southern Chinese populations, 
howeve r, were remarkable in having a relatively high frequency (up to 
36%) of. ~h?Dat r~sistant Adh allele (with properties similar to those 
of Adh ) wh1ch has previously only been found at low frequency in 
natural populations in Australia and North America. 
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FOUR BASE-CUTTER ANALYSIS OF ALLELIC VARIATION FROM AUSTRALIAN 

AND AMERICAN POPULATIONS OF DROSOPHILA MELANOGASTER 

Alex Agrotis and Steve Mc Kechnie 

Department of Genetics, Monash University , Clayton , Victoria 3168 

A filter hybridization technique for identifying res triction- site and 
insertion/deletion variation within short regions of genomic DNA has been 
described by Kreitman and Aguade (1986) . The technique uses restriction 
enzymes that recognize four-nucleotide sequences, dena turing polyacrylamide 
(sequencing) gels to separate fragments , and electroblotting to detect small 
insertion/deletion variation. In their study , 50 distinct haplotypes were 
detected among 87 isogenic lines of Drosophila melanoga s ter (representing 
two natural American populations) surveyed over a 2 . 7 kb region encompassing 
the alcohol dehydrogenase locus . 

This study , using the same technique and restriction enzymes , describes 
the extent of variation within the same 2.7 kb region in a natural Australian 
population of ~· melanogaster collected from the cellar of the Tahbilk 
winery. Haplotype frequency variation between the populations has been 
examined and compared so as to reveal the degree (if any) of genetic differ ­
entiation between the continents of North America and Australia . 

Kreitman, M. and Aguade , M. (1986) . Genetic uniformity in two populations 
of Drosophila melanogaster as revealed by filter hybridization of 
four - nucleotide- recognizing restriction enzyme digests. Proc . Natl. 
Acad . Sci . USA 83 , 3562 - 3566 . 
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BIOCHEMICAL CHARACTERISATION OF LOW ACTIVITY VARIANTS OF 
GLYCEROL-3-PHOSPHATE DEHYDROGENASE FROM NATURAL POPULATIONS OF 

Drosophila melanogaster 

Jane Symonds and John Gibson 

Population Genetics Group 
Research School of Biological Sciences 

ANU, Canberra ACT . 

GPDH is an important enzyme in insect flight metabolism and lipid 
biosynthesis. In natural populations of D. melanogas ter the locus is 
r ela tively invariant with the two electrophoretic alleles . Within 
these two classes we have isolated a number of variants which are 
associated with low GPDH activity . Analyses of some of these variants 
suggest that the low activity is due, not to structural gene 
differences , but t o linked modifiers . However one variant, Cb62, 
isolated from a population in Cardwell , Queensland, is interesting as 
it has altered electrophoretic mobility . This raises the possibility 
that a lesion in the structural gene of Cb62 is responsible for the 
l ow activity . 

GPDH ac tivity has been assayed in adults from thre e homozygous 
low ac tivit~ lines,' Cb62, T198 and C22 ; compared to a control homo­
zygous Gpdh line, their activities a re approximately 32%, 24% and 57. 
respectively. In contrast to the control allele, and the other low 
activi t y variants, t he level of activity in the abdomen in Cb62 is 
very much reduced , whilst higher than expected levels are present in 
the thorax . Cb62 is also remarkable in that its GPDH activity is 
unstable , both at high and low temperatures. At 0°C about 50% of 
activity is lost after 5 hours, but this is partially reversible 
after incubation of extracts at 20°C for 30 minutes . In hetero­
zygotes between Cb62 and the control line the level of enzyme 
activity is intermediate, and activity is stable at 0°C . 

The properties of the Cb62 enzyme are being investigated in 
rela tion to possible effects on fitness, particularly cold tolerance. 
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CHROMOSOME LOCALIZATION OF THE GENES ENCODING 
HEAT SHOCK PROTEIN 70 (HSP 70) 
IN HUMAN, MOUSE AND MARSUPIAL 

Anna Davey 1 , Andrew Sinclair2 and Ismail Kola1 . 

1 Centre for Early Human Development, Monash University, 
Clayton 3168, Australia. 

2 Department of Genetics and Human Variation, LaTrobe 
University, 8undoora 3083, Australia. 

HSP 70 has been strongly conserved from bacteria to 
man, both in terms of nucleotide and amino-ac id sequence 
homology. Although the exact function of the protein is 
unknown, it has been suggested that it plays some 
protective role in the cells response to stress. In this 
study we have mapped by in-situ hybridization the 
chromosomal localization of the HSP 70 genes in three 
different species. In the human at least one gene has been 
mapped to the region 6p12-6p21, and it is also passible 
that another gene is located in the region 5q35. In the 
mouse at least six HSP 70 genes have been mapped to the 
regions 4C7, 581, 5F1.1-G3.3, 14D1-D3 and 19811-C1. In the 
the marsupial (Macrapus eugenii) at least three genes have 
been localized in the regions 1q, 2q and 4p. 

Thus, our data demonstratE that HSP 70 is a dispersed 
multigene family in all three spec ies studied. 
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GENOMIC IMPRINTING WITH SPECIAL REFERENCE 
TO THE EFFECT OF TWO MATERNALLY DERIVED X-CHROMOSOMES 

ON PARTHENOGENETIC DEVELOPMENT IN THE HOUSE 

Jeff Hann 

Centre for Early Human Development, Honash University, 
Clayton 3168, Australia. 

In certain extraembryonic tissues of normal female 
mouse conceptuses, X chromosome dosage compensation is 
achieved by preferential inactivation of the paternally 
derived X. Diploid parthenotes have two maternally derived 
X chromosomes , hence this mechanism cannot operate. To 
examine whether this contributes to the inviability of 
parthenotes, XO and XX parthenogenetic eggs were 
constructed by pronuclear transplantation and their 
development assessed after transfer to foster mothers. 
Consistent with the possibility that two maternall y derived 
X chromosomes do contribute to parthenogenetic inviability 
was the result that the frequency of postimplantation 
development of XO parthenotes was much higher than that of 
their XX counterparts. However, both types of parthenotes 
showed similar developmental abnormalities at the 
postimplantation stage, demonstrating that parthenogenetic 
inviability is ultimately determined by the possession of 
two sets of maternally derived autosomes. 
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CELLULAR DNA METHYLATION LEVELS IN NORMAL AND TRANS FORMED CELLS 
AFTER VARIOUS DRUG TREATMENTS 

Judy De Haan 

Centre for Early Human Development, Monash University, 
Clayton, Victoria 3168, Australia. 

