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Sunday 4th July  Monday 5th July  Tuesday 6th July  Wednesday 7th July 

Lecture 

 Thursday 8th July _________ 

Time Discovery 	P1 Lecture Theatre Time Discovery Ph Lecture Theatre Tune Discovery 
[heatre 

Discovery 

AM 8.00-9.00 Registration 8.00-9.01) RegIstration 8.00-9.00 Registnitiuis  

- 9.15 
Welcome: Jeremy 

Burdon  
Keynote Speaker Keynote Speaker Keynote Speaker 

9.15-10.15 
John Thompson 

9.001 0.00 
John Pannell 

9.00-10.00 
Rachel 0Neill 

93010.00 Coffee from 9.30am 

Track 
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genetics: insects 
Comparative 

genomics: reptiles Track 
Population 
genetics 

human Genetics 
and Genornics Track 

Mammalian 
Genetics I 

DlperaI and 
Invosmon Track 

1picjnvtics 

Chair: Rowell Chair: Deakin  Chair: Miller Chair: Williams  Chair: Ezaz Chair: Coales  Chair: Williams 
10.15-10.30 Gilchiist Ezaz 10.00-10.15 . 

Rymer(30 mm) 
Paz-FiRma 10.80.10.15 Deabin Toomaim 10.00-10.15 hluttley 

10.30-10.45 Brownlle OMeolly 10.15-10.30 Oil 10.15-10.30 Murt&ii McGraw 10.15-10.30 Ying 
10.45-11.15 Morning Tea 10.30-10.45 Peakall Bullouz 10.30-10.45 Al Nadaf Cliong 10.30-10.45 Wutems 
11.15-11.30 Lee Young 10.45-11.15 Morningtea 10.45-11.15 Momiri Tea 10.45-11.00 Searle 

11.30-11.45 Kemp Georges 
11151130 

Byrne Dos 11.15-11.30 Livernols hlopley 11.00-12.00 
MiD While:Michael 

1145-12.00 Newconib Murphy 11.30-11,45 fadovan Ho 11.30-11.45 Miller, R Iiouliston 12.00-12.30 Pike cjiving 
12.00.12.15 Robin Sane 11.45-12.00 Nenid Feng 11.45-12.00 Wang Elliott 1230 Conference Close 

PM  12.00-12.15 Ruvensdale White 12.00-12.15 Cheng  
12.15-1.15 Lunch 12.15-1.15 Lunch - Comniihlee ineelinq 12.15-1.15 Lunch - AGM 

Keynote Speaker Keynote Speaker Keynote Speaker 
1.15-2.15 1.15-2.15 1.15-2.15 

Richard Frcinkhom John Buckletan Claire Wade 

Track 
Conservation 

genetics: general 

Gene expression 
Track 

Emerging 
Technologies 

Systenmotics and 
phylogeography 

Track 

Ross Crozier 
Symposium 

Mammalian 
Genetics II 

Chair: Peakall Chair; Easteal Chair: Iluttley Chair: Byrne Jh Ch dd  Chair: Itelov 

2.15-2.30 Bill Sherwin (30 
mm) 

French 2.15-2.30 Mills Bisselt 2.15-2.30 Painter 
Dabble (30 mm) 

R,ornham  2.30-2.45 Vussilieva 2.30-2.45 Gardner Gonzalez 2.30-2.45 
2.45-3.00 Listen Remriamst 2.45-3.00 Henderson I 	Krosch 2.45-3.00 Oldroyd Elite 
3.00-3.15 Sinclair, J Trevaskis 3.00-3.30 Afternoon Tea 3.00-3.15 Goudie hilytomi 
3.15-3.45 Afternoon Tea 3.30-3.45 Beguism Bryant 3.15-3.30 Osley Baldwin 

3.45-4.00 
Bradman Bolczsubramnaniam 

3.45-4.00 Hudson Miller, 1 3.30-4.00 Afternoon Tea Afternoon Tea 

4.00-4.15 Gilhings Roomer 4.00-4.15 Johnson Attard 4.00-4.15 Cootes Delaney 
4.15-4.30 Sinclair, F Grant Special session: Teaching 4.15-4.30 Dowton Kinhy 
4.30-4.45 Wliitehead y 	Warn 4.15-4.30 	Behm 4.30-4.45 Newrnaii Wilton 
4.45-5.00 lloehn Prodtian 4.30-4.45 	Grant 4.45-5.00 lay MacDonald 

j 

5.00-7.00 	 Poster Session 
5.00-5.15 Smith 

7.30.10.301 Conference Dinner -The Lobby very Fo 
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('.K, 3 5chot,i of Biological Sciences. 	The LTn.tt't'rstty of 

Q,eu ,'ritsland, 	Br'i,shttue, 	Quet'n,sl,tnd 3 C 

tl"alha,'hitt 	fitness 	is 	intimately 	associated 	to 	the p. 
prot luct lvi ty 	(i.e. 	thc 	iii unfit 'r 	of t tft.spri hg 	p 	i it Ii ict'( 1) 

of their 	host, 	By 	contrast 	ht,riztintallv 	trhinsnnttedl 

patltttgens. 	such 	as 	viruses 	or 	fungi. 	re direct 	host 

resotlrct a 	iisc'av 	frt rli 	reprou lnc't ion 	to 	('tttiipk'te 	their 3 	.' 
t,wu 	lift' cycles. 	This sets tlj) a c'lassit ' 	inter 	smhio,tt 

conflict 	between 	niaternallv 	inherited 	svrnhionts 

,;ncli 	as 	Wt,iha,'h ,o 	and 	horiztumit hillS 	t nt mmsnottu'tl  
pathogens. 	Ret'ent Is' 	we 	shttwt'd 	that 	!i'olhaeh iti  

infectet I 	D,'o.sopi, ila 	ui ( Ia,, itjiisti r 	hurt' 	fuss 	St lsc't'pt lb it' ' 
to 	s'iral 	infect ion 	svhiu'n 	t'onipared 	to 	It olhai'/ittt 	fri 'e a 	 ' 
flies, 	This 	unexpected 	phenotype 	ptises 	two 	broattl 

rlut'stions what 	is 	the 	nitclttinisni 	of 	prott 'ctitin. 	and 	-. 

schat 	itri' 	the 	broaht'r 	imttphit'ttittns 	of 	viral 	prtitet titimi 

for 	tt'olba,'/, ta. host and 1 pathogen? 	Ui're I will discuss ) 	t 	L . •-'.__ 
,',mrru'nt 	research 	that 	is 	Si lilressitmg 	tioth 	of  

i mpu irtttnt cIu list ltihi5.  

LA 
T4: 	Mapping and characterising Borgmanns 

genes in Drosophila ' 
S. 	P. 	Li, . 	C 	f/cf a. 	I. 	S i/on]. 	.1 . 	lit / ''ii. 	.1 I. 	fJo,U'tru on ii 

('en tr',' 	for 	En / 'u/uI//TO/ito! 	Stre,s 5 	and 	,1d,ipttt i/o,, 	'. 

Research (CEb'S R), Rio 21 	fo,stitut,', Cuo fuc.c Du part-  

r,,rrit. 	,\Ir/ho,,r',ur 	I'n,ua rut,j 
I, 	•C't 	' 

kVhY 	air" 	amunitils 	hiCger 	in 	the 	ct,hil'? 	ylitis' 	th, t,rb's ,J 
hits',' 	h,'en 	pro,osi',l 	but 	still 	little 	is 	kmt,tcs ii 	,,ltouit 	its  

miii rivitig 	g'mit ti, 	fa('tot's. 	lii 	Aulstrali,t, 	a big 	size 	of  
Du'osoplu u/i, 	uo, lanoija 't,.r 	hilt/I 	1). 	,'u, uuban 	it,crt',si's . 
gra luit]iv 	fromti 	tropical 	Quti'i'mtsliimmiil 	to 	tt'tnpt'ratt' 	. a" 

l',,smmiammitt. 	(,omhipiiratis'e 	Q'I L 	anttivsis 	intliciti's 	that Li 	& 
itt' 	genes 	mO, leneilig 	ohmiC 	size 	are 	tliffert'nl 	in 	these , 

two species. 	In the 	mitt,chi'h 	orghtnismti 	D. 	rn / Ia ,ioqo.stt'r. 	, , 	I 

Keynote: Monday morning 

TI: Relentless Coevoluitionary Dynamics 

Joh i N. Tho rripso a 
B 'Jiiiitrilr of 	of E,ui,iij,j 	ci! 	E'i oiiit,,ii rir'j 	Bioiojg. 
'a / i cs, tj of California. Sat, to ('ritz C.A. USA 

(,oevoltition aniong species is a pervasive process. 
All romp]. N tirgallisins require ctiucolved iliterlictions 

with ot liar species to survive and reproduce. and 

net ,IV. possihlc nitist miertil),itl species are invol Va, I 
in coevolviug parasitic or unit /10 listie interactions. In 

rice Ut 	<airs we has e leai'tiei I that cot si king i nf i N 

actions tire Illore gt'utt ical!v and ecoluigicltllv variable 
and I ,Ivu antic t han wc pi'/ 'via, is] V SI ispectel I etch ring 
ct,nst nit lv (1 ISU gihig geographic Illosaics of ad apt at ion 
and coutitcr adaptation. '['hiese coesol,itiuinarv nios;tics 

soul, tinu s occur over surprisingly snail] geograpli/t' 

scales and arise iictr s,irprjsitgk sin at periods of 

tue. 	As we alter the conlpiishtitu of species iii all 

tiliijt ir t 'rorVSt,'Ifls world cviclt'. we are also altering 
ci ,evt ulutionary dynamics in iVtVS that we are ontV 

beginning to understand. 

Evolutionary genetics: insects 

A model system for the study of species 

chi'Terences: Hubert Jarvis fruit fly. 
.1. S. (;lh, 

Trait Ph 1  R 	i,,h [,ifntri,/,ir'iJ, I ,iii','rs,t,j of ,g,1/,, ii 

The di vergc ice of niorp ho] ogit al cha rac't eci in di fferc ,tt 
spent's is thit' stuff of evolution. 	]h,wever. the fact 
that most sp cies pairs wulit hi\'hridise c'ornplicatt's the 

genetic' analini'i of nat orally evoke,] differences. ('on-

seqt ient lv. ecu t lu'vtt st,itl ics tend to rely m c'oniphirhtt we 

st tic! es or gent tic t ransfi trnia finn, 	\Vliert' di Ifet'ent 

spccics do ln'brt list', the gent't ics of t lie ,Iic c'rgent trait 

is IN I tall v unclear. hinder],, g the iclent ii eat ion of loci 
u,iclt'rlving QTI.s. 'l'his prt'st'iitation i,itrod,es a nw 

svst etn for stat lc'ng the gt'net ics of 'pecies tlitl'ererti'e" 

that t,vert'onit s t hcse prohlt'rns. 'l'he svsteni coimsists of 

two distinct rinike fruit fl%l 5ic'cit , that imnc'xiteaiedly 
livlirlt list , a li as ing Q'FL anal sis of the cli vetgent 

trait'. 	Signifi(':tnths', the geiietics of one divergent 

c'hu'acter (a tulip ii' bristle) has hi 'tn if issec'tet I in detail 

bc dt'vt'lttpiiieimttl biologists and shiosvit to he highly 

et mist'ts't'il , 	The ii is tnthtgt s of this svstt'tn will be 
ihisct,ssed alt ing with static initial results regal" ling 

pltvsitlogit'tsl ) heat tolt rant'e) its ice]] is tnorphiologit'itl 

firistlt') ilist'rgetu't'. 	l'hiis 'cstt'h,l pronusi's to itlhow 
ii,' etlit'it'tit 	 of t]tt' gt'tietics of ,it,tiii,iI]v 

siils'i 1 'te't'ie.', ulill'i'rct,tes thiitii tttlit'r titm'rt'nt 	niticic I 

sVstt Ills, 

Symbionts in conflict: Wolbachia and 

pathogen resistance in insects 
' .1. C. I3roii',ii,i 1 	G . G. D. D. hunt-

' 
 , ,l, Pentui,i-

I  
, Is. hi, 

Jo!, n.so,t 2  

Seh aol of Buti ,ntticc clot' and Ph js, cal Set tin s.s. 

Ci, ff, //u I 'rttu i'.sitij. f/rich,,, tic, Q it, it .,lti nil, 2  Sc/tool of 

Biological Sciences, Unit'er'sit,j of Lit'erpaol, Liter-pool.  

an IN'DEL polvntorphiisiti in the pronioti'r of IDea is 
issociati cI with wing siz,' s'iiit'httioim in nttumi'a] pupa-

hitions (M( lgi','hnie et a] 20 10). Vt'i' present her,' our 
rect'mtt ills eat i 'g:i ticin i mit o the pat t i'rtts of pa1 cmta irp hism 
u'o,hhid tim,' Be i lotus, allele gent'tilogz', u't'll,ilar basis of 

wing size yo'it ill,. and nliatil exprr',siuin profiling. We 

also describc itmigtnmlg tramls'gi' flu 	expt'numtti'itts to ('i/Ill- 

part' proltiittt'r at'tisiti,'s iollolig hit1 r,'mit ilhi'lic s'iri,u,tt-. 

Nutrient stress exacerbates genetic van-

,ouice for development in a butterfly 

B. J. AS rn p 
Deptt it//i t'i/ t of Biological  S,',i'ii i'e.c,, ía rqiia,'u e 1 'a i-

is r'sitij. S,jt/ne,j ,\'SIl', ,I,i.str'a/ui, Modt'ls of adalaive 
s's ol,ition are hose, I tin the prcniitc that the tliffc'rcnt 

gu'mlutli t's spm'i'ol to'ross 'imtcliyiil,ials in a po1nmlttioii 

are ilifhe'rei,tiahhv vittl,he. 	Bc uht'ui,tititin. inslivitl,iah,s 
in ])OSSt'sSitimt of it gt utu,tc pi' of high iss'rtgi' viitbiilitv 

u'., ''goud gel/u's'') simoumh, I. (01 avertgi'. a luevt' lnghit'm' 

1"vek of pe'rformtiance in fit ness—u'elat ed tasks 'rich as 
growth and ,Ic'c t'loptmlemlt. However. iti'ntom mmmlii' IhitSI 

depemld on the en yin innmt'nt in a scsty that  mia on,' 

gt'notype is the hu 'St tin, her all ton, lit ions .Altt'rnii-

i velv, the rehtit is',' seal big of pu 'rforniince niiivvary 

across environnients such that the dmffercnce amimong 
genotypes is exiiet'rhatech tmtider soltic c'unchit tins, 	I 

set out to investigate the,,(,  issues by rearing full 

sibling families of the hilttenfly Etcretna hceabr umicler 

1 



sivelil 'vitittittits, liIh'ritig iiitt'itt,niI qitahtv. 

and I eXlitSutlilfli their growth and (l'vc'llpnielit 	The 

(1 ita sh( iw a stri kit ig niteiaction hetween gels type 

tisil invlriiiitetit, \\lieri'is all g'ii)t'pes ihe's'eloped 

relatively fast nm er the iood alil nt''diititi (utility 

envirolllnettt, onlY sonit' (Ould 	hievi stmntlu rates of 

dcvelopnterit under the lowest nutritional treitniemit. 

\trilnce in ii key 'ottipotiemit of boyd pertoriiiin('e in 

this species is th ct/ore ixu'erhiteil under stress, wht,'h 

sugoests that thc opj)ort iinit,~, for natinal select ii In to 
tct on viability in the wild would he greatest under 
tills' nv 'ouotent - 

Selective sweeps at the insecticide resis-
tance locus. Rop-1, have impacted variation 
across and beyond the o—esterase gene cluster 

of the Australian sheep blowfly Luctha cnprvna 

C. I. Re'' 2 .1. Chipinotd .. D. C. ,h[ord oIIi 	F .  

Lee3 . P. B,itferioirn3 , H. .1. 1?os01, R. C. Veiieorn/t' .2 

The Vei' Zti/oioi fiafitufc for Plant ii 1 Food 

Rcscar'h, L un ltd. .-liic('ionil. Nest Zen/ant, 2 	of 

BiologIcal Sewn, i'e,s. L'nncer'sif if of -I. iel-Iatil. - I ic/i/ottO. 

Ye' Zealand. "Dcpirtint'nt of G,'neto-a. Uniii-r',sitij of 

Aleihoit,rn,e. li ihouriiii,. I otis //o 

At the Rap-1 locus ol the sheep bluish'. Lieil,a 

Criprilm. polytnot'phisnis it two sites se/thin tin' LcusET 

goll" , it (eli' proteins that i'outer ot'tiitiipliosphiros 

insc(tic i de resistan 'e. To assess t lie tipo't of select iou 

at this- sites oti \'iriitioti inotitiol Li E7 see so ,quencuol  

regous within six other genes oii 'hi'oniostmie IV 

across it set, of isogen ic (IV) strains. 	I f i,01 levels of 

linkage disequilibrium, together with ion nutnihers of 
hitplutvpes and haplotvpe diversity, acre ohiserved for 

two gettes. Let t E I and Leo E 1(1. hi nh mile till S -rs of the 

saul,- 0 -esterase gu-ne cluster as 1-o El. Sign II cant 

linkage disei1iiililtriutit was also observed between 

Leo El and the tiext closest gene .\,L03, Since the 

selective sweeps, two forms of likely returning variation 
were observed. itteluihing vliri;itoIi ill a mt'rosatellite 

in 1111 intron of 1_ewE 10 and it ri''oniliination event 

hetw 'en Leo El and Leo Eli). 	'These ci ti Sn iggest 

that wit bin the last 60 veal's two incolu tplcte soft 

sweeps have occurred at Leo El that have significantly 

inipat'teth variatioti across, and beyond, tin o-- i'sterre 

gene cluster. 