Sodium butyrate is very often used to alter gene expression in cultured 
cells. In this study, we examined the effects of this compound on 
various cellular events in WI-38 human embryonic lung fibroblasts in 
culture. During a 16-20 treatment at sodium butyrate concentrations of 
between 5 and 20 MM, no adverse effects on cell morphology were observed. 
However, cell division and DNA synthesis were reversibly inhibited, the 
latter by 85, 80, and 70% at sodium butyrate concentrations of 5, 10, 
and 20 MM, respectively. Although overall protein synthetic activity 
was not significantly affected, RNA synthesis decreased to 76% of the 
control values at a sodium butyrate concentration of 5 mM . Butyrate 
treatment also caused hypermethylation of DNA cytosines as determined by 
differential digestion by Mspl/Hpaii restriction endonucleases and by 
high performance liquid chromatography analysis of the DNA. The 
5-methylcytosine content of the DNA in untreated WI-38 fibroblasts was 
2.94 ± 0.46% of total cytosine residues, while in cultures treated with 
5, 10, and 20 mM sodium butyrate, these values were 5.76 ± 0.28, 
5.91 ± 0.37, and 6.8 ± 0.44%, respectively. An interesting feature is 
that this hypermethylation occurred in DNA which was synthesized in the 
presence of sodium butyrate (newly synthesized ) as well as in DNA which 
had been synthesized before butyrate administration (pre-existing DNA ) . 
The hypermethylated state was conserved only in the former situation, since 
the methylcytosines were rapidly lost in the subsequent generation in 
the latter case. It would therefore appear that methylcytosines are 
maintained after cell replication only if they are generated on newly 
synthesized DNA. 
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THE ORIGIN OF COMP LEX SEX- LINKED TRANSLOCATION 
HETEROZYGOS ITY IN DELENA CANCERIDES 

(SPARASSIDAE : ARACHNI DA) 

David Ro well 
Department of Populatio n Genetics 

Research Schoo l of Biologic a l Sciences 
Australian Natio na l University 

The Australian huntsman spider Delena c a ncerides possesses a 
number o f distinct chromos omal races . The a ncestral form has a 
telocentric karyotype consisting o f 40 a utosomes and 3 x­
c hromosomes , and f o rms no rmal bivalent s at meiosis . In four other 
races , wh o lesale centr i c fusi o n has re s u lted in karyotypes of 21 
metacentric ch r omosomes and a single te locentr ic . In one o f these , 
ten metacent r ic bivalents are formed at meiosis , and the two 
remaining chromosomes are a metacentric X-X fu sion product and a 
telocentric X. In the o ther three races , a n X-chromosome has fused 
with an autosome and there i s hetero zygosity for autosomal fusions 
i n the male. At meiosi s , these males are characterised by the 
formatio n o f sex- linked c h a i ns o f 3 , 5 o r 9 chromosomes . 

Half of the fusi o n produc ts in t he se chains consistently 
mi grate with the X- A fu s i o n product a nd are homozygous in females, 
wh i le the remaining chromo somes behave a s neo - Y chromosomes and 
appear in males only. Owing to a high fre q uency of interstitial and 
pro ximal chia smata in these chains, mo s t of the genetic material is 
no t sex- linked or sex- limited , ho wever. 

An analysis of electrophoretic data f rom these races suggests 
that the higher order chain races (5 and 9 ) arose from hybridisation 
between t wo fusion races homo zygo us f o r a ll , or almost all of their 
fusions. Furthermore , from an analysis of the hypothesised hybrid 
derivatives , it would appear t hat no selec t i ve advantage arising 
from chain formation is required f o r the de n ovo formation o= these 
races . This model contrasts with t he "speciat ion by monobrachial 
fusion " model of Baker and Bickham (1986 ) , be cause here it is 
suggested that h ybridisation between races possessing different 
f usions may r esult in selection f o r alternate segregation and 
subsequent complex sex- linked f usion hetero zygosity rather than 

premating isolation. 
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ENVIRONMENTAL STABILITY AND THE MODE OF REPRODUCTION OF THE 
FRESHWATER OSTRACOD, Candocypris novaezealandiae. 

Jennie Chaplin 

Department of Biology, 
University of Wollongong , Wollongong , NSW, 2500. 

Most theoretical models predict that sexually reproducing individuals 
should have a selective advantage in unstable environments. In contrast 
with these predictions, anecdotal evidence suggests that Candocypris 
novaezealandiae, in common with many other species of freshwater 
ostracod, is reproducing asexually in temporary and permanent ponds 
(relativley unstable environments) and sexually in large lakes and 
reservoirs (relativley stable environments). Both genetic (electrophoretic) 
and sex ratio data were used to determine the reproductive mode of a 
small temporary pond, a large temporary swamp, eight permanent pond and 
a reservoir population of C. novaezea/andiae. These data show that both the 
reservoir, and the temporary and permanent pond populations are mostly 
dependant upon clonal reproduction. In contrast, sexual reproduction is the 
dominant reproductive mode for the temporary swamp population . These 
results do not suggest an association between sexual reproduction and 
environmental stability . 
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THE INHERITANCE OF REPRODUCT ION 

Rolf Bei lharz, Brian Luxford and Jul ie Ui lk inson 

Agriculture and Forestry, Uni versity of Melbourne, 
Parkvi I le, Uic., 3052 

Animal breeders recogn ise reproduction as an important 
component of animal product ion and , hence , seek to improve i t 
in their breeding program~. Yet, I ifeti me reproduct ion is 
the one trait through ~hich al I selection operates . Hence, 
I ifetime reproduction has a lready been selected upwards 
(natura l selection) since evo lution of I ife began . lt is , 
therefore, to be expected that, in anima l spec ies adap _ed t o 
their environment, no further improvement of I i fet ime 
reproduction is possibl e, as the an ima ls are a lready 
uti I ising al I available resources of the envi ronmen t 
optimal ly. Geneticists agree that fitness and it s ma j or 
components have her it ab i I ity = 0 or very lo~ . 

This situation can be described by two equati ons: ­
F = A X B X c X . . . 

r = a + b + c + . . . 

where F is fitness or I ifetime reproduction (def ined wide ly ), 
A,B,C,etc . are component tra its of fitness , 
r is total of env ironmental resources. and 
a,b,c,etc . are the resources consumed by A, B, C, etc. , 
respectively. 

These equations imply, for an adapted population where r 
cannot be raised, that an increase in any component 
reproductive trait can on ly occur if value~ for other 
component traits fal I. Uith F a lready maximised by prev ious 
select ion , it can at best maintain its value and is I ike ly to 

fa 11 . 
Ue present data from mouse selection experiments 

confirming these equat ions and we discuss the implications of 
these equations for the genet ic improvement of an ima ls by 
breeding . Environmental quality turns out to be critically 
important for what can be achieved by breed ing programs . 
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THE TYO-LOCUS INFINITELY-MANY-ALLELE$ MODEL 
YITH RECOMBINATION 

S.N.Ethier1 and R.C . Griffiths 2 

1. Department of Mathematics, University of Utah 
Salt Lake City, Utah, U.S.A. 

2. Department of Mathematics, Monash University, Clayton, Vie. 3168 

A neutral 1-locus population genetics model is the infinitely­
many- alleles model where each mutation produces an allele entirely 
new to the population. Random drift causes alleles to be lost, and 
with mutation produces stability in the population. A classical 
res ul t i s the probability distribution of the configuration of 
a l lel e types in a sample of n genes, named the Ewens' sampling 
f ormu la. In an extension to a 2- locus model one is interested in how 
the recombination rate affects the joint distribution of allele 
types at the two loci. Is the effect of recombination like mutation? 

Of i nterest in the 1-locus model is the distribution of the 
li nes of descent of a sample back to a common ancestor. Yhat is an 
' ancestor ' when there is recombination, and what is the distribution 
of the lines of descent? 
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GUEST SPEAKER 

DNA METHYLATION AND EPIGENETIC MECHANISMS 

Robin Holliday 

CSIRO Laboratory for Molecular Bi ol ogy, 
P.O. Box 184, North Ryde, NSW , 2113 . 

Genes are essential for the transmissi on of genetic information from 

generation to generation, and this mechani sm of inhe ritance is fully 

understood. Genes are also essential for unfol ding the genetic 

programme for development, but t he rules gove rning this process are 

quite obscure. Epigenetics compri ses the study of the switching on and 

off of genes during development, the segregation of gene activities 

following somatic cell divis i on and the stable inheritance of a given 

spectrum of gene activities i n specific cells . Some of these processes 

may be explained by DNA modification , particul arly changes in the 

pattern of DNA methylation and the heritabil ity of that pattern. There 

is strong evidence that DNA methylat i on plays an important role in the 

control of gene activity in cultured mammalian cells, and the properties 

of a CHO mutant strain affected i n DNA me t hylation will be described . 

Human diploid cell s progressively lose cytos ine methlyation during serial 

subculture, and this may be re l ated to t heir in vitro senescence. There 

is also evidence that DNA modifications can be i nherited through the 

germ line. Classical geneti cs i s based on the study of all types of 

change in DNA base sequence, but the rul es governi ng the activity of 

genes by epigenetic mechanisms are necessa r ily di ffe rent. Their 

elucidation will depend both on a theoretical f ramework for development 

and on experimental studies at the molecula r , chromosomal and cellular 

levels. 
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Nitrogen control of amdS expression in 

Aspergillus nidulans 

Meryl A. Davis and Michael J. Hynes 

Department of Genetics, 
University of Melbourne, Parkvi lle 3052. 

Genet le studies have shown that the are A gene of!:,.. nl dulans codes 
for a positively acting regulatory protein which act ivates gene express10n 
under nitrogen l1miting condit ions. The amdS gene of !:,.. nidulans 1s one of 
many nitrogen catabolic enzymes regulated by the areA gene and nitrogen 
metabolite repression. No cis-acting mutants of amd S affecting m rogen 
control have been identified. However, transformat10n stud1es have 
indicated that sequences downstream of a Sma! si ea t - 114 are necessary 
for areA control. lrL vitro mutagenes1s of th 1s reg10n of t he amdS gene and 
cross-species comparisons between the areA gene and the functionally 
analagous nit-2 gene of Neurospora crassa are being used to study bo h he 
are A gene product and its recognitiOn sequences 5' to the amdS gene. 
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Two divergently transcribed Asoergtllus ntdulans 

genes under coordinate control 

Margaret Katz and Michael J. Hynes, 

Department of Genetics, University of Melbourne, 

PARKVILLE, VICTORIA 3052. 

The Asoergi llus nidulans lam.A gene is required for utilization of 
2-pyrrolidinone as a ni t r ogen source. Previous work has suggested that 
J.run.A encodes a permease and/or lactamase which converts exogenous 
2- pyrrolidinone to o-amino-butyric acid ( GABA). Expression of lam..A is 
under the contr ol of t he .am.Q.R regulatory gene as are ~A, .Qat.A and MlQ.S. 
The eo- regulation of these genes is under investigation in our laboratory. 

The J.Mn.A gene was isolated from a cosmid gene bank by 
complementation of a lam.A mutation. A 6 kb subclone which contains the 
lrun.A gene hybri dizes to two divergently transcribed mRNAs of 0. 9 and 4. 0 
kb. The lar ger t ranscr ipt corresponds to the lamA gene. The smaller. 
transcript has been designated the lam.B message. Both transcripts appear 
to be similar ly r egulated. A closely related fungus Asoerg1Jlus terreus 
cannot met abo li ze 2-pyrr ol idinone. We have shown that both lam.A and lru!lB 
are r equir ed to allow 8. terreus to utilize 2-pyrrolidinone as a nitrogen 
source. 

lnvestigaUons are in progress to determine if one l<illl gene encodes 
the lactamase and the second a permease. We also hope to determine if the 
t wo genes share or have separate regulatory sites. 
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PIIY51CAI. CIIARAC'l'BRIZA'tiON OP 'I'UH P051l'JVBLY ACl' ING 

RfiGULATURY GfiNfi. •mdK. UF Asperg./.1./us DfdU.I611S . 

Alex Andrianopoulos and Michael j. Hynes . 

IJepartment of Genetics . Univer sity of Melbo ur ne . 

The process of gene regul~tt ion is a complell interaction in wh ich r egulatory 

molecules . effector molecules . transcriptiona l mach inery and j ' regulato r y DNA 

sequences interact in a highly specifi c man n er . As the number of cloned 

regulatory genes is increases. so is our understanding of the numerous ways in 

which regulation of gene ellpression is media ted. One interesting aspect of 

many regulatory genes is that they seem to possess distinct and separable 

functional domains for nuclear localization . IJNA bin ding. inducer binding and 

aclivlltion function . 

In AspeJ'!{Ji/us niduldns . the utilization of cerLain amides. omega amino 

acids and lactams is controJled by the a ction of the positively acting regu latory 

gene IIJJJt!R . The omdR gene positi vel y activates the expression of the liJJJdS . 

g111A. 1{11hA and l11.mA stru ctura l ge n es in the presence of omega amino acid 

colnducers . In order to stud y th e mechan ism by which activation of structural 

gene expression is mediated by 11mdR . th is re gulatory gen e was cloned . 

Through the use of IJN/\ - med iated transfo r mation . the lf.OJdR regulatory 

gene was cloned using a cosmid based genomic li brary . The 11md.R gene has 

been shown to reside on a 4.2kb Clai -EcoRI genomic fragme nt Transcription al 

analysis has revealed the presence of two t~mdR mRNA species of 2.7kb and 

1.8kb in length . bo th of whi ch a t·e synthesized constitutively and which do not 

appear to require func tional dmt!H pt·oduct for their syn thesis . 

In order to define n:gions within dmdl?that account for its transcription al 

o.ctivlltot· properties. a series of deletions wet·e made and 11nalysed in vivv for 

both dmtiR ntedin.led activation of struCLuml gene expressio n and co mpetitive 

inhibition of 11mdR • activation . These results and their consequences wilJ be 

addressed . 
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Chorocterisotion of the gotA gene 

of AsQergillus nidulans. 

I.B. Ri chordson, M.J. Hynes ond M.Kotz 

Deportment of Genetics, University of Melbourne. 

The amdR gene of the ascomycete fungus AsQergillus nidultlns is known to 

regul tlte trtlnscri pt ion of four genes: tlmdS, gtltA, I tlmA tlnd gtlbA. In 

addition it is 1 i ke I y that some or all of these genes are subject to 

regulotion vio the oreA ond creA genes. All of these genes except gobA 

have now been cloned Md tlre under current study. The getA gene WtlS 

cloned by complementtltion in 1965. 

Functiontl lly, getA htls been localised to e 4kb genomic frtlgment. Within 

this the tlpproximtlte extent of tl 1.Bkb trMscript hes been determined es 

well tlS the direct i on of trMscription. 1.5kb hos been sequenced. 

Preliminary S 1 mapping hes been done end e putative open reading frame, 

conttlining et least two introns hos been found. 

Multiple copies of the 5' region of getA have been found to be copeble of 

titrating amdR protein i n vivo. This titrating capacity has been localised 

to an B7bp 5' fragment. Comporison of sequence between this B7bp region 

ond a 1 OObp 5' fragment of emdS, elso known to titrate, hes revealed a 

possible amdR binding site. 
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PLASMID-MEDIATED COPPER RESISTANCE IN E. COLI 

J. Williams, G. Adcock, N.L. Brown, J. Camakaris, B. Lee, s. Rogers 
and D. Rouch 

Department of Genetics , 
The University of Melbourne, 

Parkville, Victoria, 3052. 

The plasmid pRJ1004 (Tetaz, T.J. & Luke, R.J.K. 1983, J. Bacterial 
154 : 1263-1268) confers increased copper tolerance in E. coli. This is 
due to two determinants; ~, which confers inducible resistance to 
copper, and cdr, which reduces the effect of copper on the cell by 
repair of copper-damaged DNA (Rouch et al., MS in preparation; Rouch and 
Lee, MS in preparation ) . The two de terminants have been cloned, and 
their properties are being characterized. 