Characterizing the genetic basis of insec-
ticide resistance using population association 
studies 
Jt,' e]i tote/f mu ( _. R1A/n 

PcJan'tinenf of (F-nit/es. Tb 	Uno'ersituj of if'ifouii'ne 

Insecticide resistance 	 illi opportilility to 

inilerstanll gemti'tic responses to i'xtri'itt,- 5elictiol'i, 

\li st imisecticide resistiti'e studies have fol'iissed upon 

single genes mmiv of which svereorigiiallv iiicniilie,l 

h' linkage nilippitig studies. 'l'hese linkage stuidiis have 

gemo-rtllv focussed ott t lie gene explaining the litiJor 

varianl'e in resisttut'e between two strains, To ciniiiiitifv 
the effect of' ci genetic variant, in it svliole popi ilit ion see 

hive heemi using all association study design. in which 

a huge poptillt.iomt of utseets is screened at a dose of 

insect icicle, and the freqtietn'v of a putative resistance 

alleles is t'otitii;ireil hi'tweett those that survive aol 

those that cli,. 	In the else of l)l)T resistance in 

Drosophila rnelaoitgaster association stitdi's confirm 

that rite Cvp6g1 loi'us lias uitidergone nmuiltiple idt1itis e 

alicia' suhistitutiotts since DD'l' was first u-ed in titi' 

itt/il ti_i/Is . 	,Xret'eutiv di-rfv,',l allele, fouttil ill high 

ft'i'qimeuicies in Northei'ti Queenslind, hut wlti,'li is at 

very low frequencies in other pinuLitiotts in the world. 

tilt ,-xplain it loge fro'tioti of the pliettutypit' variance 

withiti piipttlitiotis, 	"[hits getioltic wide ilsSOi'liltioli 

studies offer a nov and powerful way to quantify 

the nunnher of genes that. ('otitt'lhuti' to insecticide 

resistaui'e. tlteii' inuhividucil phi'ntvttic effects and 

population fr,-qi iemi('ii's, 

Comparative genonhics: reptiles 

Sex in lizards: multiple transitions and 
independent evoluut ion of sex chromosomes 
T. Raw. F. Go ,ory, ,. I 	(Fmuoi, C. O',\lu-alij, i.l 

ifirsln all (fi'aees, 7'. 	fi, (11/'. S. Suurr'u 

Inst it ate for . I pp/nd 137:o/oytj. 	Cal u'iurstnj of (arm- 

berm . Iti'cseut r'eh School of B/ioijuJ , -1 astral/i, n Votosna/ 

Uitni.'iui'sity. Dcporfittcot Of Certifies. Ce/I Bio/oguj oui,d 

Do i'i'/ipuitu'nt, ['nt',' ms/tij of ,h[utuo-'.soti 

Lizirils epitottlize the variability of sex detirmttimnng 

ittodes itiih SN cli i'titosOiiii' s\ steitts atitomig initilotic 

vertehrit,'s. Thies' inclutle gcnotvpii' sex letertniitiriomt 

((;5D) ceitli iii], ' XXX"i') and female ZZ Z'\\') 
lteterogititetv; md ti-iitpi'riturm'-depend'ut sex deter-

tnination (TSR). In ptrticumlar. the ihistrihtlitiomi of sex 
iletermniniiig utti'clniitismtts shiosvs flO ('lear ph logenetit' 

segregation nit tong lizards, This implies that t hen' have 

ftec-mi ttiumltiplc trauisiliitis hetsvi'en 'i'SD and Ce/SD, and 

hetween \"( and Z"d' SIX i'hromnosomue systems. IJ'simig 

rnoli-t - uliir cvtmgeutetic tools amid comiipSritive gemiomiuc 

analysis. we havi' sIll (wit t hit t rllmtsit louts hetweetm 

sex chti'i)ituosumiies'aitd sex ch-teriitimuutg itiodes have 
occurred multiple titus-s in Anistniliimtu lizards , Our 

stud'.- revealel I t hat ZW sex chrouoisouti -s hIts-c evolyi-d 

imidu'p'ndentiv at lion tail' in .'aistraliiti imragon 

lizards ( Agiimitidae), In oluhition, the' gemli' content of 

ZV 	sex chrommiosonies of '[list rn//in aginum Is does not 
show homnol igv to the Z\V sex t'lti' ini,come5 of SmumkI-s. 

chackemi or get - las. 

Snakes ai'irl ladders: the evolution of 
amniote sex chromosomes 
D. 0 '.hlct/iii" 2 .S. 	.1. (F-amp's2 	.1.1. f/in'- 

s/ni/I Gniiuc.D - T. Eaa21 . 2 
iCOuii/Stnui fo, d c;c'n)unil-.s Crouip. Re,si'ar-h Si'/uooi 

of 	13ioiisjtj.....U. Conibie,rua. 2 Iiu,,sti tote for. .-Ipi/nei 

Ri 'o/oytj. Diii 'ins i tuj of Cit a hi' unit. Can he mu 

Several re,'ent studies hay' pi'cichnicecl t'ilinlianimtice 

niaps of gemies (in v-rt,'f irate sex i'liromnosouni's, 'Fhiese 

hive m'I-veihi-ch tuitilisimig patterns in linkage himtmuology 

across hinelges as different as maniitials an / lizards. 
We 	,-xamnimie t he cvii hi-miec' for processes that niav 

explain some scent tingly contradictory patterns 	For 

exaniplc. thu- apparem it ft mulct lonal st ihil it 	of till- 



chiil-ii-ii L ilirotIii)alinii. VihIlli shari-a litikIlge lioitiiliigv 

wit Ii the sex chromosomes of nlilnotrentes. birds. 

gecki ies and perhaps P utics, is a striking example of 

conservat lam in genonte organization An ;tlternat i ye 

explanation could he that sex chromosomes are 

recvclei l• hecause 5011w chromosomes are pred isposed 

to that nile. In other lineages, such as snakes and 

therian niiininrals. Well --consi rved but iideplilidilltiv 
evolved sex chri in iosonie S stems have arisen Among 

lizards novel ax chroniasoinia appear frequently, even 
in congi ni 'nc species. We suggest that evolution of 

alternate sex di ti 'rnrinat ion niechan sins and dc novo 

sex i-hroini,sonii's can lit 15 radicalising forces in 
gi'ni line liglinisat ion 

T 1O 	Understanding gonome evolution- 

Characterising the chromosomes of the dragon 

lizard Pogona i'ittice-ps (Agamidae) 

H. .1 .'o rio). D. O'.bf'iillij. .1. Georges. J. Ward and 
T. Ezaz 
'o.stihite for 4ppiied Er-oiogg, Con'r'r'oty of Canberra. 
.4 CT 
Coinpariitiveg' lloilli( 	allakscs. 	ill(llldillg niilpging 

of fiinctiiiiiiil genes are powerful methods for nadir-

stain ling genonri' evolution aniong a diverse range of 

vertibrati -a. For i'xilmpii-. ciiinlrirative Inapping ilniolig 

the butti'rllv lizard Li-ioi' 11,s eel - rio,, ri,hn,tacri,afa 
and the .Japani'se four-stripeil rot snake Eliiphe 
qriiidiurigiitii h,i i,leni bled ia,niolov inn niechanir.nis 

of gi'iioni" 	 nillong aq,iiniate reptiles 	Also, 

coniparat ice Inil)ping of a six -lironiosonie s1s'cihc 

marker froni the central he,mrdeil dragon. Pogoi,o 
1 att icep.s aniotig c loselv reli tei I dragon lizari Is has 

shown that sex cl1ioniosonrea ire highly labile within 

this group. himr lug evolved tniiltiple times over a 

shi irt cviii it ionhlrv pi'rioil - 	P. vitticcPs is emerging 

as 1 prilnlising reptiliui model species owing to the 

avmilobilitv of genonlic resources, including it Bacterial 

Art ilii-ial (Iiroiiiiisiillii: ( BAt') lilirai'v. 	In 	his stnilv 

flui,resceirce in sit ii llvhridioit ion )I'o)I[) was used 

to i levelop it B-bC ani-liored pldvsica 1 tulIp of the P.  

is'ttiei'ps gi'nonie. In aililition. we will end -sequence 
seli','ted IT\C lanes from across the P. rittn-eps 
geni ime. 	Together with physical mapping. these 

sequences ri-ill hi' used to develop it comparative map 

aniot Eg vi 'rt ehi'ites to i nrderstuid gl'nol Iii' evolution ion 

and organislitioil not univ in reptiles but also in ,,thet 

vi'rti'hriti' i in bra. 

Til: Are Reptiles Predisposed to Temperature-

Dependent Sex Determination? 

A. (h'oi-ges. T. Eiw. - I.E. (2" bin, 8, D Surer' 
Iris' 'tutu- /or ,-1 1i;,l,ri1 Ecology. (iii i -el -s if 1/ of Cai,hu-,-i'a. 
.1 C F, 	,luistr'ai,ui Sex rhetermninat li ill 	in 	nranini,ds 

anil hinds is extraorrlinmn,lv conservative (-ounparison 

compared to that of reptiles. ampiti biana and fish - 

Reptili's iii particular show ni astonishing array of sex 

deti'rnnning mi'chianismns, 1111 - hiding mnile and female 

heterogiimiiu'tv. niiiltiplu- s'x chi'iimnosomiie systems. 

environi Iletit al sex ( let eIn Elliot ion and part henogeni'sis. 

We suggest that rept iii -s are piedisposed to cviii ving 

teltiperat iire-depi'iident sex rh-termination ('(SD) from 

gi -riotapic seX di'ti','niin,iti ill 	GSDt ba virtui' of thu 

uniquely variable t hmi'rmal I 'nvironmnent experienced by 

their emhi'vos Explicit niechanisnis for caimaliz,mtion of 

sexual phenotype in the face of high thermal variation 

during I hevelopuient provide it context for t herniolahilitv 

in sex deternnnation at extremes, and the raw material 

for nat ural selection to ml uvi, this thermolability into 

the developnii'mital niainstream when there is a selective 

advantage to (10 SI). 	Release of cryptic variation 

when canalization is chalii'nged and fails it ltxtrenil's 
may accelerate evolmmtionarv transitions between GSD 

and TSD - Rapid evolutionary ri 'sponscs miv be one 

I'i'upilnse of species ,vitli TSI) to griuliiil i-liniat,' -liangi'. 

Maternal-fetal exchange and uterine an-

giogenesis in the eastern water skink Eizlarnprns 

qno vs-i 
B. F. \l',eph . S. 1,. Putr'A:,r, f' Ii \frii7lliy, Is' 

Bela - H. B. Thu iii so 
I Inteuji-u tire Ph ujsioioyij Reaeor'clt Cr-is up. School of 
Bioloijuu-oi Se/en ('cr5, 	Liii 'i'rs,tij of SJJ dii erg S,jdne,j. 
- las trai,a. 	Depor'tioe-iit of Biology, Coastal Car-ol,iiii 
L'nn'r'r-s,tij. Coon-ru 1. Sooth ('oral/rio, L'$',l. 	Dusciplirn' 
of .4 ootonuij and Histology. Sc/i oid of P [eu/cal Science 
and 	Bosch Jicstit rite, Cu ii'er's,tij of ,Sgiii,erj. .5'gdouig. 
- Bistro/ia. 	1 1 ,i.strril,au, 	ll'nlui/ifrr 	Gr'r,i,rnics 	Group. 
Pnuu'iuituj of hb-tei'uroirnj Su',ei,ee. L'oirer'iity of .5'ujiluierj. 
.S'ujuirie ij 	'i'S II'. .4 usti/ia 
Out ri'si'rtru-li alui_iut ru-proihimcti_in in livu' hewing lizuula 

has i,'aeileul iii exi - iting ni'la' u -onru'i - tion hetwi'u-n the 

i'volutiuun of lisu'-lrirtli and ini-nu'risi'd uriii len siiscepti-

bilitv. \Vhili' aivistigictilig how bloiscl vi'ssels grow iii 

the uti'rus of pregnant lizircIs, we discovered a new 
type of a-as-ul;ir ciii lit helial growt Ii facti in (VEGF 111) 

that was pni'viouslv found only in huiiiiui i'ultum'ed 

cells diinragu'iI by UV light. 	\'EGF 111 may make 

umours vera-  diffli-ult to I neat - because it prodi ices 

a list of blood vcssi'ls viny quickly aiwl is resistant 

to the bodvs natural proti'imm bru-llk,loavn ssteiii. In 

contrast. \'ELFI 11 appears to he viny iiiitsiirtioit for 

niul-nillI uitci- iliu' ylsi - ulanisitiisn ihumning pregnilicy ill 

the thin-i' -tiii'd skink ( Sauu/uos eu/ Ha/us) More recently. 

ih rid' eacrilseil II a-asuulal-  lnluilitil- lition of till u u ters 

in 	atoit I men I iz;ird / En,iurunip isis quo yii I that tat imppci mrs 

to facilitate nuatu'rnal-fi'til ci,mmimunic;ltioli during 

pregnami i'y A vessel -ilcnse i'lliptk-il area (VDE ) un the, 
miii'soinietn,al siile of the uti'nus u'xpin cis as the embryo 

groavs, proviuhiig a large s-,isi'ular ini'l for physiological 

exchange betas-ecu niisthi'n ond ('1011dm. We propose 

that angiogi'niu -  stiniuili are exl- hilingell hetwu'en the 

\'DE uid the i'hicurii,ullantois in F. quiiaii to illuusv tlii' 
siilllltlln('omis vliscuil,mr,sati in of both tissues uhui'ing 

pregnlill'y. We inti'uiil to imsir c11i'F-P('I/ to lni'ilsln'l' 

gene u'xpress il_ill of si'a'i'r:d angiogu'nic gtowt Ii fact ill's 

and lvi' are cin'rcntiv optinlisimig pI'imncrs to iilcasum'e 

111' expressioli of\ ' EU F and I p lilt i'let derived gnowt hi 

frii'tisr (FDC;F) 

Sex determination in reptiles: evolution-

ary transitions along the continuum 
S. ,cari'u', 7', Ezo 	J. Quinn. D. C) 'PIealluj, J. 4 

AIan'shuill Cii, rca, . I - Ceo rip-s 



lust I fiif, Jul App/il Eeo/jij. hun isifij of (o,ul),,ro. 
Re'iea,i/u Shoot of Buohuj'j. - itiiiliiin\1tou,i1il 
L- ,ti 	ify El 	tiIe,, iIisplu(\ 	IlIl(Iki(I)li (liV('lStV (II sex 

(l(terulll(111g (oe(- llaliisnls (xlllI(itillg g(llotvpi( Sex de- 

[Crlllill;lt;otl / GSI_) I with 	iuiie or hiiis lo biter, uuyonetv 

and single 01 lIllIltipIl 5(0 iliIOltiiii.Olil(5. 01 011e of 

tIll-ce Ii 1(11 lit pot ferns of 	uipei'aturi —dpei slUt sex 

deterlllili,ltioIi (IPI)/. Iii 0)11' view. tI'liSdiVel'KitV, and 

the iather ad bc uvav ill winch thiv an,  di,-trihut(d 

i-muloilg reptil e pr tips. rrpr(sents 1 i'olltililliIll( of six 

deterllliuuIigl(ll('llisms r,ltlIer tlli(i( the di,-liotom v of 

e lno( s often presented and is suggestive of relatively 

rapid traiisitioiis inlInlIg hams. 	Vie 	lrscd a 

CO(liil)lili(tiOi'l of (xperiill(iirai uiid ilflI01Ili(' ipprOlcl](l5 

to (jo-ill,instiate tlitt hith inCl1h(tioIl tenlpel'OtullvS Cuull 

reverse g(l(otvpie uiuuleiu /ZZ / to piieuotvpii' hordes ill 
the dragon Iisìrd /Pogoua vitti('eIls). wiiieh, like i)ir(iI 

hue- (k-ID ,vtli feniuil 	liet (rmpulllut\ -. 	'['i'lliperatbll'e 

thu o- override, gene / 5 involved in nia Ic di Iferentiation 

ill tililt S(('l(.-i. SiiI(lIIulti011 lllodlliig huiseil on these 

telllp(ratulre-gll()tYpi(' iuteruIcts)lls suggests that it 

t(l1iperitiIri sensitive threshold dosage ,,v,,t(m for 

detirniiniiip six can i,,prodiwc ((lost ThI) patterns 

in reptiles alid (-an also provide a sinipil mrcIl,lllisil( 

for (VOlIltiOiIi(bV trulililtions bite-ecu sex (leterulilling 

IllOilis oil IIIteropu(ili(tv. Vie illlllOIlstrat( tililt tiulil 

,Otions b(ta((n nl(-i - llulrlisnis of sex clut,-riIliilati()Il 0, 

not only possible. but that tll,v cuiii 01(111 without -liii)- 

StuOltile gilorvpi 	11111 Ililti011. 	[lId iv ioir 11(0(1)1 	thii 

\\ and  \ ill1011l0i(uI(i(5. ulIll tIll '1 iiiil Z i Iiioii 	smiles 

((11 he Ilolilologouiillld sllitrc i t nilOtir SI 0 i!etu-rllullung 

gelle. 	111(15. the pllvsucal network of grlics involved 

in sex (Ieteriilillultioll rimlaulls Ibrg(lV ulll( - llulllged 

riuring tl(nsitiOlIs hitsveeii ZZ ZW. XXJ KY old TSD 

svstlnl,. Our i11I((h(l illakes possible till developlll(lIt of 
specilie llrpotlleses of the ancestry of ex (letCrn)iuu( t boll 

among groups of reptiles and charts the approach 

neces-arv i 1) detemnu iuie Once-ut rv in 1(0 ',pecufic (li-ito flee. 

Keynote: Monday afternoon 

T14: Predicting the Risk of Outbreeding 

Depression: Critical Information for Managing 

Fragmented Populations 
Ri-loin! Eni,nCIo,,,i'. 	I. 	D. 	I/ui/Iou 3 	U. 	D. 	B. 
Ei,irii,j 1. R. C. Lo-j I 	K. J',/-u ) 	hi.!? 0 idosh' 

C.H. Ernst,' 
'Drpi rtincitt of Bio/ogica/ Scieutee-i )faeqularin 

('iii ersity. 	Y II'. 	-i us tea/ion [[use un. 6 College 
5/nit hg/ny. D15 I U 1 Center for Cons-ens/ion iiuo/ 

Erol,ituonorij Cenetoa S,n/t/con,,i, Cons ices/iou Bi-

oloeij [nut, tute 5,,nfhso n/an [ui-it, t(utlOn. floshutgto 
DC 	USA. 	('for ,njo Zoo/ogo II! P0(0 hy. Dir nkfnh,/. 
IL, 	USA. '1  Deportment of Biology. Ui, lSrliity of 

Alurylond. College I'o,'C. AID. (ISA 
Fragmentation of p pulItions tvpiea I lv leads to 

genetic erosiOil 1(1(1 increased risk,, of population 

extinction. \Uulst these eificts COIl ill dIeliilied by 

gene H,iw. sii'li 0(1(10 is l(eil(g iIl(pI'ded liv ielrs ujimuit 

olltbree( lillg depresso ol. 	Two nm/or processes (oily 

( - olse rapid Ilevelopllu-lit of mltbreedillg ilepression. 

II lu(ptive (liflerent lot 11)11 di e to select ion or uxat ion oh 

( - llrolnosouluil variants. 	Fixed chromosoniud variuolts 

can he detecterl elllpirieIllv Based upoll all exteilsion 

of the breeders' equation, ye prerlict tilult, the lisk of 

out breedi ig d -pressi in rlue to illlaptuve different ill ion 
between l'eeeiltiv isolated population frllgluellts will 
ullerease with int,u,sitv of selection. gelletie diversity 

effective populuit loll SiZCS. and rlulmber of general ions 

of isolation C'alibeiti,un of our theory euollit tiiI,l iid 

lahorltorv (Iota indicittes that poplllultlolls ill silililar 

envirl (1111 uellts must he is lii ted for at least till 015 ((Ills 

of generiti ins P I develop mIt I (reeding I lepressioll. We 

develop it dc-clsii,lI tree to pr s-ide pro'tieal guiilauiee 

for predicting the risk of outbreedillg Ilepressioll. hirsed 

Ipoll the eonsideiu(tious above, pills qnestiolis udOjilt 

I i)XOrI011lV cmli lIe-I ore--al gene flow 	if two (-uIlnhdaI e 

POPulltiolls for enhanced gene flow ire goo(l p'ei. or 

,,houv fixed chrobllosoulull ,hi'h,ren,- e.. or lack pine tlolv 

in the list 	'lIlt) 1 	yeios. oi llilluIl(it ,hillerenl eliviroll- 

nlel(ts, the i'isk of outbreeding depuession is elevult(d 

and ,u'ssing siloblid he iivnirli,I or ollIx. clone OIl ill) 

experililental 1(50. Uollverselv. the risk of oultbreedini'l 

rlepr( 's5lOrl ill (- losses hit iveen two popullultil (115 of the  

ill 	icall 	onneetedSil le pecies w   
popililtiotls with the 5oll karvotvpe. isolated OtIlill 

till lot 	l)l.l 1)115 hId o(-eulpvillg 5ilboiuhr ellvirl, lIiliiIitS 

Retrospective evalluutuolls indicate that our gilidellilles 

cor,i-etiv illelltif-v cases with il/ph risks of oothreedule' 

(l('[(ression. 	Current 1011(0 -rIls clbullt olithroc,ling  

depression ill recently frulglllelltel popillultlons Ire 

(I 11lI)st certuhulllv exlessi,'. 

Conservation genetics: general 

Entropy and Information Approaches to 
Genetic Diversity: Genomic Geography 

IL 	B. .'7iui-  sin. 

Eeoiiutiou auud Eloioq!j Reseiirrh Centre Boiogiea/ 

Earth ino/ Eneuroinn en/oh Si-once Unirer.sity of Vein 

So i/h II'ui ins. Sgiln eij 

fluis talk highlights the a I i-a ntages of entropy '-hulsedl 

neasuires of genetic ihversity. ShiltIllolls entropv--bllsed 
diversity is the stIllduod for ecologieil cctlllllulllities. 

Shu'o nons and the related illultulid illforinultioll (IXCC1 

ill their dnhitv to express divel-sit intuitively. and 

provide it generudised Illetho d of eoulsidlerillg IlInto-

scopie hehaviieir to inaku lilurllseopic predictions, 

under given (01(1 htions. 	I he loi-nirchicih uluitIre of 

entropy and illf,ui'illuhtloll uillow,, ilItigrated illodelilig 

of diversity uiioi,g olle DN-'i sequl(ilce. and hetWeelI 

different seqil(ll(- es within and uolIoblr/ populations. 

species lanlIsl - uuims etc. The flili( is to identify tile 

forlllud conllel'tiouls hetweell genetic diversity 1(101 the 

flow of inforniation to and froul the environllient 

Genetic Responses to Climate Change in 

the Common Brown Butterfly (Hete-ronympha 

rneiope) 

A. Li-i/er' - IV.  lfurriiy' 	P. Suni teAs2  Al. Ii'i'aruueij1  - 
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W. Porter' LL 	,rjate2  V. y?iztjisit. M. Barton:' 
Lii 	Ti-u he Uiii er, tj. Btist,loor-i,. Victoria. 2  ho it ash 

Uisii'er.sit. Ciaijtoo. 	L 'tforio. 	The Lnu;er.sity of 
!tlelho acne. Park ri/ic, hs torso. 	The Unojr;r.ssttj of 

LLiscon.sin.AIadi.so  ii. Ll'i.no oslo. US.-! 
The extent to which ciinitte change will affect organ-

isnis depeni Is in part on their ala I ity to adapt to those 
changes. To ass 5 and predict this ability requires in 
integration of moli s-ular ecology. functional genomics 

ai),l huiicti,iuiil ecology. The coutonon hiown butterfly. 

l-leteronnipha nuerope, provirles it bosch ne for t hese 

studies as past research (Pt-aria; lPia) tIitt\\5 Ins sstiga-

thins into univ the species hiIii respouidet I to, thirty years 

of 	n Ii ote chistige. Peitrses stu(!ics iieliided In elizvmc—

hasei I popt il itt ion gel; ;t a st riuct i its sets sc uc st of the 
gei,graphie range at the species. In this coniponent 
if t be integrative proJect we tOinpare eonttnlporItrv 

tilo-zvtiie polulatjn strtut-tt1r ivitli Peuses histor,cal 

data. Of particular iiiterest Otto geograpluut-allv isolated 
populations ft-out Quceiislioud and Soot/i Australia 
whit-lu Pearce found to he genetically distinct fi-,ni the 

hontogenci >tts contiguous range. This pattern pt rsists. 

alt lit ugh a new. apparentli- non isolatei I site nit hout 

historiciti eounterput (tlount Heniarleihle. SA) has 

also been found to be highly distinct. Comparisons 

with DNA ncrkers .-itronglv suggest thiitt pattttus of 
rdlt,isiiie ilillecentio din are clrneu bv at1,tj)i,moi.. 	In 
conjunction with the otliei- tonip neults of the protect 

it - i-. - 	tint lit g-. 	will 	lill'tcII)ill 	it 	pit -  ditt i 	t 	itt 	IA 	1 

ol.ijttisc lisp Inst-c to cliniiite eli;oige. 

T17: Fine—scale genetic structure in Little 
Penguins is influenced by climatic and oceano-

graphic variables 

.1---- --nc/ 1 . B. (tto,o112  .8. Bnut/itoj2 . I?. lVooI1e1. 
LV. $'herti'or' 
Et-oitition, and Etoioq-tj Research Centre, School of 

B t)It)tJ tcQi. 1/ti r-th a in! So i-iris it inc ittal Sc/cit ces. CATS II - 
.5 jt/iteij V.511. u,isto,tttth,iit,j,  Eorrroirruenfoi anti 
L;fe Sc,eto-cs. _Sfit,,ioeh Uou'ers,tij. ihlttrclorh 1111 
Little Penguins, the sniallest member of the Penguin 

font thy. are ondeinic to A list rtlia and New Zealand and 

are tlu'eatenet I by iurhitnisttion and cliuintte chilingt. 

Bunion disturbance and the introduction at feral Pests 
and invasive weeds have resnitetl in habitat retluctioui 
hrt I igliot it the Little Penguins n us range. In A ist u'tlia. 

popiul;ttb_tns are now restricted Tilainly to coastal is-

AntIs tree of pu'edttou-s and large lniniau settleuient. In 

Western Australia, the population at Penguin lslool is 

the northuernuit,st extent (of Little F ngiiin listrihution 

and hosts the largest colons of Little Penguins in \VA. 
Lot'ateii within the Perth metropolitan region. 600111 

ofUliore fuoni the iitltictni;tI precinct of' Roekinghanu. 

the Penguin Island 1t pulitt ion is threatened bc rapid 

urban expiu sian and ci ins ate ci hinge . 	AtPe nglui U 

ls1tutd. niort;tlitv and reproductive success appear to he 
mdi uencctl Its- ENSO events. Sour-c poptilat ions located 
neon l,speuitnte  \t\ were lien! i lied by 111111tiloclis iiiitl 

nit DNA genetic alutlses I-I twever. genetic estlitutttes 

of dispersal indicate that gene flow is now restricted 

by occalloglaphic turrenis and cituhl I)c iilbctetl 

Ce 	increasi ulg sea surface teniperltiires and ENSO 

events. These results indii-,ttt - that it ,nservtstion of the 

Penguin Island colony dept -iii Is it rge I'. oil ensuring 

management practices address factors influenced by 

climate varntliilmty and connectivity with neighbouring 

pengl u is colon its. 

Population Genetics of the Broadbill 
Swordfish within the Indian and Pacific Oceans 

11 hi. Brtsc/oitot 

Departoierrt of Ce,, tics. 	[ti/ts' rstt tj of lie/ho i-rite. 
Victoria 
Ihe Broarlbihl wordhsh...,phia.s quit!, is, is a nugrit-

tory pelagic hishi with a au-oat I global distribution - They 

are ci,niniercjiillv hishucil tv niauiv uiations. iuut-liuding 

A tust rtthi,t 	At-c iurate inforuntt ion regarding the stock 

st ruet i ui-c of this species is required to phi n effective 
nuitnagentent str;tteit-s. Previous reseitrelu using nuolec-

i ular niirkers his divided Sa'ttrdfisli into four ci 51 i net 

stocks: S lcditerrane:t n. Nort Ii _t ltiut ic Sout Ii At ltuitic 

oil Eitltt—Pit-ilie. lion-even. the stnitctiun- within tue 

lutdo—l-'acihc stock is not well understoot!. with very 

little researt-hi fociusiuig on this region . 	\lh-rositel hite 

niarkers and initochttndrial uuiitrkers hilts-s la-cu aid to 

reveal structure within the lndo-Pttci fit- stot-k. 

Genetic consequences of population loss 

and reintroduction in the rare geographically 

disjunct Banks-Ia brow-un following pathogen 

drivers local extinction 
1/) 	J. ( inites .S.\h-. hrthtu. .11. Biji tie 

,Sc,eitts' Die/s/on.. Dt-pa.rt,rtettt of Ero/r-ori,rtcnt and 
(ott.st:rittf,o,t. Kenstngton 
Ban! 's/ti bro iii ii is a Unit ictllv Euitlituigered snutitll 

endeutiit- tree restrii-tetl to the Stirling R ituige and Al-

banv onto of \\esterui  ,-1Olst rtlil. Sixteen Pt ipuhtt louts. 

contiliusiutg itpproxiiutittelv 8.1)00 uiittttre plants. ire 
current lv ku twn to he cxttnt and 12 pop il it iouus have 

now been rectrdecl as extinct (hic to Phis-tophtluora 

diehitk. 	Die species is htightiv sttsceptibtle to this 
parhtigeut. with all exttuit pttplilttittius inf,s-ted ins! 

in dt-t-hiuse. 	We assessed the gclictic strut-till-I ausd 

pttttenuis of genetic tliversity in 18-1 plants from 	11 

extautt awl 5 extiuitt pttpiuhiitiouis using 12 iuntrosttelhitt, 

Cci. 	S litterial for extinct popular istuus was hasetl on 
scecl cttllei'tjouic cirniecl alit tt to 20 vans piittr to 

populttioru t;xtiiicthttii. 	Pttjumil;ttittu genetic structiure 

studit-s sluoweti that the tluree bittgt'ogu-al)hical groups 

within B. bi-ownil are genetit-;tliv tlist'rca' luscl appear 
to be the resiult of exteuttlel isttlttirtn and hiusuted 

Itistonit-tI geute flow. 	Vol It wing nt refat-t ion tnalysis 

we ft tiund t hint stints- -SOC of the geutt-tic 	 nlid 

uutttl'e thitiu 108  of private alleles art; fiomut the extinct 
ptptihiitittns. 	Bc- tlt'teniitiinuig the coutribattiout of 

ss-itliiui popiullttious genetic disersits- and ponulittion 

dulfereuil lot lout to [he lilal genetic thusersti y for each 

poi 	ula t ous sit- were able to highlight ist tt Ii extinct 

and 	extant pttp,ulatittns t hit couit rubut;t I nittst to 

geuletit- dis-t;rsitv in this species. 	This provirlts I a 

suefs,l appioach fin assessiusg this siguuificant-e of 

indi\-ithiuitl pttpiuhittiouus ttusd the gt'ltetic dis-ersitc- lost 

fnouuu n-ithiin the species ftthlowiutg local extiutt-titas 

Three separate rs--iuttrod iutt loris correspoutnliutg to 



tin three hiogei'i)iiieal i,r)ilf)s base now been 
istiJllsil'ii liid we ir-ictiss our results in tue context of 

these ri- iit,rodnctions and broader issues of re,t,oriitioti. 

Genetic guidelines for the ecological 

restoration of seagrass meadows 

E.Soo- 	,.i  . 2 J. 	1 ,it.homoj I . 	S. 	iss 2 	(iiy 
f ;2 

'Botanic Gardens 001/ Pu,rA:s .1 i.t.huc,,tij. fl/nit Perth 

2 5ihooi of P/out Bioi 	Lair Sri it,j of I [ci t,i-n 

A is/nih ri. Port/i, 
Seagrasses are t ii' (ioiniiinit 	ni/irilie 	ingiospi i-ui. 

providlig inpo't.nit ocosysteill functii.ois. The ri-stora-

tion of impacted meilrlo\vs is it niiijor nolectikuig 

,giohiillv. 	Near Iv half of tin worlds 60 pIns species 

are 	fiii nd 	;l1ong,  n l-NJOkni i'oastliiie in soot Ii weSt 

.-\nstrilia. incinding S of P speis of Posicioni. We 

developed it sit of polvniorphie niicrosatellite niirkers 

to (-liIracter1se pattecne of genetic variation in oi'ic' 

of the most sviiespi'i'ii'l niil robust species used in 

retorit ion, Posi doom. uistniiiis. J.wi'lve meacii iws were 

sampled within Perth nietropohtni waters to develop 

geneticiull'u 'based guidelines for the restoration of 

C''oekhnrn Sound, an area impacted by eutro!iliicition. 

imnluistri,.-il dexclopiliCin nud sand--iiiining. Estiinati,'s 

of 	g'ei'ie LIon- horn popiil,itioi'i 51 ruieture sng'gest it 

high levi 	it ,sih,iiytuii 	u-rids tic' sainph 'ii riii/' 

p = 
 

0.06). i'lisvever. levels of ivitlna nieuilow genetic 

diversity viirv greatly (genotype iliversity=(I. l2-O.OliL 

iiuyg'cstiig lw-il cow litmus appear to 	it strong 

inpmot oii the successful estmd'dislnncnt of recruits mini 

local genetic structure. Prom these results. ptmicticii 

genetic gui felines for the soiircimig and estiihhishment 
of propagumli's for rest( irctioii are heiig developed. 

Investigating gene flow within and be-
tween synipatric sexually--deceptive orchid taxa 

11. P. LI 7i ito/u coil. C '. C. L ins/c. iT Piiohauhh 

L)i c'usioii, of Eu'ohiitioo. EeoI.mpj 1.11(1 Gi''uii'tics, Rcm--ieuiih 

School of Bmo/oijij . 	.'hiistiI,iuii 	.Vutioui,ul 	Gui 'ii it;. 

['a nbc ii 

The terrestrial orchid genns C'/n/uylottis secures podi-

nation by ittr;icting niale thvniiinc wasp polliimitors 

through chenei-al nunnery of the tenimile wisl)  sex 

pheronii lie. Tin 'i iutcrossmg livpot bnea 	posits that 

hy hi(mo-king tin sexual hehimiviour of their pollinator, 

sexumdlv -'deceptive orchid., insure their pollen is 
transported far enough nwa, froni tin' parent pfuit 

to pnniotei iutcrossinc. lurtherimiori'. (livergerit floral 

volatile ('hennstr\' Iinkeil to (hiffei'eiit pidhni'itor species 

is pcedii-tecl to ut its it strong pre-zigotic reproductive 

bmiri'ii'r. therehv Iinnting inbridiziition. 	l)iti t'roni 

in-pervurimihle mn,crosmitellite loch nrc used in tins stiniv 

to provide detailed insights into in tim of these aspects of 

("h,iioijhotti.s biology. Ootcrossing nieisures mire obtumed 

by genotypi ng orchid offpring colli"cted as seed and 

germinated in culture. 	\lemusuresi f neutral genetic 

vmirimit ion wit bin and hi tween svnipatnic orcinri taxi 

provide insights into the occurrence of hybridization in 

this syst(,ni. 

Comparison of demographic and genetic 

effective population size estimators 
H. 	ffiic/i,ii,t S. L) . 	u,nuei - B. (;ruls/ri  K. fToilc2  

hi.,Ntutv for ,-lp/ihii"ii E('oioijy. Un ic ni/u) of C'iiim.biu c-no, 

Goober-u-a. 2  UFZ-Jici-un/t.oit.z ('i-o,t-u'e for En. i'-rro-,uin c-i u/al 

Rca conch - Lcipzoj, Gui nurian.y 

The effective population size (Ne) is proportiornil to 
the loss of genetic diversity, tie rate of inbreeding, and 

the rate of extinction. It has been estinumited using 

both genetic and deniogriipbic mlppri aches, lint only 

rirelv iii conib,nmution. In this stiiiia-. I integrate 10 

vemur population demogri p  hic and I genetic atm lies of 

two gecko spi'cies to compare the two ii.pproii.ches. 