The pco determinant contains four genes; pcoR, which encodes a 
regulatory protein; pcoC, which encodes a cytoplasmic protein; and pcoA 
and pcoB of unknown function. The products of the ~ determinant 
interact with the chromosomally-encoded products responsible for normal 
copper metabolism in E. coli. This interaction is being studied, with 
parti cular regard to the mechani sms of regulation of gene expression. 

The cdr determinant confers resistance to several DNA-damaging 
agents, and its known properties will be presented. 
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PROGRESS TOWARDS CLONING AN X-LINKED GENE FOR A HUMAN 
NERVE CELL ANTIGEN. 

Alan Wilton * and Rory Hope 
Department of Genetics , 
University of Adelaide. 

* Present address: School of Biological Sciences, 
Macquarie Uni versity. 

In an attempt to further study the genetics and 
molecular biology of the human nerve cell antigen Rl 
and its encoding X-linked gene MIC-5, we made a cDNA 
library <prepared from poly <A+) RNA isolated from the 
Rl-positive melanoma cell line 1aR3) i n the expre ssion 
vector lambda gtll, and scre ened plaque lifts from 
this library for Rl expression using appropriate 
monoclonal and polyclonal antibody preparati on s. We 
also screened a commercially available lambda gtll 
cDNA library made from human brai n RNA. No Rl­
expressing clones were detected in either library . We 
therefore decided to use a different approach t o 
cloning MIC - 5, involving the pu rification and partial 
amino acid sequencing of Rl, follo wed by s yn thesis o f 
complementary oligonucleotide probe s suitable for 
screening human genomic and cDNA libraries. Detergent 
solubilized membrane preparati on s from human brain and 
cell lines were affinity purified on Rl columns and 
analysed using PAGE, Western blotting and 
immunological detection . These studies re ve aled the 
existence of various molecular co mpone nts po ssessing 
Rl specificit y. The major components had apparent 
molecular weights of approximately 200kd, 180kd a nd 
150kd . Further studies will be aime d at isolating and 
sequencing peptides from the 150kd component. 
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HABITAT SELOCI'ION : OLFACI'ORY RESPONSES OF 
DROSOPHILA BUZZATII TO NATURALLY CX::CURRIN3 YEAST RESOURCES 

Tiro P. Arrnstrow and Stuart Barker 
Department of Animal Science, 

University of New England, Armidale, NSW, 2351 

Theory suggests that genotype specific habitat selection rray rraintain 
genetic variation in a heterogeneous environment, but there is little evidence 
demonstrating genetic variation for habitat selection in natural populations. 
However, results from previous studies indicate that the cactophilic 
Drosophila buzzatii shows considerable potential for habitat selection (see 
Barker, this meeting). 

Long and short distance olfactory responses of ferrale D. buzzatii to 
naturally occurring yeast resources were examined for six isoferrale lines from 
each of two geographically isolated populations. Each line was tested for 
responses to pairwise yeast combinations in a vertical wind tunnel 
olfactometer, and in aY-tube olfactometer . 

Analyses of variance revealed that D. buzzatii did not choose yeasts 
randomly. Further, isofemale lines within populations showed differential 
olfactory attraction to the yeasts. 

The results also suggest that long and short distance olfactory responses 
may be genetically independent. 

The existence of genetic variation in olfactory preference for natural 
substrates in the laboratory indicates that genotype specific habitat 
selection may be important in natural populations of D. buzzatii. 
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TRANSPOSABLE ELEMENTS IN AGEING DROSOPHILA MELANOGASTER 

christopher Driver1 , Stephen McKechnie2
, Michelle Na~ 

--- and Kerrin Turneyl 

1 Victoria College, Rusden Campus, 662 Blackburn Road, 
Clayton, Victoria, 3168. 

2 Monash University, Clayton, Victoria, 3168. 

The most plausible explanation of the or1g1n of many transposable elements 
is that they have arisen from infectious viruses analogous to Mouse Mammary 
Tumor viruses that have become attenuated. When transmission occurs primarily 
through the germ line, selection would be expected to allow only minor damage 
to the host during their lifespan in their normal ecological niche, as a major 
reduction in the fitness of the host would reduce the spread of the virus 
genome. For most animals in the wild significant ageing related deterioration 
does not occur because they die while still "young". There should not be 
selection against damaging activity of these viruses in the period after the 
host would normally be dead, and viral action for example as mutagenic agents 
would be possible at this time in the lifespan. This activity may be responsible 
for ageing related somatic mutation and may explain the variation between 
species in the ageing rate. 

We have investigated the elements copia, 412, and~· of Drosophila 
melanogaster. As most of the adult tissue of the fly is postmitotic, we 
reasoned that elements which are apparently dependent on host DNA polymerases 
would be less likely to replicate whereas elements such as the ones chosen, 
that are dependent on reverse transcription, could well be active in adult tissue. 

For 412 we have used Southern blots of DNA from young and old flies cut 
with Eco Rl. This enzyme cuts out a large internal fragment that will be the 
same for all elements independent of position. In addition there are a number 
of other bands arising from the ends of the elements and a section of the 
surrounding genome. We have used densitometry of the large internal band as 
one method of determination of copy number. To correct for amount of DNA on 
the membrane we have reprobed with plasmids containing either the ribosomal 
protein rp49 or the Adh gene. In addition we have run uncut DNA to check for 
the appearance of extrachromosomal circular DNA (ECC DNA) containing the 
element. This was also quantified. If 412 was active then an increase in 
copy number, not associated with ECC DNA might be expected to be found. If it 
moved into the same position frequently then new bands arising from the ends 
may appear on the Southern blot. 

OUr data indicates a greater than 100% increase in copy number of 412 
with no apparent change in the band pattern, and no evidence of significant 
amounts of ECC elements. This suggests that 412 is active and may transpose 
into many different sites in different cells.---

In similar experiments with copia we have found a smaller net increase in 
copy number again with no evidence of new bands or ECC elements. 

With~ there were changes consistent with the possibility that ~ 
excises or is excised. 

. Transposition in adult somatic tissues may be a common event among copia­
llke 71ements in post-mitotic tissues. We speculate that this may be a major 
contr1butor to the phenotype of ageing. 
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MITOCHONDRIAL DNA VARIATION IN A WI NE RY POPULAT ION 
OF ~· melanogaster 

~· Urban, S. W. McKechnie, A. Agrotis and K. Turney 

Department of Genetics, Monash University, Clayton, Vie . 3168 

Mitochondrial DNA haplotypes, involving two polymorphic restri ction 
sites and length variation in the A-T rich region, were sampled in 52 
isofemale lines established from the cellar and f r om the immediately 
adjacent orchard of the Tahbilk winery in 1987. Heritable differences 
i .n at least two quantitative traits have been reported f rom these two 
collection sites . Six haplotypes were identified and the ir distribut­
ions were homogeneous over the two sites. 

Polymorphic length variation in the A-T rich r egion of mtDNA from 
~· melanogaster has recently been reported for 92 isofemale lines col­
lected as small numbers of lines from many geographic locations around 
the world (Hale, L. R. and Singh, R. S. Proc. Natl. Acad. Sci. USA 83, 
pp 8813-8817; 1986). In this worldwide study 17 of the lines were 
heteroplasmic while at Tahbilk all 52 lines were homoplasmic. Possible 
explanations for this difference in frequency of heteroplasmy are 
discussed, along with possible reasons for the difference between the 
two studies in reported size of the most common mtDNA length variant . 
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Isolation and preliminary characterisation of a duplicated 
esterase locus in Drosophila buzzatii 

P.D. East and G. Whitington, 
University of New England, 

Arrnidale . 