Our goals were to cstinimuti' Ne for four l.uopumhmutions 

of each species. an(I to calculate the Ne/Ni ratios 

(Na = ni,nuber of adults . To estinumute nican life-tinie 

n-productive success muuil its iiiliviiiiii.l variance I macu 

it novel appriiin,-h that combines it rnicrosatellit.i' DN,\ 

mating svstini stuniv with it i lemno,gi-apinc i'stinumite 

that relies on chmnig'i'a in population size. 	In this 

pri'sentanmi in. I will iiientifv tin' imiost iniportoit factors 

that contribute to the reduction of Ne below Na. I will 

mulso deniuiistrate how the cieniogniphic estimates coin-

pin' to tin' geneticillv derived estiniati,'s and discuss 

if these provide a rcmisoiiahle alti,-rnativi' for Ne i-sti-
niation in tIn' absence of detailed demographic analysis. 

Gene expression 

Genetic variation in inducible gene ex-

pression 
H. I. Erciuch', K. flondtj2 . Al. F. S/nun uuoo2 , P. B. H. 

ff7/I nuns1  
.1 folci - ui/an Su;stcuo.s Biohuyij Cu-u up. 2  Gcuue E.cpnu'ssio n 

un(i E1ogcn.oni ui's Cnn up. 	Deport iii u'n.t of Guui OldiC 

Bioiogij 	Job n. Cur/in Si/i ooi of 31i'i/iu'ol Rca cuirchu. 

-i inst nyuhio-uu P"iitiuiivah [ni i'c-n situ;, Canberra. 

Bi'cmiiise actUation of tIn' imnnuunie responsu' is do-

pci iulu nt on exti'ns ive ciii n,ges in gui expri'ssii in. it 

is hiki'Iv that ml major component of inter-inilividlual 

variation in tin' immnumie ru'sponse is ultinately 
nui'diated it tIn' level of gi'nc' regulation. 	lure, we 

exmurnine tb him Iinenc'e of gi'net ic variation on imobicibie 

gild' expri'ssmon in the nnn'ine imnmuuni' respuimise. We 

ext.nn-terl primiiuv CD 1 /- splemnicvtes frolil inbred 

stnnns A/I. C'57BL/6.J, BALB/c. DISA/2.b. amid 

I i/Ox 1 ,/Sv.J ( > 3 munimiiiils/strain) and measuni'il ntPANA 

tnmniscnipt lu-vel' using  nncroarrmuvs in both Imusmil state 

mnnd fouiriuiuirs miftu'rstiniuilmitioii i.vitii Pi'ilA, hiumiu,imiciciii. 

We 	ciehmieul oil 	X pni-saion chmingc oi-cuimmnig rhunhimig 

muu-iivmuliuuii ils I iii' ililfu'rence in niu'nisiimed cxliressioii 
inteimsit\ hi-tivi'cim 'tiniuilmitcul miinul bmismil i-onnhitiuins. 

We icli-'imtified g'i'nu'ticmillv infhienued Tin's usiig n 

gi'mic--wisi' single-factor (at rmun ) d.NO\'.\ (B-fl cor-

rcctc(l P < OtIS) - We iclent ii fed 21307, 1115 ,unci 506 

transcripts whose expni'ssiomi levi,'ls mire umiiler poti'mitimd 

gi'iii-tic iiiillui-ni'i' in hmismil SI iii'. stiunulmmti'il similu' inid 

chu'ing muct.ivmut ion, respect ivclv. 	Preli nih mimtrv analysis 

using the FIR ii. I, b algorit hni suggests ii. mimimber of 

imistani'i's 	of genii icmilly-vmum'imout 	dill'i'm'i' mithmil 	sjilii-imiig. 

'I'hese ciitferentialii-  mictivateci genes are ideal candidates 



1:1,1 h irt I or 	I (I 15 into t I w iii h i'ici'dge net 	till itS 

oil t he niechanisnis of gene induct ion, and provide 
mechanistic insight into inter-inclivii lual variation in 
the host r 'spouse to mb ct ion. 

Novel method for discovery of alternative 
splicing and tissue specificity of large transcripts 
T. 	1Za.(S(I( i'i'a. J. B. Gr(SidiJ 
Co top utu to oat Pro tea in (us Grasp Job ii Cartio 55-I out 

of Pleural Research -LV U. (orifert'a 
E'oiiipletiou of genonie sequencing projects and col- 
hut ii in if ii ig 	irnot Hits of mR N \-tra na ript data 
focusses itten Eon on tin problem of multiple transcript 
isoforme \luiv piltat ive alternative splice forms can 
he inisec, I lecat isi' ES'F sequences are biased towards 
tile -5 and 1 ends of genes. In the case of large or rare 
tnuiscripts. the coverage of tie internal sequence nniht 
he inst iffico'nt to correct lv predict splice forms. The 
issue hecnnii's (Veil more complex if we rieei I to assess 
tissue dietrburioii of alternative transcripts because of 
the I niev 'n ci verage of EST tissue libraries. To address 
this problem of tissue distribution analysis of large 
alternat lvi' transcripts ss'i' lice 	12kb of the no else 
B PTF gene as it model - NC B I an notat cii only two 
B P1'F iso!5 nms wit ii two alterti;itivelv spliced regions. 
During initial RT PER analv: is of niousc isoforius 
we discovered six additiond splice variants, 	This 
(liversitv had remained undetected because previous 
experinienticl analysis had been done h' northern Not 
and eDN,\ library sci'i'e ning .. \lthoueli coniputittionid 
prediction would have identilied it need to check for 
other variante. this was not done. This is one this a 
good exiuuplc of I lie risks of' insufficient ES'l' coverage 
to i I scow 'r all alternative splice fornis, 	'lii analyse 
the tissue expression of the newly predicted Bl-''['F 
transcripts it to a-i'! not hod seas designed - This ma 
his-" ivide ipplicaliilitv for loge glues. 

New roles for neural receptors: the diver-
gence and expression patterns of ligand-gated 
chloride channel subunits in insects 
B. Rem ,nu,t. P. Dabot'o and 1'. Boftet'hiioi 

Dejeo'ttoc;,t of (P aetna, The (otr'ci-s,tg of ,\felhourorr 

The role of higicnd -garc'd chloride chuiitels in inhibitory 
neurotransnnssion is well est;ihlisbwl in liorb verte-
brates and invertebrates. In insects and iten(utn les. 
genes belonging to this fannlv are major targets of 
isntiparail cs and insect icidi a and in liunians offer 
targets of therapeutic cignihcnice, 	ilie J)ro.sop/oia 

otrlctoju'.t,-r genonie i -antoine 12 iigonl-gated chloride 
channel sulitmts ticit tie gited by ticurotruismitters 
inelu(ling ( F\B.\, (dutaniate and Histamine. However 
three uin'liiracteriserl subunits form a separate clinic 
and genomne sequences have ri's wiled that these genes 
have varying copy number in insect species. Further-
ionic, in Drosopinlit. all three sulnnuts show expression 
in non nenrond tissues. sui'hi as gut, salivary glands. 
and reproductive organs. The distinctive expression 
Pitt terns as well as evolut ioniirv divergence suggest it 

novel fittict ion of these subunits distinct from a role 
in ticurot rmusliiissioti - 	Expression Ii; s been localised 
to legions of tissues and specific cell t i'pes. This a'i Ii 

(-ontrilitite to understaiidiig the role these suhiuicits 
play in peripheral t isst les. 	Using information iuhoi - 
species-specihr adaptations may reveal unique pest 
subunits for targeting by novel pesticides. 

The molecular genetics of vernalization-
induced flowering in cereals 
B. 	'I'r'ei 'us k-ic 

C.S'IR 0 Di :1.5 ion of Plo at In dust nj, Can he-rca 

Mariv wlieats and hmrlevs require prolonged exposure 
to 	cold in order to flower'-vern a liza tion - 	In these 
cereals vernalizatiun-indui'cd flowering is emit rolled 
by the VERNAL1Z.\TION 1 1 VRN i gene: it promoter 
of flowering activated by low tent peratures 	\'RN 
transcript I vels increase gradtmally di iring vernal-
ization, with longer cold treatniemits inducing higher 
Ii 'vels if expression. 	Elevated \'R N I expression is 
then niaintained in the shoot apex and leaves aft- it' 
vertmiilization, and the level of VRN I expression in 
these olgalls ,h'ternmmes how rapidly vernalized plants 
flower 	Soumii' milli'les of \-'RNI cmi' expi'c'sia'd witlo,ut 
vernihizat ion (Inc to rheletions or insertions wit bin the 
promot er or fii-st mt i-on of the \'R Ni gene. \'arieties 
of wheat and 1)01-4-v with t lost' ilh'1es flciss'em' without 
vernalization and are gross-n svhiere vertimlization does 
not oci'ur. 	'I'hie uirt intron of the \'RNi coos has 
hiistotic' nioihilicitioiis tvpic,ihlv ,issoc i,itcd 	wi 111 	tl' 
uilititetiuit'i'ot all titi'tmve i'hiroiti;itin state, suggi'stitg 
tins ('('gnu is to-get -I os' g't (-tIc umei'hiuisnis that 
i-ciutrileitr' to repressioti of \'RN I Ic-fore srintei - Other 
tiiechnusms Ill' likely to cit r'hsesvl'r,' in the \'RN 1 
gene to meihiate loss' -tenmpc'rittiri' induction, 	This 
talk will exa ill inc In iw un h'rstiu oh ng t hi' nec-h inisnis 
I hat ri'gtilat c \ R N 1 can provi i hi' ii ci ylt, into the 
biology of v,'rnalizat ion--induces I flowering, in cere-
als and hiosv this unght conti'ihtite to ci'op inpi-ovi'mitut, 

From flowering time to human genetic 
disorders in A rab-mdops-ms thai-man 

S. B,tlii.s il ii, unit Ot 

"u/tool of Bioioçjii'u,i ,Seteo('e-S, 	The, 	lJ,o r'ei'suty of 

are n-sianil, St. L ic a. Q L D 
NituruI variation in .-lr'ab,i/opsi.s t/odottu,i pros-ides in 
excellent resource to arlrlrc'ss ft no hcnii'ntal r1tti'stions 
of evoltitionars' significance. We have been exploiting 
natural variation in A i'(ihiodOp.siS thaliart,it to reveal 
molectilar nicchianisius ru'gtilitiug plieni itvpir: varhution. 
I will provide an as 'rvnss' of otir svork covering the 
molecular basis of plienots'pic variation in flowering 
lute - t u'nipet'at tire t'i'sportse'e is ss'el I is lit ness I ride olD 

in ,1t',uhiulops1, Thir,mmgli it t'ouibimiitioti of Qtiumtitative 
]'ruit Loctis ( Q'FL) mtiippimig. gemionie svhdi' assca'iationi 
mmiappiig exti'essoiti stuirlic's mud fuui'tionml allilksis. we 
have iilentifieil genes unilr'rl ing these traits, finally, 
we have irheul i then the fit-st example rim it side humans 
for a triplet i'xpansioti associated genetic iIefect, svhh'h 
has opened tip several new aveutii's incitidiug inipacts 
on htitimui genetic nlisc'tses and I ss'ill dcscrihe sotile of 
the current work currently being done in urv iuh, 

Identification and analysis of stable inter-
nal reference genes for qRT-PCR in tobacco 



(Nieot.iana taiiennr) during development and 

abiotic stress 

C. It. ehinid.t1 - 	S. K. Deiato'i12 ' 

i,ii.di'.rL)i'ioiii'ij. S. Is. —ta'.rtbf 
1 1riedcich S, folicr L.2o 'e'stj of inu. 	In:. (7','- 
,aaioj. 2  Discipline of Go 	School of ,Ioi('(eiii,' 

and Bi0,ei('uL(('aiSeiPT(('('. L .n'eris,t:j of .1 /aiaiii. Si) it/i 
is tea/ia, ,c/iooi of i3uit'hnoio,;ij and B,o:noicodu' 

,5co'iu'es. Lio,,crs,tij f .VSIV. S:jdn'j 
Quantitative RT-PCR (0RT- PC'R I is a powi'rfiil 

tialiniqi ie for the rneas iii 'mont of gene transcript iou. 

but its acclur:iev depends oil the st;ihilitv of the internal 

r'fereuice genes used For data, nor:iiilization. 11 hacco 
(N,cot/ana tiibii'inii) is III iiSTipO't1(lit t1iOileI in s' inlies 

of plant gue expression. but stable reference genes 

have hot 1)1(11 weil-stndied 111 the toli,ieco sVSt('Ul. We 

ideressed this prohleun lw anilvsing the expression 

stahilitvof eight p t'uitial tobacco reference genes in a 

variety of issues at different stagcs 01 clevehopnient and 

in response to a range of ahiitic stresses ( .\[olccular 
Gencti c.s and Ceno:nic,s. 283:2.5:12-lI. 2010). Three 

genes (1.25. EF -ho and Ntuhc2) were identified as 
hiemg sulhi'i'til for ii'eiih'ate uini'iiiahizalinn Icross all of 

the tissli's tested, and an inipris-ed ''hugh --throughput" 

niethahology for qR'l'-PC'R was 	 and tested. 

'['lie result,, of this -tale prosaIc it foiiiidarion for 

further qfi'[-PC'R .stulji's iii tohmeeo. 311(1 the unethols 

developed are generally applicable to gene expression 

still I 's hang the q h-li -PER P 'ehiiique. 

T29: Conserved and divergent elements of the 

Caenorhabditis ele.ga'ns daner signaling pathways 

in Pa-rca trongyloides freahosnri 
W. N. Ceaii ti .11. CrooC, S. Stasoif' 
.-lqRcs arc/i Ltd.. Pa/no eaton ,Vorf/m. New Zealand 

Genetics Dept., La ISo/me [7iirer.sitg. Buodoora; 
2 Pen p.s yicari)a St at e Uairersity. Un ii'er.sity Station.. 
[1,3, .1.) 
Doier forniation in Caenor/mo,hdit,s diet/ails and other 

free-- hiving neniirodes is initiated in response to 

the aeeuiiiulitioui of it 	oektail of fittv aeid-derie,l 

iii&'tiholites 	in 	the 	muivironmetit 	(termed 	'i loler 

pheromone ( iii eonjuuiction vvith other environno'ntal 

signals, n lost notah lv t ciii perot nrc and the ava lii) ilitv 

of food. I hi: icr a gi veil set of food and teunperat mire 
i'onditions, i'xeeediig a threshold ,'ouhcentritioui of 

"pheroniouie initiates a signal that is transduced 

via highly i'oulserved ('veliC nmieleotiche, iisulii/ICiF 

and TEl F . i pat hwmve. These p0 lovavs converge at 

DAF- 12. a nuclear liorliione receptor mitivited by 

dafaclironie acid. It has long hen livpotl,esised that 
dauer dewlopilicrit seas an intportalit factor of the 

'vollition of parasitism, and that the infective stage of 

at least sonic parasitic neniit: id,,, is derived directly 

froni the minter of free living nenimtodes. Parasites of 

the genera Stro ntjtjio I ds and Parastr'on.ytjio id's hay,' 

coniplex life history strategies in which it is proposed 

that the switch between free -living and parasitic 

development has evolved (lirect lv from the ilaner switch 

and signal transduction par hisvavs in C. elegans. We 

have shown that in P. trchosmmr':, there is conservation 

of a 'pheromone" signal, and that the setting of the 

threshold it which free living to parasitic life ln,,torv 
sss-'itchiiiig occurs has a strong genetic comnpohli'Iit. 

Ftn'tliertnore, we huivi' cloned the major coumiponents 

of tin' instihin/IEF pathway, and have tested their 

ftmctiou in transgellic C. i'icjoi.s. to slims that sonic 

functions of this patlisvay appear to be soil conserved 

and othm,'rs are not. Sinnlarlv. we show that TGF ./ 
signaling is livi'rgi'nt hetso'm'n P. tco'/m.oairi and C.  

eiegmi.na  bur that dafacliroin 	aid signaling is likely 

conserv,'rl. TInts, the free living/parasite switch iii P. 
tr':c/,,,aur, is likely to be evolurionirilv deriwd from 
tin' ulauer s,vitchi in free living u,'mn,,tod'a in a brool 

EvoDevo sense, but- the details of tIe' f,aiction of the 

signal transd: mc! ion pat hivas a elm nt lifer. 

Identification of olfactory genes in 

Drosophila rnnlanogastr7-r 
Y. C. Lea-fl. Pea/n, M. dc Bciojne. C. C. [I'm::' 

School of 	iioior;ieil ,Sc,e:mci'.s , 	h[ooms/, 	Un ii'::slftj, 

his teal: a 
In Pro sop1: i/a odours are mlet ('etch I by it large fn nil of 

odorauit receptors (Oh's). Unlike inninnalian Ui-s wInch 

are C protein -comphe:l receptom's, the insect Oi-s appear 

to encodm' ihreatly higanil gated 1017 channels. To iden-

tify genes iuivolved ss'ithi the Ors iii peripheral ilhictorv 

fuuictioui in Dr'o.soploi: we 10(5-i' peu'fornied gi'netic 

scu-eehis Isimi 	'lem'tr,pliv'.mi,iogiail i'eeoi'ching t('chimiimlues. 

This approit'hi has ideait ifieci an E5lS--genierated nititant 
strain semi Ii ha,, all iuiteri',,t iiig electrophia siologieah 

phcnots pc tllilt suggests it now Ifect tho function of,  

lie 	iii':, .,, ire cells that suppi rt t him' OR Ns. We hamse 

hefim'ir'ncv mapped the n1litation to a ri'gi,um in idE 

c'ontaiunng 6 anuiotiteci genes. We are using 111111tiple 
appromehes to identifY the gene affected in ! lie mutant: 

candidate gene sequencing. expression auialvsis. RNA 

interh'ia'im'e cxperiuhients. and rescue i'xperinn:nts. 

Recent in vivo P NAi experiunehits in hicite that t he 
gene mfb'cted is !mru-2, an esseiirahlv miui,'htiractenised 

menib er of thi,' bruiuio fannIe of P N.-\-haohing proteihis. 

and that its fuin'tion is req:nr:'il in time am'eessorv i'i'lIs. 

Re,,,-, in oxperinients are currently in progress to coumfirin 

this. 

Candidate Genes for Cotton Root System 

Arc Ii itect i ire 
hE/la ,o/(22,,:nnm, Pr'o,//n,n., Peter .1 fI:C,'ec, .J'no,f'er 

.1 .'iaiem'lsm .5/neal of Biological Sctenm''s. The L-hmh'er'a,t:j 
of 5',jdne:j, PSI-i' 
I'hic root seat cm ofh''is maui' functions inch idimig 

inchioring support and witcu' and uiutrie'nt absorption 

by the i7hiint - As such, root system arch: it'ctur,' ( P 5.-'.). 
the spatial irriu:g,'un'nt if tb' root svsteni witlnn thi,' 

soil, hears tii'nmeuiiliius itnportnii'i' iii a plants stihiuhitv 

and adsptmhiilitv to the' iihjace:it i'uivirohihnettt. In uiumy 

,,gricuhiunmh i'iis'irnmiin,'nts plains suih'i'r rcstrietcih ivmter 

and nutrient availability. One poti'ntiah approio'Ii to 

itliproviuig p1' 	lelil ,nmdeu' th,'si' tush enviu'nnnmcuitah 

i'i,tmdit ions 	is to di'hmmm,' 	I In' 	qmpt'ipt'iat:' 	bit'),'. 	of all 

indivihmtah crop in a target euivironmeuut and  the" 

nlanilauhilti' it tosvar:Is an optiuhlizartion of water and 

nut rh 'mit uptake fr (in the soil. I-lore we chisc:miss the assay 

of pheuiotypic variation in P SA in cottoii cmilttvars 



and t li(' 1i5(' of getiolnic t('ioIfl(('5 an(I kiowledgi 

cani I iii ate genes gained in Ao'a h i lopsis t haliana for Hie 

iclentiheation of candidate genes of cotton RSA. 

Keynote: Tuesda. morning 

Going it alone from time to time: Mate 

limitation, sex allocation and the evolution of 

hermaphroditism in plants and animals 
Jo/i p B - Pun a '1/ 

D pt of Plant Sc on, to. (no'crotlj of O.rford LA 

The reni;irkiohle (liversilv of plioit sexual svstenis 

points to repeated evolutioniorv transit ions between 
contrasting strat eg's's. One fi'o'quent such shift is the 

'volutioti of self fertilisatioii ., \tiotlier is the ttaiisition 

hotweeti hertnaphroditisni and hoecv (the possession of 

soparate seal a 	In mv present at a iii, i will exploro' time 

iniplicaf ions of demographw flumt (miii ions, operotimog at 

a nuniher of spatial scales, for transitions fronm dioecv 
to elf-conmpatihle hermooplmroditisni 	Although I mviii 
focus partionmlorls oti a set(eS of detailed studies of on 

unchoo'isniatw Europeami hen), mom mnaimm aim will he to 

illustrate the striking panilh'ls hisplooveil by plants oil 
animals that cove intl ergone the same evolutiotiiorv 

troonsitiotis for ippatemitiv sitoiloir reasomis-seleotiomi 

for repm'oduetvo' assurance alien mating partners ire 

seals a. 

Population Genetics 

Call pollinator behaviour maintain diver-

gent floral morphs in synipatry? 
P. D. Ri1,to'r' 2 	S. D ,Johnsowt, V. Sai'oiaoicn' 2  

hoper/al Coi/cijc London, ('Is', 2  RBG Kcir. ('A'. 
LlmZ'v, South Africa. Botanic Gardens 'I'r'tot. 

S i,/n c/i 

Pollimmoitors play a central role in the origin and 
niaioitei0000'o' of flo,raf Vat ltioti to Imt1tral populations. 

as well ns in spr'ciatiomi, ao-timig as vectors for gene 

flow arms I select ion 	Elere, t lie mat trig patterns am I 

pkio.'notvpw select loll on floral traits were chiaracti'riseil 

during two flowering seasons for Gladiolus to O f/ wa//is 

lri(Iooceae) nioorphs ..- nmating miiodel. smith genetic and 
phenotvpic predi 'tons, was developed to identits the 

patc'rnity of se'eil 	A nitmltiv;iri;tto' analysis was tjsi'ol to 

estimate selection on corrr'loito'ol floral traits based on 

nicole onl female fitness ,\lating patterns among floral 
nioi'phts sso'm'e density dependo'nt. n'sultimtg hi assortative 

niitiig ilt low pluit li'nsitio's ml o-onsidei'ahle niImtiug 

anmolig noorplos at high densities, 	\Veak disruptive 

select ion on tofu' lengt ho was detected in one of the 

two seasons for female fitness. Plant height was under 

opposing directional selection for female ( + ) and male 

(-) lit less, 	l'ho'sm' results inihio'ate Ilial C. looytcolit.s 

morphs will introgress rat her than diverge towards 

spec at io iii. Densi tv depem lent iii ati ng is predicted to 

result in the loss of rare inorphs within populations. 

Pollinator-driven speciation—Insights 

from Australian orchids 
R. Per,lamiIm, D. Ebo't't', C. ffasje.d, 	1. Pa/d112 , R. 

Burro a2  

	

Research School of Bobogtj, 	2 Research School of 

('/ieinhst.ry,A,V('. C'on,her'ra 

\imsti'alian si'xuiollv deer ptivi' ort'fiiojs may of'fo'r an ido'al 
-;Nsreni for testing t lie hypothesis of pd linitor-driven 

speeiation. 	These orchids lure their specific male 

pohliiators to tlic Iiomver by enuttiog -o'noocla'nilcal.'s 

that nsimic the sex pheromone. In a ni tilt ii lisciplinary 

study we evaluated wasp pollinator specificity; iden-

tifie(l the novel compol inds ins' 2 ved iii pollinator 

itt rroc'tian; and mapped our chemical findings onto 

he phylogeny. VvFnle orchid speciottioli was usually 

underpinn h ed 	v e n hieih'al change, it often occurred with 

little morphologio'ool change. In order to olefhnc crvlofio' 
oom'i'hid species hoiiutlooi'ies we comhmed elio'Inlciil and 

p ,pulat ion genetic analysis .\,stirvev of 11 chloroploist 

sinple seo'jIleno'e repeat loci (cpS8Rs) revealed more 

differentiation aniong taxa than UI nuclear SSR loch 

/ 10cm 575 vi 'rst is 275 / , Fort ho 'ruiorc, ann ong a chew i-

o'aliv oli'tioi'ol pair of' cryptic svmttpool tic taxi with trivial 

cpSSR and nSSR differentiation It/S met us 1.-I//. 

hapbotvpo' 	liuirioig was virtwollv ah"e it - 	'onfirrmomg 

littlo' ut no loi-ohii'i'et ioimooil gemto' floW. 	('1(1001 ooploist St/I/s 

hive been latgo'lv oio'glected in stuolio's of wild sped ii's. 

met as evident honi this study them moo offer unique 
nto ) 'v liii ho'': po ce's 

Characterizing the rarliation of sub-

species of polyploid Atripiex nuuiniimlaria Lindl. 

(Chenopodiaceae) using microsatcllite markers 

I. F. g11111151,10i.2 	/1 Bytttei .2 

,,c)ence Doeisoto,. Depo.t'ttoeot of Eto'irom0000nt cmooi 

Cotm,ser'ioition, 	Bootiooy. 	fill, .4 is/to/ia, 2  CRC for 

P/tint Basal Ala a if/c-men t of Proj/n to! So/i n//p. Th a 

Unh'eratij of Il'tstoot'ti ,-lustr,m/ioo Ad/and's, 1111, 

A oist rot/tom 
'f'hci'e is ima'ni'isimig imito.'m'est in tin' (slIm's of poolvploidv 

and hvtnidizatioin in the racliatioti amid hivi'm'go'nee of 

phimitspi'cies. 	'l'he ,Austriohiami p 'mo 'it ti id species of 
.\,tniplex havo' a i'otmiplex t'u'ohoitiomioorv history that 

imichioles polvploiobv imol hvhm'iilizatioti but evidence so 

far has hs'eii mhm'nivo'd from mnoitpltoloogv (mill cytology. 

['lii' oetoploiol. chioio'cious spec's .1. titoittrmlt/ot/a is 
propomserl to bus's' ovodved fronu all octo ophi oid ancestor 

in 	rho' coistuol so'miii ar jul fi'inge of soitith os'o'sto'rmi Aims- 

troiliuo t hemi 'spread cast and divo'r,go'tI into tuoxum which 

occupy edaphmical lv different ens-i nm i mmo'mit sN uclear 
Immio'rosatellite mimuorko'm's were useol to imim'o'stigate popli-

luitiron go'no'tii' strum'tunm' and taxonootimie ro'latieomtships of 

tmvo eolminion stmhispo'i'io's oif .41. notsntroo/imr/a, Analysis of 

reboot ionsbti ps shoosvemi thi flerentiat ion betmreenm 'subspecies 

uiriil sepuoratimoti of t him' poptiloit ion frimmn t hi' putative 

aiio'i'straj area. 	(h'tot'tie diversity was high ovenioll 

(,A=509 	A' =12, 1, F1' =2.8) and ilifferentiatio,n of 
poptmlation was how mvithun stihspecies (FSC=0.048). 

indicating that thrift /so'hioetlOn has not proidtieed sob-

stoontial divei'germo'e of populations. Tl'iese findim'igs are 

m'onsistent smith riooliumtiomlm of A. n tormotu/otr'/a stmhspt'eies 

thim'imoigh hoimmtomltloiih Iivlmi'irhizumtimttts hunt a taxomn in thu 



,v,'stt'rtt cetril—arlc fringe rather than friitn divergence 
through sc'iecton/ilrift - 

Genetic basis of chernotype variation in 

Australian Melaleuca 
J. Pac/,ii-ait 1 	-I. K,e,1  . H. llehb' 	C. Iiiii/ieio.' 
FJa.-e-,,,ii 5/rOyt . T. C. I75i/ner. .J. Degeithardt. IF. 
.1. Folcyi  

Era/itt/on. Ecology and Genetic,,, Research S'ehoo/ of 
F/i oloy- j . ,-iu.str,t/i in \ato 001 Lo,i'er.sit,j, 	C,tn/a' ira. 
I ustraiia. 2  Inst it ut f/jr. P/i in-marie. ,/Iitrti ii -L aider - 

1 ',i,i-i'rs,tiit F/nile--- Ii'itt,',i/,i'iy. Ha//i'. Gi-riiiaiiij 
On, of the titlist striking isp-its of ,\itcttaii,iii \lvr-

taci';o' is the vari,tiott in ti'rI)etles ivtliiti and h,'twi'eti 

spi--i('s. 	lerpeties are respousthie for the irottta and 

hiologii-al ioti,itvof titan' plait proicts and tic,, plaY 

all impoltant ecological rol,'. Cln'ttiiitvpic %-ai'mion of 

ti'rpi'ues is ,uider strong genetic I - ionic,). h'rpenes ire 

svntiii'sis,'ii hi.' ti'rJii'tle sstithiasi,-'. ts huh 	t;i,i pi'oilu,,' 

tttitltipl, products front a cingli' c,I)istrliti' ittd p1st a 
few ettzvtttes ccitt he ri'spiinsih,lt' for the svntiio'sis of 

up to 30 different coiiipounds. We invi-'st igated the 

genes that code for terpeni' s, ntlicises ill 'iitstrciIiatt 

,Ie1aicitca. )papi'rharks and ti'ci trees) to expicon the 

molecular hasis of their foliar terpi'tii' chi'ni,itvpe's. In 

lie/a/mica ii/ternifo/ia I tu,'di(inal tea- tree). tv, know 

of six dist itn-t i-hentotvpes. 	[hi'se are characterized 

hi-  different ratios of l.—cineole. terpinen---1 -ol and 
terpinoletie. I hece chentot vpes alice front (Ii lierences 

in the gi'uontic presence arld expression of three major 

chara,-ter,zi', I ntonoterp''ne svnt hases. 	Us-ng this 

infortttat ion, we can increase the contpetivertess of the 

Australian tea—tree industry by improving ruality of 

leaf oil. In ,l[e/a/,'ii,a ,) iiini1ui'nercia. differences in the 

expression of secqititerpeae cvnthaces produce different 

chemol vpes which i lilfcrcnt iallv md, tcncc hc'rhi,-orv hi 

several insect spec's. We can use this information 

in conscrvatiin pract - cc in Australia and erachcatiou 

pratt ice's in Florida. 

Coevolution ary implications of variation 

in mating systems of flax (Li-ri-u-rn -rceargt-nal.e) and 

flax rust (Iilelarnpso-ra 1-tnt) 
A. 	no-i. L. U. Ilitrrett, P. H. i/ira/I.....I. F/ito/on 

C,5'IR() P/it,, t I,,ilii.strij. Con hi' nit 
Coevolutiotc l,etwe,'ti hosts tttttl parasites is a ittajor 

driver of the ,'voltttio,c of species - .\,nesst'ntial part 

of this i-oevolittiott consists of the gi'tie'ratiotc and 

tct,tittt,'ttattc,' of diversity it, r,'sistatici' and virtiletti-,' 

gi'tti's for host and parasite ri'sjti'ctivi'ly. 	This is 

at-ltii've,l Ta nt,ttatiitt att,i r,'conthitt;it'iict attil tlt,'ri'-

tote' i-iii's h,'avilv ott thc rept-othtt-tive svst,'ttt, '['it,' 

Li,,,ttti i,titi'i]iiiil/i' ,l[i/,eiiipsli,ii foil ittti'ractiott ,'xiiil,its 

r,'giottcil \-ari,itii,tt in host tttatittg s\Stcnl and parasite 

sexitahit 	\\ V. 	e inoi ittvcstigciti'd how itthri'edittg vs 

out breeding affect the ,h.5t nh, htmt of host r,'nistancc 

in different rcviroltrttetit-s. gitttile,rlv, we ,,tet,hi'd the 

p,toillial ,'if,'ct of' s,-x,tai is as,'x,tal r,'pro,i,ti-1 itt ott 

parasite virulence and ehversitv in etivii'onmcnts in 

which ,,'eat her conditiot,s favoitr one or the other. 
We have fo,incl that recomhittation is associated with 

itte'reased rhversitv in both host and parasite and  

increas,'ci host t-esistattce. ('onvc'rsely. inhreeding and 
asex,t,tl reproduction are ascoc-iati'ci with a reri,tt-t iou 

in host and parasite diversity seemingly advantageous 
For thi' pcttoisiti'. Out- ht,,httgs at'i' cottsicti'ttt with the 

Ri-ti ,i,ceen Hvpothcsis that postttlatc's that sc'xuai 

reproditc't ion confc'rs an advantage to itcists in the arms 

race against parasites. Our work also e'ttiphasizes the 
itttportanci- of hfi'--hlstot'v traits and itercrogi'ni'oits 

c'nvit'otttul,'nts oil the itlter,u- tictt h,'twe,'n hc,sts attd 

their parasites. 

Dcsign-R-genes: citinioric disease resis-

tance proteins reveal new insights into utter-

and intramolecular interactions in the flax-flax 

rust pathosystem 
.1!. f/a iii si/ui,', I'. /1. T/i ni//I. C. El/is. P.V. F/ni/i/s 
C5'II?t) P/ant [ni/i, sti'y, (',,n/tn'i'i,. .1 CT. - I iesti-ii/1,i 

lilt-cit jhli-,itioti il dit','i'tiv itttm-'rc,cting lung';d c'ff,', - tur an,l 

platit ' liscas,' ri'sistatici- protchis has f,o-ihitati'ii t hi-
st,tilvof hiiitli to,' pitvsiccil tlatitrl' of thi'se' iclt,'r;u'ti,iuts 

and thei'v,dittiiittarv fortes that have t'es,tlt,'d in a 

ntoiecitlar acrttts rae- i' hm'twi'en titian' ot-gatttccttls. Discos,' 

rt'sisteitt,'e in this patitiisvstetct is d,'tm'ruatti'd f,v a 

gene- for—gene recognit iott where flax i in m,tnc' ri'i - c'ptors 

intcra,- t with rust c'tfc-,'tor protein, 	lit ,,cic' srtcii 

example. mend,ers of the .',vrL5(i7 effect or prot i'm 
fcttttilv in flax rust interact n'itli nteutthet's of the I_ 

u'eceptot pc-otein Cam/Ic LI Lid attn 1-7j in tIcx,Antino 
acid polvtttorphtstiis ea'cltr lit) the sitrfae'e of rvrL.ti' 

variants and nletn'rmitte their recognition cpc-'citicit ice - 
An mt i-gt'iti'd analysis of the L ge-tic fatuiiv, c'ottihirtitig 

tests for positive s,'lect ion ,tit it hypot it,'t hal structural 
ntoclels, has revealed a nunthc'r of positively selected 

amino acid resiclutes that ntav mediate interactions with 

,-g,-r1-56 variants. Based on these ri's,tlts. chitneric L 
proteins have been ccinstructenl. Evaluation of direct 

cnte'ractions hi'tn-een t he'sc' e'hiut,-rii-  L proteins and 

Ai-rL567 protein variattts in the yeast --2----h,vhnicl assay 

has 	ieient ifierl spe-citte regions nit Inn it leucine-rich 

repeat cli,nicutt of L proteins that mediate ittteractions 
with A,-rL-TitiT variants, and has also revealed evidence 

of ilocttain cii--iohaptatlott within L proteins. 