Carboxylesterases as a group appear to evolve rapidly , frequently exhibiting 
high levels of structural gene variation ~d very diverse patterns.of . 
developmental regulation. In insect spec1es, esterases have been ~l1cated 
in a variety of physiological functions including: neurotransmission , 
pheromone signalling, digestion , insecticide resistance and regulation of 
juvenile hormone titre. This great diversity of physiological and 
developmental specificity prompts the question - what is the relationship 
between the loci encoding these enzymes and how have the differences in 
catalytic activity and developmental expression evolved? Duplicated loci 
provide a powerful system for analysing mechanisms of molecular evolution, 
especially where it is possible to compare not only the paralogous homologues 
within a species but also the orthologous homologues in closely related 
species. 

We are studying a s-esterase duplication in Drosophila buzzatii and related 
members of the mulleri sub-group of the repleta species complex. In these 
species one esterase locus is expressed throughout development, from the time 
of zygotic gene activation until death of the adult. In third instar larvae, 
the enzyme appears to be located almost exclusively in the haemolymph . In 
marked contrast, the other esterase of the duplicated pair first appears 
during mid third larval instar, activity peaks around the time of pupation and 
has disappeared by the time of eclosion of the mature imago . Thus, the 
enzymes differ completely in their temporal and spatial patterns of 
expression. Molecular analysis of this duplication provides a rare 
opportunity to study the acquisition of new regulatory information by one 
member of a duplicated gene pair. Amino terminal peptide sequence data for 
these two esterases from the related species D. mojavensis (Pen ~ aL. 1986) 
indicated a high degree of homology (28/34 residues identical) • More 
surprisingly however, these two enzymes showed a remarkable homology with the 
predicted N-terrninal peptide of Esterase-6 in the very distantly related 
species D. melaoogaster (25/34 residues identical between ~ and one or 
both of the D. IIIQjayensis enzymes). 

A D. melaoogaster Esterase-6 cDNA clone (Oakeshott ~.al. 1987) was used to 
screen a D. buzzatii genomic library at reduced stringency hybridisation and 
washing. Positive signals were obtained and two independent recorrbinant 
phages were isolated . Preliminary characterisation of these genes is the 
subject of this poster. 

Oakeshott, J.G., Collet, c., Phillis, R.W., Nielsen , K.M., Russell , R.J., 
Chant>ers, .G.K:, Ross, V. and Richmond, R.C. (1987) Molecular cloning and 
ch~racter1sat1on of esterase-6, a serine hydrolase of Drosophila . Proc. Natl . 
Sc1. USA~' 3359-3363. 

Pen, J., van Beeuman, J. and Beintema, J. (1986) Structural comparison of two 
esterases from Drosophila mojayensis isolated by immunoaffinity 
chromatography. Biochem. J. 21.8., 691-699 . 
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CHARACTERIZATION OF THE CINNABAR LOCUS 

OF DROSOPHILA 11ELANOGASTER 

W. D. Warren and A. J. Howells 

The Department of Biochemistry, Faculty of Science 

The Australian National University 

The cinnll/lllr locus of Drosop!Jilll meltlflO§liSier encodes the 

enzyme kynurenine hydroxylase. The synthesis of this enzyme is rig1dly 

controlled during development and is di rec tly involved in the production 

of the brown eye pigment xanthommatin. We have undertaken the cloning 

and characterization of this l ocus to further our long term study of the 

coordinated regulation of the genes involved in xanthommatin production. 

The cinnll/lllr 1 ocus has been i so 1 ated f o 11 owing a short 

chromosome walk within polytene region 43E. Southern blot analys1 s of 

genomic DNA has shown that of the eleven cinnll/lllr alleles investigated 

to date, seven have rest ricti on pat tern alterat ions. Four all e 1 es have 

been shown to be associated with sme 11 de 1 et ions and three with 

insertions. All of these changes fall within a region of approximately 

four ki lobases. Th is region is also absent in deletions that uncover 

cfnnll/lllr and neighbouring comp 1 ementat ion groups. Northern b 1 ot 

analysis of this region is currently in progress. 
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GENETICS OF THE ROUGH EYE MUTATION IN DROSOPHILA MELANOGASTER 

w. Knibb, A. Elizur , N. Brinkt, R. Tearle and R. Saint . 

CSIRO , Di vis ion of Entomology , G P 0 Box 1700 , CANBERRA , ACT , 2601. 

t School of Biological Sciences, Flinders University. 

A previously uncharacterized homeobox containing gene has been ma pped to 
cytological location 9702- 6. 

In order to elucidate the role of this new homeobox sequence we tested 
initially for correspondence with existing visible, lethal a nd deleti on 
mutations in the region using Southern analysis . A correspondence wi th the 
eye mutation r ough was implicated , and then confirmed by sequence analyis 
of our EMS induced rough allele f r om a defined isoch r omosomal line (see 
Elizur ~ ~· this volume) . 

As part of the determination of the structure and organization of the rough 
gene our genetic strategy has been to induce a number of P-element rough 
alleles, and then to corre late the phenotype with the site of P insertion. 
That some of the alleles al ready generated differ i n the degree to which 
they roughen the eye suggests t his strategy will be informative . 

Our evidence to date is that rough is different from all other homeobox genes 
in that it is no t a vital locus - so far, all alleles generated are 
homot.ygous viable . To test this impo rtant point we are saturating the 
region of 970 with EMS and P-element induced lethal alleles . Such analyses 
also will better define the genetic neighbourhood of rough . Already from 
this screen we have identified one closely linked semi- lethal locus whose 
phenotype includes roughening of the eye in adults and abno r malities of 
anterior structu r es in embryos . 
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CHARACTERISATION OF THE GENOME OF THE LIVER FLUKE 
FASCIOLA HEPA TICA 

Katie Miller Michael J.Howell and Miriam Fischer 

Department of Zoology 
Austral ian Nat iona l University, Canberra, A.C.T. 2601 

Fasciolahepatica is an econom ically important parasite to 
the sheep and cattle industries in Australia caus ing millions of 
dollars loss in productivity per year. Cattle become resistant to 
reinfection but sheep develop no effec tive immunity and remain 
suscept ible throughout life. Ant ibod ies are produced by sheep but 
these have no deleterious effects on fluke survival which mi litates 
aga inst product ion of a vaccine. Administration of anthelm intics has 
had little effect in contro lling the parasite. Th is study was 
undertaken in order t o ga in a better understanding of the bas ic 
genomic structure and organ isat ion of F. hepatica which may aid in 
the development of novel strateg ies for the control of this parasite. 

Repeated sequences were iso lated from a F. hepatica genomic 
library and one was part ial ly characterised. The ribosomal RNA gene 
was isolated using Drosophila melanogaster ribosomal RNA genes 
and a prel iminary restriction map was constructed and compared 
with a map of the ribosomal RNA gene of Schistosoma mansoni A 
cDNA clone of a sequence cod ing for a fluke antigen was used to 
isolate the genomic equiva lent of the antigen coding sequence. A 
preliminary restrict ion map was constructed and compared with the 
restriction map of the cDNA clone to detect the presence of introns. 

The basic structure of the genome of F. 17epatic<J seems to be 
similar to that of other eukaryotes. Thus it would appear that 
techniques appl icable to stud ies of gene regulation in a number of 
organisms could be applied to the liver fluke, with a view to gaining 
an understanding of how some contro 1 over gene expression in the 
organism might be ach ieved. 
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CLONING AND MJLEX::ULAR CHARACTERIZATICN OF A DOMINANT-MALE 
SEX DETERMINING GENE 

Barry T.O. Lee and Jon Martin 

Department of Genetics , Universit y of Melbourne , 
Parkville , Victoria, 3052 . 