Human Genetics and G enomics 

Dynamics of Plasma Proteome of Genet-

ically Lept,in-deficient Patients (hiring Leptin 

Rcplaceutucnt Therapy 

C. Pi,r Eu/2n 1  - 	U. 	-i ,nl,-,-,'i'2 , 	ll L 	ff'0,,9 	H.  
J)ui'i,','dc1 , 0, I,',yO/ii,c ------1. l-I'i/A'lns' 	.1. L/,- ooi,'  

jo/c,,, ("u,ti,, ,gi'/,00l of .l[i-i/ii'a/ J/i-.sca,'u'/i,,i,is triciiiii 

ivet.tio,iit/ 	Uii,'eu'.s/tij. 	(',c,,Ta'rri,, 	,-l('T,,-hit.s t,'it/iit, 	2 

Depit,'ttite,i.t of Psijc/u/at r'y ,i,iel Be/ia 'torah Si',,',, ic.,, 
Cu,, ,'ers/tuj of T hum, ill//Icr Sc/eooi of lI,',li c/,i c, A/i-
ici,ti. EL, fJ'-h - AI,t,uit,th,t (",',itr'e for Prot,'o,,t/c.s and 
S,j.ste,n.s Biology, Luei rers ,tij of ul/et n/to ha. IF/mi,, ipeg. 
MB, Ca nado 
The niecitautisnis of lept iii resistance. anti-lipotoxicitv. 

and cross—talk hetwee't, lept in-insulin are iticounpletely 

,tnclerstoocl. To investigate the dynamics of plasma 
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protinIiie of th ri', gt'ni'ticallv tptin-dehcieiit adults, 

we con i pared pratt 'in ahi md nc' levels at foi n stages of 

treatment with reciinihina nt n't bunny! bunion leptin: 

leptin -naive, after I S months and 6 years of treat mint. 

and 	7 weeks alter temperai'v lept in wit hdritwal. We 

used proteonncs analysis with iTRAQ approach, 

and 	employed it two-dimensional 1-I PLC-ESI,/ S IS 

schi -no' for hot tom --up pr iteoniic s anal sis. 	Protein 

identification was done by the X!Tandem search engine. 

Pathway and netwi irk to a! ses were perforniei I using 

proteins identified with E-valoe < 10 3. Heat maps 
and hierarchical clustermg of protein abittidiltices 

acre generated. We ident i fiei I with high sigiiiriciince 
median logE< 2-1.7) and qiiant itated 5.56 proteins 

;li.'/ ext racellular. 6iY% intracellular I - 	Treat nient 
up-regulated piitlinvavs rel,irecl to i'ell idlies-jon. 
vtoske lt'ton reno delling. 	ci '11 c-re Ic. 	coagu i lit ion. 
vcolyis and gI ui:oneogenesis. 	When oft lept in. 

lip-regulation of inflammation, lipoprotein and lipid 
nietabi disni pat liwics was observed unIv for the oiilest 

and nOat ohese pat lent, In the insulin resistance net-

work, adilmacctin and sex hornione binding globulin 

were iiverahuni laut for all patients in all treat nient 
stages. in conclusion. lcptm treat nient/witbdranval is 

aosocia ti'i I with the tip-regulation of specific pat hw'avs. 

Those results iii' i'linicallv relevant. and sbiild he 
taken into lci -iiiint when treating patients with leptin. 

The Gentrepid candidate gene prediction 
sys to mum 

.1. V. C/i2), S. I],ii/oiic1 . H. Ot2) D. EiitA:ni' , 11. .-I. 
h 'ott i-  i's' - 
Sir-act a ia! and Co rap ii lii t / o oaf Bi 0/09!] D,i' is/on. 

2 Sr. 	Bernice Rcsea-i'efi Program in Inherited 
I-/cart Diseases. 	l-i.ctor C/i any (au//ac Research 
[nsf/to ti. 	Da rip ny/i arst, 	VS I-I'. .1 astral/a, 	School 
of Mi/aol 5,/spices. ('n/i'ers/tij of Nis' South 
Waic'u . S pin is ij....5 15'. ,2052 ,,-lis tr'oi/a, 	(Si'ntrepici 

(http://www .org/)  is it web i'c'sourct' nvhichi 
pi'eilli-tsi itod priio'itizc-s einiliu!ati' discase gs'ni's for 

hoitli \li-nileliutii alld conipli-x rIii-i.i-s. It iii's two 

ippr'iuielii's to prioritize (uoliilate ilisi'ase genes. ('om 
nion Pitlia'av Scanning If 'I'S) and ESininion \liiilule 

Profiling ('511-'). ('PS assuuui's snct'ilie phenotypes are 
assoc,,iteil with ilvst'unetiiin in prOtei is ti/itt participate 

in the sante complex or ismtlitvav and applies uetnvork 
data ilerivecl iritin proteu--proteii interaction and 

pttlOvav ilataLiiisi's to idi'ntlfv reluitionslnps between 

gent's. (SIP is li/si-il oil the lii'potlii'sis that clisi'luptioul 

of glues of sionlar function nn'ili lead to time saint' 

pi,eiiitvpi' if101 iili'iitities, likely i',iuiliii,iles iusiuig'i 
domain -liitseil si'ilueuice sinuilu/ritv approach. 	In a 
ln'nclunirk using )'ilencleli;ui ilieutsi's, the two no'tiii,ils 

had a i'ouihiiieti sensitivity of 0.52 and specilii itt' of 

0,97, u'i'ilut-ing the candidate list by 13-fold, 	Ihese 

iliproiti - hies arc' also app! icthli' to candidate gene pre-

diction in other species. Hire I describe the C5'ntrepid 
system anti its web interfn-e. 

Application of the Gentrepid candidate 

gene prediction system to Genome-Wide Asso-

ciation Studies 

S. Baiiiiupi 2 , J. V. L/a', M. 0/_it , B. Coeta2. D. 
Eat//u2) ..i5J  Ba/i/o'. M. 	. fi'oisters2) 
I The 1- i,ctii r C/ia-n.y Cardiac Research Instil tie. 

Dan/ny/i au-st. 2 Schoal of Computer Science and 
Eayioee,r-/nij. UNS 1k. Sydney. .tSchooi  of Sled-/cal 
Sciences. UNS W. Sydney. 2  The Waiter and. Eliza I/all 
In,.s t/tute. fm[elhoisrzie 
CIeit)nuc'-nn'idc' association stiui hi's ( (15\'.\S ) aiiii to 

ii lentEn' the genetic architecture of coniplex diseases 

by testing a large number of S NP mai'ki'rs for disease 
c'orrelatii,n. Elonn'en'i'r identifying the ri'lcvant disease 

3] 'lit' is not St alight forward, 	1-lete we iou! asia I t ltta 

from the \Vt'llconti' Trust ('u-c Control C'onsoi'tiunm 

\VTCCC' ) on seven disease phenotypes'. 	bipoliti' 

(lisordler, coronary artery ci,si'mse. Croluis disease. 

htpc'rti'nsn,n. rhi'urnttoid arthritis, itnd ti-pc I alid 
Ii diabetes. We used the Gi'iutrepid euiilidati'gi'ue 

prechctini system to select likely gi'iii' eanduiliti's 

associated with S NPs of less stringi 'lit stat let ii:al 

tlirisshitkls than applied in the original uiilvsis. using 

niultiple SNP/g 'ni' nuipping assumptoiis. Slapping 

tssuinptitiuis resultt:iI in seio'cii spices ringing hunt 2 
to 4-131 gi'nes. IJniIi'r the counnion ni'iu'i'st neighbour 

SNP 	niapping. only 762) of c- hsitracti 'ri/i 'ii gd-nt's are 

associate'il with Affvmeti'ix-'it)tlk SNPs. ( 	coverage 

uii'reasc's P i PET in other ti-sri-il nappi ugs. Fiiiwi'vi'r. 
i'-,u'n in- hen the eutiri' gusnous' is consitk'i'i'iI, only 5715 
of chtrai-ti'u'izecl gi'ui's have (Si-ntrepicl annotations and 
ni' 	this I)i itintiillv p r'-dui-t,iiiii 	a, c/is IiiI.iti's. 	Pi'i'ilii'- 

ti iii- wi-ru uitde using pi' it in i Ii unions. uiii I pat aviv 
iuboriiiitit ut vht kuoa-u iIisiise goes ot niilriple loci. 

(li-ntrispiil tv/s ahle to isxtro't ktt4nvn disease genes 
uiul precli(-t novel i,huiuisihle disease gi'ni's in known 

and novi'l, V'I'C'C'C'--iniplic'iuti'iI loci. cli'nionstrati ig its 

n-itIue for (i\''.\S antivsis. 

Genetic variation in the Dopamirue D4 

receptor protects against the adverse effect of 

childhood adversity on emotional resilience 
I), Dad ,,\'. C'/ui-iini/iT, 	T. 	II'uiii/ar0 ,.\', 'T1n 1  - In'. 

1.

-lii ste 	,S. E0 ,5 ti ii  / 

ia/ia, Cur-i/ui Sc/i aol of AIei/ii al Re.seaus-h. The .4 us- 
ti-ui/an 	't'at/anai ( 5n/i'i-rsitsj. 	('ai,/wr'r'a, 2  ('ent,r far 
i/en/al Heal//i [/csi - iirc/,. 	i/i- 	4 st i-a/nm 	National 

i 'irs/f ij. Can I/inn 
Dopitnnne reeeptou' 0-1 (DOD 1) allehic variant rnodi'r-
itis the impost of i'lnliibooii i'umyirouunmeiut on heitan'ioiur 

,ind other he: Ith im'iiti'tl //lit/'Otues. 	lint its eiTt-i't 	,it 
ennitiol/il i' 'sihic'ni:i' (ES)- ti/ n/p//it/itt / i,'ti'u'minunt of 

ni'ntal Iii-tlthi. is uu/'hi'ir. In this study we testeil tins 

effi'i't of the DOD-I alleic's coulnning I ot 7 i'epc'til in 
i'xttm, III on ES of ii r/'pr/'sentitin'/' popuultti)n saniple 

of 1217 indiviilui,/ls in theii' i-irk' 30s. We olisc'ryi'cl 

no main eli/it but an interactive effect of the DRL)4 
gi'uiotypis and i'hiliiiiood advi'rsitv (CA) oui ES. when 

effects ciuc' to age. gender and education were controlled 

for (3=0,125: P=0.00:3). 	The 7r allcle appears to 

la-u ui - I 	iguujist the ,uiln-i-rst' u'iI'i-u'Is 	if ('.\ smut' Il/i' 
decline in ES associated with inu-reased ,tdversitv was 

not. en-irlu -mit for mdi victuals with the 7r allele, 	The 
umitt'rau'tin't' u'ffi'et of DOD I gu'notypu' miii ('A iii ES 

appears to he mcdlitt cii through behavioural activation 
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uSi-Clili /l3.\5) coiIlJ)on(nts of Graxs proiilitv sue. 

C'Iiifilliood .sti'e55(_ll'5 155111((' ES nild inrreasc the risk of 

noiltil hbcaltli disorders in later life. It appears that 
whiiii stressors are presiiit. 1)1/ 0-1 genotypes (olituinilig 

Hic 71 allele influence the development of personality 

in ii Wily that provil les protection against t hiese adverse 

(llitl( 111115 

Using genetic evidence to evaluate four 

palacoanthropological hypotheses for the timing 

of Neanderthal and Modern Human origins 

S. U IV. Hi' P. E,o/ootf 2 . C. Stiswje'1  
5/iso! of Bio/o,jou/ 	boots L 'n/ossify of S/oei. 

Syinn-. 
2  DOpe rt,r,-,it Hoirnoes 	Nt I irs., SoeidtOs, 

iJ,isr do / //ojronc, 1'us. 	Depntsi,of of Poiaeon.- 
fo/oyij. AntHIll! Iii sfor7j hisses,,,. Lws/ori 
A hetter iin,l,rstaniling of the evoliitionar relationship 

hetween 11101 1cm hi,iiiiiiis and Neiuii fort hals is essent it! 

for an in,priivid resolutIon of the honiinin tree in 

general. 	Pa!aeoanthropologs currently offers four 

distinct ci,roiiologies for till' tiiiiing of population 

divergence. rulging from the lire ii liddle Pleistocene 

to the hat e E,rhv Pleistocene. each based on diffcmci,t 

iiiterpretttioiis of hoininin taxoiioniv. Genetic data 'u, 
present iii ndepeodent cstiiiiate of the evoh,itioillrv 

tiniesctl in%o1N(,(L mikiug it pissiGe to distinguish 

ii this, coiiipetiilg iiaalIs of hioniinin 	\'oIiitio,i 

We biiihVSO(i five elated \eandertliah rnitoch,ondrid 

p-noises, together ivith diose of 54 iiiodcra bunions. 

(ii, I 	iit'rr( 1 a genetic 'lnci,oli iv lisiiig iiiilt pIe ige 
cuiil,r,tions. 	The noans of our (Lite ,stuoat, tare 

collsist(iit with a process of divergence within not  

ancestral population coiiiii,cncing around 410-- liii ira. 

sligg 'sting that a rcapi )rais d of key ehenni its in the 
Pleistocene honnnii fossil record iliac now he required. 

A genome-wide scan reveals candidate 

loci associated with sex-differential natural 

selection in humans 
1. Deny S. Dusted, (;. .1. iiitt/ey 
f/ic jo/ui CurS n 55/mo! of List//cal Research. .-lN U. 
C/a,,he ion 
The chilferential an I ion of natural selection on male and 

female menihersof the sanie species is an i niportant 
evolutionary force in a iii imher of species but it has not 

heeti extensively invest igatecl in liunians. The extent 

to which this pattern of natural selection is shaping 
the human genonil is thus unkioovn. We will present 

evidence of ongoing sex-differential i,at,ir,l selection 

in huniuss, by comparing the 'gelloh pe distrihuti ins 

in males and feniales in ii Dritisl, saniple of 5 

thoiisaiol heiftliv (controlj iniljvi,huuls, with -2 nulhion 

sngle-- uucleotnle polyuorpinsnis distributed across thu, 

hunian gcnonia 	Cundii hate regions uvil h signilicllit 

support for ax -differential selection will he identified 
and evidence presented that thee are associated with 

sex-dihfei,iit iii niarhidit es of 0111' (It 11101C (liS(O5e5. 

They I (iii also he associmltell ti-it Ii sex rlifferences in 

prenatal vid)ilitV iiiiih thus kvith spontaneous abortion, 

and in C lilt hea it Ii 

Can Indirect Tests Detect a Known Re- 

combination Event in Human mtDNA? 

P. 	117iift 1  - iV. Co 1(1(51 
ej2 

Botch 11(003]!) ,i,i,/ B/oiog/ni/ ScIences, The  

of Nell So if/i [['lies, Spin nj. Centre for Reproduu-
t,o,, and Gee o-,no's Ldnu'erssty of OSoo. [)uneu/in......Ii 

Zeaia,o/, 
It is hecoliiil,g inci'easutglv more obvious that eXcep-
talus to till' stritiv cloud evolution of mtDN,\ exist 

across the atihintl kiiigd(on. SliF)starutotl evidence now 

cx 4s to suggest that nntochoiidrial reconihinition is 

nOt iiiilt possible but is actively occurring in several 

species of vertehr:ite I!owever, evidence has betl hini-

ited to hybrid Zones and i,terspecilic crosses. or in 

neticuhlv dvstunctijlial il,tDNA. ['lie consei,s,is for flu-

niul populations is that ,uitochiondrial recololunution is 

not ucbirriig at ii biologiclIv relevant level although 

sri( It 	i,lence does exist for animal n,tDN,C I here, we 

(1,iestio,l the ahihit 	e s ,if th 	(-urrent tools for hctectiig 

m reconihttion or a por),ilition level in huniun nitDNA. 

l,(ilielv the coniplitltionull\ or ientecl hidirect tests of 
ncolnhination. Six wehh-estibhish,ed indirect tests of re-

,oii,hination (r 2  vs. distmuice, D' vs. distu,ee. die Ho-

i,ioplasv test, the Pb 11. NSS - and Max 2 were assessed 

in a huuian nitDN,\ lata set. in whi( It te('onihination 

hed been empiri -alhi cuihrmed The upar hirnits of 

detection of those tests were also estinitted for hnian 

lilt DNA Our results shiny that half of these tests wer 

not ahle to s(iclessflihlv Outlet reeonihinatioii. inchicat-
icg that recoluhiil,ath n between distinct uitD\h, haplo-

types mile occur ii, bbulan popl11tiiis If o this wo,ii'l 

impact not oils oil studies thilt use ,iitDNA to explain 

human diveisitv, bit oil the evol,itioll of the molecule 

itself. 	- - 

Keynote: Tuesday afternoon 

Issues in Forensic Science 

is/ill Ru i/i toil 
E,,,/,iuu,,iu,',ufui/ Sii,,,,, mo) Tieoujss .1/f  
Sc i,ou' ('e,,f re .uch:/o,oI Net Zealand 
Os-er t lie last few sears there have been a 1111 liii or of 

signihicant events in forensic science 	Ihose inch the 

the trimth and a,-quittmih of Semi Hoes fonda Oniaghi 

boi,,llings. followed Ire the s,ispenisioii mind subsequent 

rciiistatenient of I-I cycle work in the PIC. tin ilniost 
aiialogous 5iispeisii ii and reiustateniint of DNA 

reporting in an 'istrahasian lab mind a law virulence 

to the letters to tb 	editor colunni in i,iui,, forensic 

journals. 	I htiii,g been involved in those events it 

parahhel heconos oI)vious with tlic issues arising from 
thu Oh Simpson case in 199-l. It is tiiuiehy for its to 

review the lessons that could have or should have been 

heamnech in that euhier case and fmoni recent events. 
These hessot is nccd to he taken in iinia I by laboratories 

and acadeimnc iiistitutions ahihee. in nioving forensic 

science fou-wir, I 

12 



Emerging Technologies 

The next generation of DNA sequencing—a 

first for the scale insects (Coccoidea) 
P. J. Sf2/s. L. C. ( ooC 
,',c/ioOt of B,o/oijoo/,5,oiri er's. 	77)c Uowers/tij of 
Queensland, St. C aria 
Scale insects are di ifici ii to work with molecularly. 

Only a liw gene regions have been successfull Se-

querieeil for oiriltipli scale insect families, and success is 

veil less at t lie gerirls level. It is t bought that sonic of 
the p roblenis in ansplifviug initocliondriiil DNA in scale 

insects might result from ininsual base Coiiipositlons 

within and aniong taxa. leading to primer niicniatch 

11111 ljthciilt seqriiIieiric teiliplates. 	In the nuclear 

giioiil('. there appear to 1)1' nlllltiple (opTic of sonic 

genes that se iii to he low -(of) iii other iurects. To try 
to overrolile sonic of the problenic cvitli conventional 

sequencing. 'vi have obtainod data using a next-gcii 

secuencing approach for scale insects-a first for this 

group of insects. 'l'he inforuiath n obtained will be 
used for multiple puirpoces, iuc-luidiiig idrntifving gene 

regions for higher level svsteri.atics .aiid developing 

markers suitable for populTiti in--level iiiiilvces. 

Rise of the itiaclunes-siniultanc-ous devel-

oprnent of nimiltiple genetic markers for varied 

eve1 utionary applications using second gener-

ation sequencing a itli notes on nucrosatellite 
motif family proportions in eukaryote g000mes 

.11. 	 -I. Fir/iL T. Be,'foza,2 , .1. Los', 
e/ioo/ of Bio/ogo'al ,C,i,',u,,-.i. F/indies Ciii "c city. 

-I deianle: A asfraiia,i, Centre for Ero/.ui.tron.arij Boloqg 
and B,o,ii 'crc it,/, Sb 00/ of Earth an ii En 'I 1)572111 cii tiii 
i,ere,uee. (.00')' lilt!) of .-ii/.elo,iie: Eioiuitiona,ry Bio/ogy 
f.nut. So ut/i - k .,traltan. Sfi,.se urn. Ai/'/oo/w 	,5tate 

[ie.rhar'i Sin. 5'i 'iiee Reso arce Centre. Departrrreiit for 
Err 'mo nm r mit ,u,i,l Hi' ri timqe. So uith -I al-it rat, a 
The advent of second generation scquencil 0/  gr 'at ly 

i'iilmamii'es the piiti miii ii to (l)'O'loj) multiple n,oh'cuilar 

genetic mnarkem's for nou-niodel organisnis. 	I lere 

we report the large scale utility of this technology 
to (levelof) uncrosatellites, a conimoulv red class 

of genetic markers in ecological studies, in over 60 

muori-uiodel ermkarvote species. We outliie a worklfow 
for tin' siuultancouis development of other markers 

for pliylogeograpliic and phylogenetic studies. 	The 

average size of fragments was 350 base pairs and tin' 

average uuimnb 'r of se(lrieiiu'es obtained per species 

was d,out 120 001). The iin'tliod gave approxiuiatelv 

(.1)1.) < 0 (\ 'ripy' per species. We present a combined 

(mialvsis of niicros,itcllite abundance from eukarvote 
species of plaits. i uvertebrat 's and vertebrates for 

partial iiiipuhlishcd genoun' sequences from these ribs. 
We oko iiilmiile, for tile first liuie, an nlialysis of (lie 

proportions of different niot if families wit Ii genome 

size and G( content. We fonuid that the proportions 

ill I l'cm' it 	l'omuli's 	of 	ni c'ri Slut ('liii)' 	iimi(t i Is 	('xlujhil 

very different patterns w1 1 ii geuome size. For example, 

across combined species there was a significantly 

to got ive relat mush q 	of tninucleotide abundance 

and genon in size, and t ii is negative relat iomisb ip was 

m'&'tli'i'ted in aiialv'a's ic'mthinmu all t?ixoiuomiiil' '_/mormps. 

Low abundance transcripts in whole blood 

using RNAseq: How does globin expression 

influence detection? 

J. ffrnu,icrcori' 	H. 	J. 	FrnrreC 	C. 	Corr' . 	Sf. 
-i c/reuolen' . R. B. H. Williams'. S. Ea.steai' 
Pints tI 0! .'lfedreuoe and 2 .1 fo1c, ri/ar Syste rn.s Biology. 

Depart inert of Ce,nrome Biology jo/un. Curt/ri School 
of .\iedueal Eesea,r.h. . I ,V('. Con, herr,,. Depart rne.ru t of 
Physiology, A us tm/ion Institute of Sport.. Canberra. 
Sc more and foil u.strij Agau rust Blood Doping Reseo reh 

Co O.sO i'ti (102 

Vihiole blood provirles a readily accessible tissue wit is 

the capacity to integrate environnn 'mital factors such 

as inunune. nutrtinnal. physiologic il and psyche-
logical states. Gene expression profiling in blood is 

couiplb iterl by biological factors related to tissue 

ha auogeneity and I is ch aract 'rized h' a Is ighi abundance ice 

of glohin I I-IBB I expression which ran inspart the 
abi litv to detect rare or low abuimo loon' transcripts 

in hivhrinhizat ioms-fsasecl gene expression assas .N ('Xt 
generation sequencing of steai I-state P N_-k derivenl 

Lions blood ifferc the potent al to refine gene expression 
signatures for this tissue. \Vithi RNAscq, a titration 
win perforuied to understand tin' rclatiorislnp lo'tweeu 

those cequrneing deptlis a iii the aliil,t to dc''ct less 

ihomiduit ti'uisrm'ipts as ronipn'oi to uilcroirravs. 

Smiuiemo'ing ionic nmppo I ii ross (lie gem liii' but as 

exjocted, a hngli density of reads mapjueul ti the globin 

cluster on rhnouiosomiie 11 .Apre liniminrv analysis 

has di'muomistruitol adi'qniatu' sequencing depth can he 
,o'hsievi'd to allow detect ion of tan' transcripts that are 
expresu ci at very low levels in blood. RN.-'iseq has t lie 

potential tofh o'm whole tm'uocrniptoOme aiiSivcis kind 

hioniarlo'r discover in whole blood \vitli applications 

in ('liumc,il and it wink' mmniber of other applications. 

(Supported i' the (onunonm'alt Ii Departuii'nt of 
Herlthi and .\ging. Ant i -doping Reseiru'b I 'ingrain) 

Identification and Cliaractci'isation of 

Odorant Receptors Epiplsyas postvittana 

B. S. Bryuiuri 1 ' 2 , U. C','on'/orct 1  , D. L. ( 'hr1sbe2 , 

V. Kro/ueel,: , R. D ..Vr 

The 	Netv Zealand Inst/f ste for P/out and Food 
Re.su,a re/i Lu noted, A irk/au d.Ve ui Zealand. Se/u ool of 
Bioiog-o al Seueiva'e.s, 	('71/ 'er's it if of - I irk/and,, A n-k- 

bun d Ne ii' Zen/an d 
,\ 1) (St of the worlds nia on crop pests It)' oietui uers of 

the Lepiuloptcna. 	IJndenstannlimig 1)10' these insects 

are attn-al-tell to their target crops and i'on-cper fii 
niit i's miiic' ('liable the li 'vel, (pulemit of msr'w p)'st ('limit rol 

strategies 	An do's us starting point for sudi a 

strategy is the isolation and chanictenismition of p1st 

odorant and pisnromnio' receptors (0 fl_s and p Rs) . The 

light brown apple moot Ii ( L BA)' I) 15 a Onijor pest for 

Aunstnalmsias liortirnmltnin'al imidumstnies. Previously thm'ee 
Oil gems's were Gent ilb'd I'm'ami I'S'l's (bough sinuuilam'il 11 

to kmsow'n OHs. In order to imo'relse the represemitation 

of ORs from LB_k)' I. Ingis t hironngliput 454 sequencing 

of mmdc amitennal transcripts was connlucterl, revealing 
21 I new putative 0 Rs. In 1(1(1 it ion. 10 x Solexa whole 
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gI'llI)III 	'il'qlII'li'iIl,u llIi'ntihlil gullolai( legion., f ol till' 

previs)us 29. aia I iia rtsof 2-4 fui'tlier OR genes hringing 

the 	total to-) ' i. 	Of these tliri'e an,  l'andiililtes for 

i'iieorliiig P Ps.Future plans towards a full isseinhlv 
of the Llfd/eI gI'iiOnle and l'Il;irlO'tI'risiuti,ln of its ORs 

(lid P1-Is will also be presented. 

Comparative mapping with high marker 

density reveals high syntcny and colinearity 
among Euea/.ypt.ns genomcs 
(.1. IJii/id 	I 	Ruj i\'IIIiOi' .,J.5. I0l1il1illP 

B. -I. Fl/rio 1 . D. On .tt.apo ilIl;i 1 	
, KTII,III,'. B. ti. 

Potts 1  .........-tfyt) //92.  R. E. L a,Ii II, IicoOrt1 

S 'in out of P/out Sc pr/ui' o,nnd CRC for Fo nos try. 

Liii 'or 'iitij of [iisnioui,irt, Iiotuuirt. Tosiniao,i.te -Il/s ti)itOi 

Dopartun.oi t of Ccii IitlI',5. 	Fl) PP st ('I) ,iii,ii 	il/I'.' cut Ii 1//i 

B/of i-i'ho/ojq fostifiuto (FIBJ). ('ioI'or's/tij If Preforio. 

Prator'iui,,'o Il/h ,lfri'u, 	Fl[BI?. I I'/ (hoc/i 	Ito- 

so niroe.s Oil (I Botoc/uioi.oq-i) - Purquo I:stocu o Polo go-a - 

Pg/-IL 15111 IJIlI. 1JI'Iicii. 	LII l'l'lSII/lldlI ('u/u/Psi i/O 

Bras 11/a-PLC 11V, Bw,s [ha. Bra:i/. 	5 Diu'cr.sitij - n'n'oys 

Too/i nology P/uj Ltd. rarrolu,nniia,.-h CT. -his traha 

'Ito' ('unsplit ion of t he Eu 'ahypt 1.5 gre ii u/i-s refi'ri'iu'u 

gellonlul sequence reinforces the need for a latter 

iiiidi'rstiiiiiliiig of ,gu'iasnii' loinlo!ogv 01 the gulnlis .,Most 

I'oliillIl'ri'/iillv ilnjlirtant euealvp 5 belong to the lurty'st 

sul I'i'nliI/'Iflup/I!JiiIllyrtII.'i. 	(l'oinpariutive ulapplog 

using high-  s h'nsitv linkage reaps revealeil high geuloine 

Ill ll/i(llogs' 	ill/Il/hf 	E. 	jI'IIIIli!.. 	E. 	liii p/I If/ill 	/110th-I 
in 	5('/'tilIll 	LiltiilII,/Iliu fIll' / 	allot 	E. 	iJ1l)/)iliIl.5 	se(tion 

,lI,l'Ii/.l'iiilI'iil). 	lii two intro seCtilill e'onlpiu'isolls. 

99.1 of u'oniii,uii markers (23-I ancl 24.5 respectively 

were s\'lltl'nle-  Illaf pu'ul to eq nvalent linkage (blips / 

and 	>9.5-/ of ss'iitenii' Ili/IrkI 'rs were ui linear (5111110 

rank--order posit/on o'itliin it link/lB group). 	A 

slight is lilT-er I legree lIt 55' ntIS/v (91.6/ of 463 common 

markers) and i'ohneliritv (906(/ ) was ohserved in au 

liter—section i'olnpiurisilll between F. glob,uiuu.s and 

1111 E. !JTl111.1 L15  E. 	hill/I/I 1] I/o ('iJnI,elisUs linkage n/ill). 

Nevertheless. niarker .svntenv and I-iilinearit.v betwe,'mi 

species were ru'mnarkalilv gooil . indi'iurimig high genomllu' 

homology and high transferability (if the F. groiii/is 

genonle sequence iltformltieill across ti/I' siihgeinis. 

This transferalulitv will facilitate the identiti - ation of 

genesnlnrlernvillg phemiotpi- traits inn ('s-i iliitionarv 

stniil ies in EIo 'o/ijp t Is. 

Genetic diversity and the mobile genome 

50. [C (h/hugs 

Di- plII'tlni'ult of BI0/,Iqi,'o/,S',' ii:n,c,',s. .iJai'i/Iiuu'In' Uii,ii'i:r-

sitij, .'uIJdlIh'/f,V511 

GemlI-rletlllg L)NiI. sei'l/lelll'i' (liltil is now Silnlile. 

l'3ai'ti'riil gellom/lu'5 call he seqimi'ni-i'd iivl'rmllgllt. 1111(1 

r(,ulthlle gi'lluune sl'queneilig of i-nlklrv(itl's will soon 

he 	possihie. 	G('mlonie seljlleni'iiig of all iidivii liiil 

eiikervotic organism recovers ru'prl'sent/ut ives of lliot, 

if not all, the genes in t hit spe'eles. I-lou'ever. gu 'nomne 

sequ menc-imig of it single Bla-tu'r/al strain reu'overs only it 

portion of the gene-Is in I hat species. because cliffe'rent 

uitl'ains can differ by Up to 207 in their gene content. 

The 	cl,IllCtili/,lIt ion of such i ill i'a—spu-u-ihu' \',il'iltil/ii 

is central to assenihling the ''species genonie , the 

individual elements of wlnu'h lu not ru'side in any one 
cell, hut are dispersed anlonyst u'lounsl lilhelgu-s 0/thu/n 

speu'ies. C'nsu'u'iuently. genial/i' si'qhll'lleitlg of multiple 

ruins is hut, all u'lhu'ii-uit ("IV to u'xjuluui'e 

Baetu'rial gu-mlonles. since thu niajority of genes will 

airu au Iv have' been i'haractu' ri zed. 	As nil n-i' genolnes 

are sl'qUellceI I. the diseovu'rv e'urvu' for new genes ancl 

hypothetical proteins flaltells out 	In contrast, if we 

eolleu'nt.rate on recovering and e'hlerluctulrizing latu'r:ellv 

transferred genetic l'le'na-llts, the rate' of discovu-rv of 

new genes remains above 90'2i - I will illuistratu' the 

extu'tit. of ''speeiu's genone i liversity anil nlethl Ids for 

sill' tivu:lv ree'ovu'nng mobil,' DN,\s iisimlg illtl'grohls anul 

till sr gene cassette arrays as i'xiinplc's. 

Teaching with C. elegans 

Class practical: using RNA interference 

to disrupt gene function in C. elegans vulval 

development 

.1. Jsuiiij /i ti, .1,1 - Fl/tO1 , L ,,\fcEii'oO, C. 	lUarIf, 

C. Bc/i-ui 

/'/,',su'un'ch 5', 'Pool of Biology, 7/ia A ii,stl'ai/l1n1, !outio uuo,l 

(III i',lI'(itIJ, 	2 c,-poo/ of BI'oiouj,i'ol 5,'Icnn,:rs./iou,,ls/I 

This practiesel was ulu'signeul to introdun'e .lrrl--vuar 

Il101I'i liar gi'nu'tiu-s st/lill-lits to C. ('/i'i]il,'l.S i is a riiialu'l. 

to iiiti'luIlulci' tiuu'in to till' E( T sig/lhillillg ptlio'uy illid 

irs nih' in vnils-il rIu-vu'luipulu'llt, to teach Stilulu'Ilts 11,1W 
to 	pI-l'lonili uid imlt('rprr-t P NA illtu'rferemlu'u' (RN.\i) 
i-xpi-rilni-nts in C. elegans umul to further thll-ir ullilu'r- 

StillI( iii 	t II N Ai, 	The still lents I ise the "feeding" 

nIethiulil of iuitm'odnieiuig (IsBN_b into thu nemnutodu's. till'-

gett imig the following gone's: i/il, - / FL'S transcription 

factor esse'mit liii for vullval uhu'velopmiiu'nt) - Lie -'3 (ECIF 

fiunulv gro\vthl fuct,,m' u'ssu'lltill for initiation of vnds'al 

devu'llipnn'lit /. u ni 22 (positive ,'oiitrol for RNA1), 

11111 III .-\ralni(lopsis geni', 	it/ill' Ill'gativI' eontruil for 

R N ,\i), l'luu' phu'notvpes scored arc vulvaless  

multivuls'iu (i/n.-]) - twitc- hlihlg/pleralvsis (tiuic-24 ) and 

wihi I tvpu- / A t1h / - 	We um,_u-uh an LI \lAi-hivpurse'itsitive 

st,rd 11 of C. il/efliluis, cit 11cr rrf--:i or cii - I/i/n.- / '56, to 

enhll-uncc' the RN,-\i phenotypes - In svee'k L the st unients 

pm'u'pi-lrc' ivormils fruihll a svmic- iireunisu'cl svuirmul pOIlIlliutioll 

amiil transfi'r themmi to pt-i' seee'h'ui RN_-li Plates: in week 

2 tiny 01,51-rye and anaksc thsc- phII'lIotYIil's. 

Caenorhabditis in the teaching lab 

11'. Cr'IIIIf. IC. (h-I/lIt 

(h- op/il's Dopul.u'f uin'et. Lii Ti-ok: ('n/i-i-no/u, iililIlloo,',I 

(-'uupn,ou'/uuuhul/ti, u'ii'lquul.s has risu'ml to Ill' uuui,' of the 

pni'mil'l' lmlludl'l organismlls dime ill lurgc' part 11 the easu' 

witli \vhlieh gu-lll'tic illlillVsis using e'ithlu'r fllrwllrch or 
reverse' genetic apprilae:hlu-s can he carril'il out, Iiuut then' 

appl'ar to be m'u'iiltivel 	few publicly ll','/Iillublll puOtcI('Ol5 

for Ilsi ug C. i-/i-ga n,,s for teau'h Ii hg purposes. We I/levI' 

clevelopl'I'l and ilehvereol -1 exeru-ises suitable for 2nd and 

Pci Year genetic's or ntolec'imlar biology unde-rgradniute 

c- lasses - These illustrate the use of R NA interference, 

ti/cl positioni I ig of genus in signal transrhmu't jolt path- 
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ways by tests of epistissis. basic complementation and 
linkage analysis (using either molecular or piienotvpic 
markers) and also some basic concepts in p pulation 
generics such as genetic tlrift The exercises require 2 to 
1 weeks to run. are reliitivelv inexpensive ( particularly 
for the non-moleei ilar exercises) and have been sealed 
up to he carried oi it in classes of up to 200 students. 
The equipment riqilirenients are modest access to 
stereoiincroscop s wit Ii transnntted light is the most 
likely te(lnncal harrier) seem robust enough to work' 
even wit Ii students who had not seen a neniatode 
ueviouslv. and have enerallv l,een well receiverl by 

thc students. 