By microdissection and cloning of the ann G male determiner (MD) of 
Chironomus oppositus f . tyleri , a 4 . 1 kb clone was identified which showed 
differential binding to male and female Chironomus DNA on Southern analysis . 
Probing a second gene bank of Chironomus male DNA generated another clone 
which contained the original sequence and a 1. 7 kb (EcoRI-BamHI) adjacent 
sequence which was subcloned into pUC19 . In in- situ hybridization to 
polytene chramsanes fran Chironomus speci es with the MD gene in different 
chromosomal positions , the 1 . 7 kb fragment hybridizes to one homologue only 
on the chramsane ann known to contain the MD (e .g . band 15Dl on the A2 
hanologue of Ch . opposi tus f . connori ), with further faint hybridization at 
about 18D4 on arm G. The fragment therefore presumably contains mostly the 
MD but also contains a short sequence not related to the MD gene . 

When hybridized to male and female DNA of other species of Diptera 
and ll\3IT1TI3.ls on Southern transfers , there appears to be a band comnon to 
male DNA , which does not occur in femal e DNA. There are bands of hybridiza­
tion in female DNA fran Chironomus and other Diptera , but little or no 
horrology in female DNA of J1laiTTT'als . 

The DNA contained in this 1. 7 kb f ragment, as well as in the 4 . 1 kb 
~djacent EcoRI fragment , believed to contain a small part of the MD gene , 
lS being further characterized by restriction mapping and sequencing . 
This MD , occurs in different chromosanal locations within and between species 
and forms . 
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The differential occurrence of somatic crossing over in somaclonal 

populations of different origins. 

D.L . Hayman, J. Richter and C.R. Leach 

Department of Genetics, University of Adela ide, South Australia. 

Two populations of somaclonal plants of Phala:ri coeru le.- en (a 
diploid perennial grass) have been derived. One of these of 37 
plants was obtained from a callus culture initiated from an immature 
embryo. The other population of 99 plants was derived from a callus 
initiated from a germinated seedling . 

Isozymic variation for four enzyme systems was examined in these 
populations. 

The data are shown in Table 1. 

Table 1. 

Isozyme genotypes present in the two differently derived somaclonal 

populations of Phala:ris coerules ens . 

Source of Diaphorase Leucine Aconitase Peroxidase 
somaclonal amino 
plants peptidase 

1-3 3- 3 1-1 1-2 1- 1 1-2 2-2 1- 1 1-2 2-2 

Immature 13 24 - 24 1 10 26 26 11 -
embryo 

Germinated 99 - 99 - - 99 - - - 99 
seedling 

There is extensive variation present at three of the four loci in the 
population deri"ved from the irrunature embryo callus. The mos~ ~i~el~ 
source of this variation is somatic crossing over during the 1n1t1at1on 
of the callus culture. 

The much larger population derived from callus initiated from a germinated 
seedling shows no variation at two of the loci for whi ch a similar 
potential exists . 

Chromosome studies of the two populations are incomp lete. 
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EVOLUTIONARY RELATIONSHIPS OF BRACKEN FERN (PTERIDIUM) 
TAXA BASED ON ANALYSIS OF THE CHLOROPLAST GENOME 

M.K. TAN & J. THOMSON 
School of Biological Sciences 
University of Sydney NSW 2006 

The cosmopolita n bracken ferns of the genus Pteridlum 
comprise a conservative group of taxa variously 
regarded as monospecific or as an assemblage of perhaps 
10-14 entities of undecided status. Major divergence in 
the genus appears to have occurred subsequent to the 
separation of the continental land masses derived from 
Laurasia in the Northern Hemisphere, where P. agullinum 
sensu stricto predominates, and Gondwana in the 
Southern Hemi sphere, where P. revolutum and ~ 
esculentum are major taxa. 

A clone collection of living bracken representative of 
the geographic distribution of the genus world-wide has 
been established in Sydney, chiefly from spore samples. 
The initial studies of the evolutionary relatonships 
amongst 8-10 putative taxa represented in this 
collection have centred on comparative restriction 
mapping of the chloroplast genome. P. agullinum 
( Yamunotri Hills, India) and p. esc~leQtum (Sydney, 
NSW), for example, appear similar for the regions of 
the chloroplast genome including the photosystem II 
genes Psb A, Psb B and ~~ CID, for which probes were 
derived from cl oned spinach sequences kindly provided 
by Dr P. Whitfeld ( CSIRO, Canberra). Some sequence 
divergence is apparent in the ~sb B and Psb CID regions 
of the chloroplast genomes from P. aquilinum (S. 
Africa) and p. esculentum (Sydney, NSW). In contrast 
the taxa examined so far show significant sequence 
dive rgence in other segments of the chloroplast genome. 
To facilitate study of the less conserved regions, 
11-1 2 Hlnd III fragments of P. e~culentum ch1orop1ast 
DNA have been cloned into pUC 13 and are being used as 
probes on single and multiple restriction digests to 
map the regions distinguishing these taxa . Such 
comparisons will then be extended to other 
geographically separated bracken forms and the results 
will be correlated with sequence analyses of nuclear 
and chloroplast encoded rRNAs. 
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POSTER 17 

GENETICS OF CYANOGENESIS IN AUSTRALIAN BRACKEN (Pteridium esculentum): 
AN UPDATE 

V.H.K . Low and J.A. Thomson, School of Biological Sciences, 
Uni versity of· Sydney. 

Preliminary studies of the cyanogenic potential of field-collected 
Pteridium from 30 localities throughout Tasmania and 79 throughout 
N. S.W. reported in 1987 showed that 41% of the Tasmanian fronds and 
23% of the N.S .W. fronds were cyanogeni c . Attention was drawn in our 
report last year to the much lower frequency of cyanogenic fronds from 
tub-grown clones compared to field stands. It was also shown that 
s-glucosidase was inducible by physical (shading , crushing, wilting) 
and chemical (p-phenylfluoroalanine and sodi um arsenite) treatment in 
some genotypes, but constitutive or absent in others. 

Here we present the result of more detailed characterisation of the 
representative clone collection with respect to the presence of enzyme 
and/or substrate. Attempts to identify factors responsible for 
controlling prunas in synthesis and accumulation are reported. These 
results contribute to a general model of cyanogenesis which may explain 
the widely disparate findings on the stability of cyanogenic/acyanogenic 
phenotypes reported in other specie s of Pter idium . 
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POSTER 18 

GENETICS AND POPULATION STRUCTURE IN THE ENDEMIC AUSTRALIAN 
SLUG FAMILY CYSTOPELTIDAE(MOLLUSCA:PULMONATA) 

A. J. DANIELL 

Department of Genetics and Human Variation, 
University, Bundoora 3083. 

La Trobe 

The Cystopeltidae is one of the only two endemic 
Australian land snail families and its members are the only 
native slugs found in south eastern Australia. They are 
common throughout Tasmania, much of Victoria and along the 
Great Dividing Range and coastal areas of N.S.W. The slugs 
are found in a wide range of habitats from coastal swamps to 
mountain forests. Despite being the most abundant large­
sized mollu sc in these habitats little is known of their 
biology or species composition. Current research shows them 
to be unu sual in many aspects of their biology and behaviour, 
in particular their reproductive strategies. 

Allozymes have been used, along with other characters, 
to clarify species status as well as to investigate 
population structure. Species are readily distiguished by 
fixed allelic differences, and have been found to be 
generally parapatrically distributed. Populations show low 
levels of heterozygosity at polymorphic loci. Several 
mechanisms may cause this. Because pulmonates are 
hermaphrodites this low level of heterozygosity may be due to 
self-fertilizati on. As well, neighbourhood sizes may be 
small, leading to localized inbreeding. 
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ZONEMODEL : A COMPUTER PACKAGE FOR INVESTIGATING 

GENETIC INTERACTIONS I N HYBRID ZONES 

A. D. Marc ha nt 

Department o f Pop u l ation Genetics 

Researc h Sc hoo l of Biological Sciences 

Australian Nationa l University 

Hybrid zones between parapatric taxa , maintained by balance 

between selection against hybrid s and continual immigration from 

t he parental populations are some of the more spectacular 

phenomena of natural population ge netics , and are arguably 

impo rtant c ontributors t o r eproductive isolation between 

incipient species. Zonemodel is a c omputer package based around 

a program which simulates hybr i d i zat ion between parapatric taxa. 

A transect of populations is set up , each containing electronic 

individuals of one o r o ther o f two types. These individuals have 

completely defined genotypes , a nd during sucessive generations 

they migrate and hybridize , with hybrid genotypes being 

constructed using stochastic functi ons and rules of genetic 

transmission . To simulate natura l hybrid zones under 

investigation , the user may define genetic systems (Mendelian and 

cytoplasmic genes , linkage, etc.), selection regimes (on certain 

genotypes, sometimes with ref erence t o positon in the transect -

"environment " ) , sex-determi n i ng sys tems , mating behaviours , and 

migration patterns. Gene and genotype frequencies , and patterns 

o f linkage disequilibrium, can then be observed in successive 

generations . 

Two phenomena which have been studied in detail with 

Zonemodel are the evolution of assortative mating (the Wallace 

effect) , and the trailing o f neutra l nuclear and cytoplasmic 

markers by a moving hybrid zone be t ween two subspecies of 

Caledia captiva (Orthoptera). 
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POSTER 20 

HYBRIDIZATION AND GENE INTROGRESSION IN 'lWO SPECIES OF ABALONE 

Lindsay Brown 

Department of Genetics and Human variation, 
La Trobe University, Bundoora, 3083, 

Victoria, Australia. 

The genetic population structures of Blacklip abalone (Haliotis rubra) 

and Greenlip abalone (Haliotis laevigata) are being investigated using 

protein electrophoresis. As well, the existence of rare individual 

abalone that are phenotypically intermediate between these two commonly 

fished species is well known to abalone divers. Electrophoresis shows 

that these animals are i n fact genuine F
1 

hybrids . 

There is also evidence that hybrids are fertile, and may backcross to 

parent species , in that possible localized introgression of Blacklip 

genes into Greenlips and vice versa has been identified. The difficulty 

of distinguishing between introgression, convergent evolution, and the 

persistence of ancestral alleles will be emphasised, as will the 

implications for phylogenetic inference. 
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POSTER 21 

GENETIC VARIATION WITHIN AND AMONG POPULATIONS OF REEF CORALS. 

David J. Ayre and Sandra Dufty 

Department of Biology, University of Wo llongong 
P.O.Box 1144, Wollongong, N.S.W. 2500 

Electrophoretic surveys were carried out within popu lations of 
the reef corals Seriatopora hystrix and Acropora palifera from 9 
different reefs in the central region of the Great Barrier Ree f. These data 
have been used to assess the genetic connec tedness and genotypic 
structure of local populations . For each reefs samp les were collected from 
at least two depths and four habitat types. 

Our pre liminary analys is of th e data for S. hystrix has 
revealed a population structure which is cons istent with predominantly 
sexually generated recrui tment and much stronger connectedness within 
than between reefs . Cons istent and highly s ignificant heterozygous 
deficits seem likely to reflec t the ef fec t of further subd ivi sion of 
breed ing groups. Interpretation o f th e results for A. palifera are 
confounded by the discovery that most samples include representatives of 
the morphologically similar A. cunneata . Howeve r, populations of both 
these species apopear to be maintained by sex ually generated recruits. 
These species show greater genetic variation among reefs than S. hystrix 
and it is inferred that larval d ispersal over tens of kilometres plays an 
important role in determining the ir populat ion structures. 
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MITOCHONDRIAL DNA POLYMORPIIISM IN Tiff DEEP SEA FISU, ORANGE ROUGHY 
( HOPLOSTETHIJSATLANTICIJS ). 

Jennj(er R. Oyenden . Adam J. Smolenski and Robert W.G. White 

Fish Research Group. Zoology Department . University of Tasmania. Hobart 700 l . 

Ten restriction enzymes were used to survey the base sequence variation of the mitochondrial 
genome of 49 orange roughy (floolostethus atlanllcus) collected from the east and west coasts 
of Tasmania. The mean diversity between all 49 genomes was a low 0 . 59~ . Eleven different 
hap lotypes were identified. The common haplotype was present at frequencies of 0. 74 on the 
east coast and 0.65 on the west coast. Each of ten rare hap lotypes were represented by one to 
three individuals only. The west coast population contained more rare haplotypes than the east 
coast population which suggests that the west coast population is larger in size. This is 
confirmed by a higher catch rate on the west coast. Rare haplotypes were completely sub­
divided between either the east or west coast. We are currently investigating the hypothesis 
that the migration rate between localities is low. 
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MITOCHONDRIAL DNA VARIATION IN THE CRESTED NEWT SUPERSPECIES 
(CAUDATA: SALAHANDr.IDAE): INSERTION PO LY MORPHISM AND LIHITED 

CYTO PLASMIC GENE FLOW AMONG SPECIES. 

Graham Wall i s 

Department of Zoology, Univers i ty of Otago, PO Box 56, Dunedin. 

The crested newt has a widespread Eu ropean distribution and 
encompasses four taxa recently elevated to full species: Tnturus 
cristatus , T . Cdrnifex, T . dobrogicus and T. kdrelini. These are 
distinct on morphological , chromosomal and isozymic grounds, and 
have :airly sharp transition zones . A widespread survey (12 
countnes , 49 geographic sites , 210 individuals) of mtDNA variation 
(20 - 27 restriction enzyme sites mapped per individual) was made to : 
(1) correlate mtDNA variation with morphological features defining the 
species (2) determine the degree of differentiation within and among 
species (3) detect any introgression among species. 

The mtDNAs of each species were clearly differentiated (d = 3.9-
7 . 1%) . Additionally , geographic structur ing was observed 1~ithin T. 
carnifex and T . kdrf:!l ini , each displaying 2 divergent mt genome types 
(d = 3.5% and 4 . 7% respectively) . The other two (more northerly 
di stributed) species were genetically homogeneous over most (T. 
cri status) or all (T . dobrogicus) of their ranges. In the case of T. 
cristat us , one may infer bottlenecking as a result of Pleistocene 
glaciation event s. This may also apply in part toT . dobrogicus, but 
high popu l ation connectedness and gene flow in this lowland river 
species may alone be sufficient for homogenization of mtDNA . Patterns 
of mtDNA variation were largely concordant with morphology; some 
interspecif i c mt gene flow was observed, but only very close to, or 
in, the t r ansition zones . Analyses of restriction site data by UPGMA 
and parsimony methods (using the closely related T. mdrmordtus as an 
outgroup) produced very similar dendrograms . The levels of divergence 
found conc ur with the systematics of the group , but the 
different i ation within T . Cdrnifex and T. karelini is notable. 

In addition to restriction site variation , several major length 
vari ant s ( >40bp) mapping to the control region of the molecule were 
found within and among populations . In one extreme case, an 
individ ual had a >50% (8500bp) reiteration of t he genome . Another 2 
individuals were found to be heteroplasmic for 2- and 3-fold 
duplications of a llOObp sequence . Length variation has been 
desc r ibed in the mt genomes of other poikilothermic vertebrates, 
co ntrasting with tho se of mammal s which generally show only ~ubtle 
length diffe r ences . It is importa nt to discriminate between. th1s and 
re striction site variation when an alysing mtDNA , otherw1se gross 
over estimates of nucleotide divergence may result . Length va~ia~ts 
may present useful marker s in nat ural populations where restnct10n 
site variation i s li mi ted . 
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D A Books & Journals 
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'NEW GENETICS TITLES FROM CAMB RIDGE! 

THE ULTRASTRUCTU RE and PHYLOGENYof INSECT SPERMATOZOA 
B. G. M. )AMJESON -Associate Professor, Department of Zoology, University of Queenslnnd 
This book reviews and Illustrates the structure, as seen by electron microscopes, of the 
spermaloroa of insects, millipedes, cenlipedes and onychophorans. The spermatozoa of 
arachnids and crustaceans are briefly treated . The remakable diversity of sperm structure 
has great value fo r the study of taxonomic and evolutionary relationships, and this book wli 
be of value to entomologists, geneticis ts and all who are interested in the functional ultras­
tructure of animal cells. 
0 521 34441 7 325 pages numerous half-/ones, tables and figures. $69.50 

GENETIC TAKEOVER: And the Mineral Origins of life- A. G. CAIRNS-SMITH 
A scientific detective story with clues in the nature of living things; in the chernlstry of crystal 
and molecules and In geochemicaJ and biochemica l processes.The Idea Is developed that the 
component parts of the very first organisms on Earth were minut e minera l crystals rather 
than the large organic molecules that are a t the base of life now. There was no gradual !ran­
formation of clay into DN A, rather there was a genetic lake-over. The book is well illust rated 
with diagrams and electron microscope photographs and has a lively style that any reader 
with a general inters! in science will follow readily. 
0 521 34682 7 477fwges Pb. $54.00 

PRIMER OF GENETIC ANALYSIS: A Problems Approach 
THOMPSON, HELLACK and BRAVER 
This valuable student-tested study aid provides guided instruction to solving problems In 
genetics, summarizing the major terms, formulas and techniques in a compact text. A useful 
supplement for college students and an ou tline for advanced students in high schools. 
0 521 33756 9 175 pages Comb-bound $28.50 

GENETICS, PALEONTOLOGY, and MACROEVOLUTION- )EFFREY LEVINGTON 
This book studies the patterns and processes that lead to evolutionary changes of a large 
magnitude and outlines a strategy for the analysis of those changes. Work already done in 
this area is summarised critically and the theory of punctured equilibrium is shown to be 
deficient on a theoretical basis. This lively book is intended for a graduate level audience 
and will prove thought provoking for anyone interes ted In evolutionary biology. 
0 521 24933 3 600 pages 95 line-diagrams Forthcoming, about $90.00 

ANNALS of HUMAN GENETICS 
Editors: E. B. ROBSON- GalloH Professor of HumaH Genetics, UHiverslfy College, London 
and C. A. B. SMITH- Emeritus Professor of Biochemistry, University College, London 
The Annals publish both original papers and book reviews. Topics Include biochemical 
genetics, gene mapping on human chromosomes, genetic linkage studies, genetic findings 
through somatic cell hybridization and restriction enzyme techniques, and cytogenetical and 
family studies relevant to genetic counselling. 
Vo/.51: January, May, July and October 1987/ Vol . 52: janWlry, May, July and October 1988 
lSSN 0003-4800 Subscription: $162.00 Single parts : $43.20 Airmail : $39.20 

GENETICAL RESEARCH 
Executive Editor- E. C. R. REEVE - hlSIItute of Arrlntal Getretlcs, Edinburgh 
Original work on all aspects of gene tics, specia lising in publishing sho rt papers withi n three 
months of receipt. Each issue contains ten papers of Interest to professional geneticists, 
molecular biologists, biologists in evolutionary s tudies and medical scientis ts. C rit ical 
reviews of books of po tentia l interest are also pub lished regu lar ly. 
Vol. 51 : February, April, /urre 1988 / Vol. 52: August, October and December 1988 
ISSN 0016-6723 Subsctiptloil: $262.00 Single parts: $51.30 Airittail : $58 .80 

CAMBRIDGE UNIVERSITY PRESS 10 STAMFORD ROAD 
/ ",.,, , OAKLE~GH YIC. 3166 .Ph. (03) 568 0312 ,,, ,. 
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TRACE SCIENTIFIC ~~ 
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it has no exoru::Jease ad:i~Aty. and elfiCieniJy ircorporates fll.dedxJe analogs (/JIIo-dATP, 
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!he sequence d e.e1 tifflo.it' ONAs. and EikJ.v readng d sequence 1rlormalxxl v.el be}ond 
!he pari ~+here tracitX:Jna sequercing en.zrmes lai. 

Sequenase"' is used m canbnalxxl wrth f;;vniiaf M13~a:too and pnmers and et1hef "S or 
""P labeled dATP. The products can be run on an; stardard sequerorrJ gfi apparatus wrth 
~results. Ho.ve.er. it is recarrnerded that o,ery long or gradi(Jfl( gfis be used /or read­
mg !he fTI8XIfT1t.m pos!itie fliJTJber d nocie<XJdes. Specially prepared hlf}h punty reagents 
are 1nduded to 1nsuff! opflmal results. 

The ronvenient Sequenase"' Kit, Prrxfuct No. 70100 
• Sufficient for 100 sequences • Control DNA 
• Buffer • Stop solution 
• Pre-mixed nucleolides including dfTP • Sequenase"' DNA Polymerase 
• Universal primer • Complete protocol booklet 

P.O. Box 494 
Baulkham Hills, N.S.W. 2153 
Telephone (02) 899 1122 
Telex AA 12 7940 
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NEW ENGLAND 

tofe66.®~ 
QUALITY PRODUCTS FOR GENETIC RESEARCH 

New England Biolabs have been producing high quality products for 
researchers in molecular biology since 1975. Continuing research on the 
discovery, characterization, purification and cloning of enzymes makes their 
products unsurpassed in range and purity, yet competitively priced. NEB 
scientists are actively engaged in pure and applied research using their own 
products, ensuring that the highest quality and technical backup are 

maintained. 

The New England Biolabs product range now includes: 

• Over 100 different restriction endonucleases, many unique to NEB 
• 12 DNA methylases, useful for generating further cutting specificities 
• 14 other nucleic acid enrymes, including heat-stable DNA polymerase 
• Over 100 synthetic linkers and adaptors 
• Primers and probes for pBR322, lambda, M13 and T3 
• DNA molecular weight standards 
• Dephosphorylated pBR322 cloning vectors 
• M13 cloning and sequencing (for both 32p & 35S) kits and reagents 
• Reagents and matrices for mRNA isolation 

The NEB catalogue contains a full list of NEB products plus extensive 
technical and reference data of interest to all molecular biologists. For a 
free catalogue and the Australian price list, contact: 

Genesearch Pty. Ltd. 
Technology Drive 
Gold Coast Technology Park 
Labrador, Qld. 4215 

Telephone: (075) 37-5499 Telex: AA44423 Fax: (07$) 37-1562 

Gene~earch. is a biotechnology r~search and development company 
estabhshed m 1980 and wholly owned by scientists. Thus we understand 
the needs of researchers and are happy to assist our customers in any way 
we can. 
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Made to 
measure 

M1cro-organisms can be 
very particular. and not every 
bulk nitrogen source can match 
their requirements . That is why Oxoid 
will tailor·make biological extrncts 
to your specifications. Wh1le for less 
fast idious organisms Oxoid has a 
wide range of nitrogen sources -
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yeast extracts - all produced to an 
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