Systematics and phylogeography 

Life History Determines Biogcographical 
Patterns Of Soil Microbial Communities Over 
Multiple Spatial Scales 
A. Bissrtf A. Pie Hits/son, C. Baker, S. II u/i/in. P. 

H. Tb ni/I 

C'S/RD /'/ant Inilustrij. Canberra ACT 
The extent to winch the ilistribiitioii of soil bacteria is 
controlled by local environment versus spatial factors 
sq. ulisuersal. coluicsltioii inutatioti. evolutiuinar 

events is poorly understood and widely iltl,aterl. 
bm nu ier t iun li ng  of hiuugeogriipinc controls in niicrohial 
coiiiniuiiiitles is liiIiiil) el's by enormous inviruununtal 
varialiilits 	elicount ni I 	across spatial 	scales 	iiiil 
the hro,iiI iliyersitv of iiiicrohiil life histories. We 
coristriuneil enviroinnetital factors to investigate the 
speciii&- in/li lcncc of 	ace on hact erial conuni nil tics in 
soils over distancrs from in to 102 kin. \Ve iunalvsed 
whole hu terial conilnunits structure with Terminal 
Restrict ion Lengt Ii Polymorpinsin ( ['RFLP  ) structure 
of bacterial groups with different life histories using 
P}ivloC'h ii)  m1cruarrtvs and 0 inctional diversity with 
Biolog substrate uctilis,ution plates. We foucal strong 
evidence for a spatiul component to bacterial corn-
munitv structure that varies wit Ii scale and organism 
life lcisforv. 	C'oi_u,iupluc cl/stance liucul llo itIfIliclicc 
over cocnniunitv structure for orgilnisrns exlnbiting 
survival -stages. but the converse was true for less 
hardy organisins. 	( 'oi cc inunitv 0 notion was shown 
to be highly correlated to (-oiccncunitv structure, but 
not, to aliiotic fActors. suggesting nolc-stocic,lstic 
uIeternciiciunts of (-olnlnlinity structure are inipcirtant. 
Our results support the view that bacterial cons-
aunities are constrained by both edaphic factors 

and geographic clistanci', alicl 	that the rc luit i ye 
uncportlnce these constraints depends critleiclIs on 
taxonoinic resolution used to evaluate spictio- tecllcoral 
patterns of diversit.%% as 	its Ii fe-history the hives- 
tigated grciucps. nun-li as is the case for niacro--organisnis 

Molecular markers for plants biodiversity 
allocation and species evolutionary history 
C. K. C;oriza/e,-Oroc'o. I. 1111//is r, 	T. Bra in, N. 

1',rie-rr 

Centre for Plant Biodcc'ersity Research. CSIRO. B/ad 

1,Io an/a/n. Can/a' na 
lnicsrstancling the origin 0! .'euatiali,uui tl,ia a 

continuing scientific challenge. To build on this In-
rlerstanding. an  attempt to lentifv geographic regions 
with significant genetic and species diversity was con-
di ccte I. Va investigated the rise of mob ci clar markers 
for exploring the spatial distruhution of hiodiversitv 
and t heir evoluricuuarv history in Australia. We used 
species of the genus Glycine ( Legiunnnosae ) to illustrate 
the case. The phylogenetic cnaivsis of ctidernic areas 
employed the newly developed Phylogentic Encleniusm 
(P E) nieasure, h ised on niuleci miar p by logenv of histone 
I LlD sequences. and geographic reci (rilsof species 
uuccmirrence jic .'tustralia. This technique c-i,uld prnve 
useful in icient if\'ing hiodivcrsitv hotspotsicnd aid the 
ii u'vcslopncentof n:i nagenuc'nt and i'onservIt inn plans. 

Phylogeography of two related Gond-
wanan Ortliocladiine chironomids (Diptera) 
from New Zealand and 'atagonia 
M. X. Kroarh' .1,11. Baisi'r1  . P. B. hat/icr' . P. S. 

('lan.s ton2  
C/au/p/inc of Bioijeoa-u ii'roi's. Qacens'aio/ L'nire.rsuty 

of//u-ho 0/Of/p. Brisbane. 2  Department of Entomoloq ii. 

L'niiisrsity of California. Ba 'ii. USA 

Cicncpiurative phylogeogi'cplu.v traditionali considers 
a 	given geogr:cphuical region to evahichit' t lie relative 
elicit of the regions biisgeogr:cpincal Inst ou'v on cm 
uhstributi'sl taxic. 'f'luis 5th I'. however. iuuinpiires the 

of tli i' ilosely 	 to pOpuulltin 
fr:ignientatiiun on separate continents. 	krosch it 

iii. 	(2009) ru'vi'ilcd several ilivergent geographically 
restricted mitochcondrial lineages among \Vet, Tropics 
puipulations of the Australian closed forest isndi'nsic 
Ee/iuiious/ad,ui.s non-f/n.j winch i'orresponded to historical 
runforest rc'fugiic. 	The ('urrint study Ann to test 
population structure in Pvaonel/a lois jt/uc in N 'iv 
Zeala nO and Furring/n nih p11/ago ii ira in Pat again iii. 
both of whi( It aw known rc'lat ives of Eu/i in oc-iadi ii. 

73 dip fragment of the ('()1 sac uv:is ann ph fled from 
IS 1 indiviihincls of iT. foi'aij f/ui from si'ven sites in the 
northwestern South Island and 62 iiolividucals of P. 
piifuigooira front eight situ's across thu .tm es harrier. 
Phcyliigenetiu uciilsis revealed tour highly (livergent 
Ii cage's of late y  hioceni'-Pli nell,' age in both taxl 
which chd not correspond to geography and likel\' 
represents post -isiilition range expansic am. This stlmc Iv 
is the timst amiudvsis of populmtiuiii gu'nu'tie structico' 
in New Zealiciul and Neotropic:ul chirononcids. and is 
a novel appliactiun of ciimiip:cnhitlye phiylugeogi'iphic 
thcs'u,ry to itm,stignting pcupimliition structure allilmig 
closely related 	inhabit /110  chffererct lanhaauissc's. 

Picylogeography of the rainforest-
restricted fawn-footed Melo nips. Melomys 

ce-rain/pea (Rodentia: Muridae) 
L . 11. Bruja nf .,s'J. Eu//cr, P. B Mafbci n 

Disi-iplicie of Buuugeosc/enccs.s, Qineens/anil I iii errs it-c) of 

Tech no/ogy, Bc--c.sbancs 

'Flic mosaic --t ailed rat Illeioncys c_err? ciipc.s (Rodent in: 
\ Iccriclae) is distributed throughout closed forest along 
lie east coast of Australia from northern New South 
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\\ales  to ('iia'  'f rk in irth Queeuslaiol. This diii-

triblirlon SpOIlS a (1i1(1l1)er of poteutiai 101501 graphical 

harriers to 11051(1 forest restrlute(l taxll illcIlllliIlg the 

Black \lountaill ('orriclor. the Burdekin (lap. and the 
St. Lawrence Clap. Previous aiialvsus lists sugge ted 

that at least 'two plilvphvletie lineages could exist 

wit Ilin Al. ('erivnipes and it was slispi (tell that the 
aforinielltil,ln'd potential biogeographic huriers nlav 

have mlii ieimced ph vlogeographic patterns in this taxon. 

In order to test t 1(5. samples were il t:linei I t hroughoiit 

its entire distribution and plIvh)geuetic miialvsis was 

11111 lettilkell 	IlsiIIg 	hotl( 	ii(iti icllliililriill 	( 16$ ) 	and 
iliill(ili lItton (AP.5) se(jue(lce (lilti(. The analysis 

revealed three divergent lilletiges corresponding to 

iiortlierii, central and southieril Ilades allot also revealed 

polyplivlts with regald to AL 	 and .11. riitsoto/il 

I iiexpeetedlv. however, these lliv'rgeilt lineages did 

not correspond directly ti the ItIreolentiolied poteotid 

harrier to gene flow and I he lnghlv divergent ( -2. 1ff 

I 65) northern 01111 ((((trill lilelges occur in svmpatrv 

in a narrow silt ire as Ill'. suggest ill g a mere corn plex 

evohitionarv history st itluu till archipelago of iloa ii 

forest present along Ai 1st ('liii s north-east coast - 

Molecular phylogenetics of Acacia 

.1 	.11,/Icr1 . P 	h I op/i ij 

(critic fm ['lunt Rioi/i 'rio It'J Ri'tsctiit'/i, ( ,[1t) ['loot 

[odiis ti',j. Bloc!, ,hloiirifion, ('an hrrrii, 2  [iorjii /sotiiiio 

([iii ens \[-I(ioiii'iii 

The genus i -  ui - ui is the iirgest ploit 5OiiIi5 ;it .\iistriliì 

and is a ke't iuuiupolle(lt of iiiliiv 151(5' te(lhsespccmllY 

iii arid regions. 	\\e present oiolciiltr pilylogeuetic 

results from p1(1st id and nuclear DNA regions for over 

200 species. 	These data resolve iiajor lineages of 

.-h-ui,-,a tililt hIve not been previously reported. We will 

present till' pilvlogi'lletie data and pri'selit it foillolltion 

for a new inflirm,(l classification of .-liui'ia, 

An evolutionary history of gummy sharks 

(Miistelits): a peculiar genus 

2' 	B000i u'i,,i,totl' 

Depart iricof of f/iologicii/ 5d WOdCS. ihfocquuirir Un)i'ter'-

ttj. $,jdnr,j 

\ I ustel us ( gilnlmv sliarks ) ire u- illlstill henthie sharks, 

lllulilllut in temperate and tropical localities and 

inlp rtant in fisheries worldwil Ic'. it lust ems species are 

notoriously difficult to did inguish using morphological 
cillro'tl'rs as mans' ulistinguisllillg chlrlcters are inter-

(Ill, l'onmniulll to 11(cltl' tillIl 01(1' specil's and/ or sill iv 

considerable variation witilill species. The difficult Is 

ill i15lll 	nsorphologv to I listiiiguishi species and lilllitl'u I 

i(ttl'l(t 11111 that has lueell pail I to i lu lustelus in develollillg 

u'luillltrWs silggu'st hIlt '-ijil'ui('S cluiliplusition of tile gu'llils 

differ inarkedlv filuni uvlimI is curi-entiv rel'oglnzed 

and warrants lllvestigItoil usiii5 1 molecular IpprullI - il. 

Furthermore, the gl'imils provi II'S it unique oppllrtiloitv 

for insight into the evolution of reprorlilctillu as it 

encompasses SpelSl'S wit Ii two distinct reproductive 

strategies, placental and aplacental viviparity. In this 

st iidy we use genetic iiarkers to explore the wo lot ion 

of itlustelus, We I'ol(lhille our molecular phiylllgellx with 

physical, ecological and lie liavioural dat a to I elucidate  

the cvollltillu try ilistilrV of itliistelus in Oceania. 
Finally, we l'Xplo(c Hoc cyoluiti,uiiirv reliltilumlslups 

hetOlitli pl,ll('OtIl (1(11 lplil'elital itlusti'lus uid discuss 

what these ru'lati Ilislillis  llilplv illuoilt the l'vlulutilln of 

reprol llll'tivl'  

Posters 

Development of a database of Rubisco 

sequences 

A. 	K. ,ijiv iii), B, J\'an (uu(ppa(u(, 1 B. B 155/i/if 

(Prop utaf iO nul/ Pro fcomuc.s (Po uip, John ('iirtin Si -Iiooi 

of ,ifiiuui'ai Ru'.soi-rIi ,.iVt'. ('Ilob,'rr'a,-tC'T .1ucsfi'ul/ua 

'Fill' 	lang' 	suhinilt 	if 	U-i iilll , Isl'-- 1,a-- hisliillusphlte 

cllrhilixvl(se/oxvgei/rsl'(fl (Ihislll) is ilrgillhly the mllst 

sI'qill'lll'edi gene ivitli 2'i0.000 sequences iIviUhiIlllll ill 

NFL/I frdlill all three fu,ruisof life, euk-ii'votes (plults 

and algal'), archaeI and prilklryotes (autoti'opiiic 

bacteria) . 	Although fhiihiscci 15 tile key enzyIlll' ill 

photosynthesis that ititilvzcs the fixation of ( '1)2 

(Si) ('ncrgv-rlcll IllI(ll'cilll's tliiit iuidcrpin all life, it is 

iiu-ftjcil'I(t (loll tho'i,' is ilitlOul' liii ('lIst lii ioipoivmg 

it to dievelol)  bItter (tops c'ti- 	Ruhisco from uli',ersl' 

51)/ltd's sh1usv rhistililt iltilvtic properties. and siO('rill 

,lliIlVi('s have shIliWli tlii' deqiii'ilcu' IS 'l1011't i'volutiiliIry 

selective pressur(' llour'ever. lielinition of the sequence 

ttits that ionfi-r sIl j wtior catilvtic otivltu ,Ios,'rved 

in sono' oatilrIliv occurring Ri(hisi-os his Sit hil'l'n 

tchiieved, 'Fill' (vlilih)ihitv oft largi' Iollllhul'ru,f Ibilasco 

c'quem-c's as w,'ll is x -ray cr5 Still strilct ilres. provides 

the oppl Itt iIIlitV to (((ill) catalytic propl'rt es to seqi lenc'e 
and St rilctilrl'. We have created a ('iltiltl'll database 

of Ri Ihisci I 51'qi 1(01(1's (both nueleot UI' and protein) 

that cnabll's iis to pi'rforni a range I If still lies, such 

as 	ph','lOgelSet i(' and Cotnptr(t ive 51'rii once tlllalysis 

and sl'c)ill'll('lr-strilctilre-fill(etioll relationships, to 

identify p055011115 (-( Inferring uhstio-tivi' 12 ilhisI'Il kinetic 

lull to niec'iphl'i-  their Illtul'd ylll'iltilIn, The 

t( (tiu(nd uIltllb(li5l' uses alitollian,ol p',-tiion sc'rlpts to 

dll\vlll, ilId Rubisc-o 51'tp'l,('e data froni public databases, 

Colonization of Lake Eacham by the 

Rai nbowhsh Mela-noioe.nia splendida 

Y.A.  AAso?j, H. farm/u, bIT R. Gu//hugs, L. Ella and 

C. Brain 

Du'puiu'tou'nt of Bloiogiu'a/ Su,r'n1i',,, b/niu'tqusrtue f'no'cr" 

sit,; 	V.5 1 U' f/OP. ,-h its tr'ui/uui 

I,ilo' ElI-hun is all isl,hltl'd i - alter lake in a worlll 

ill'l'itigI' nitiol(ll 1111-Ic ill Illurtllellst Qircellsluld. 	It 

''Is lOullol to the ((Ill',' klll,',dli pllpullIti011 of the l,uI-le 

l'laclioii 	l/iimihoivhish .2!, Iuunuuutuir'iuua 	u'uic/uuoiiu'iu,susi, 

ijl'clll-ul(l extinct ill till' utild in the fete 19805 flIlIlIwilig 

the tl'ansloc'iltilIri of several predators into the hIke. 

Rl'pl'atedl attelllpt5 at reil(tI'odlilc'tiOil using captive 

bred stocks f;lill'il dl'aIlllticlillv, Further pllpilhitilulls of 

M. 	elad/iainen,s u.s have now been hsr'oyetuill I'lselvilere, 

hi it the crater lake re'nlinedi fl-ce of tainhowhshi until 

the late lOOPs when rainhowflsli reappeared. During 
it 61111 solve'1' in hiti' 200t9, a silmgll' ill,liviliiinl was 

recovereci frI rri the lake. Photos of the fish and a somali 
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tin clip were taken Iii'hre I lie hsli WaS '('leaSed and 
this tissue subsequent lv lised for inolec ular analysis. 
A portion of the mitochondreji D-- loop was seq ienced 
and 	compared to scqlwnces generate( I Trout other 
rainhowfish in the surrounding area and to those 
in DNA databases, This comparison identified the 
uikn ave fish as Al. spie adido. which Is C000 ion in 

the surrounding area, '['lie niitochondriiil hiiplotype of 
this itidivo lital was central to the haplotvpe network 
of the species. Whether the lake has been restocked 
by human intervention or by some unidentified natural 
means, remains mknoo'u. 

Physical and Functional Interactions 
between 	Pathogen—md riced 	Arabidops is 
WRKY18, WRKY40. and WRKY60 Transcrip-
tion Factors 
C', ('lire1 2 ...u 	, and Z. (7en2 ' 

('SIR 0. En toraolog . Ca ii Is era. 4601. 2  Deport roe of 

of 	A I o1roh,oioyy , illoiis' i/ar Bioioqij, cod Bioch,ria- 
isfr',', Unii'e,r.sitij of Idaho, !ifoseow, Idaho US-I 

Dr'portu e of of Ba tail!) and Plan,f Path,iogy. P i rdae 

U- 'r'sif!i Indiana, US-I. 
VRK'c' proteins are a group of plant specific tran-

script in fo'tors involved in plant stress response 
and plant development. EIei'e we r('port physical and 
hinctouio interaction., heto'i en strueturallv ri'lat,'(l and 
pat liogen ---iioluce I \VP KYIS. 'VR KY 40. and \VR KYOI) 

rranei'i'ption factors in .-1i'iif'Joay 	thilOnia, 	The 
three \\'f-IKY' proteins ti'iiii'd both lionioconiplexes 
and lic'terocotnplexes and DN.\. binding 'ti'ities 
were significantly shill ed depending on which \VRlfS' 
proteins were present in these cniiiplexes, 	Single 
I ['PA' Y mutants exhi I Oted no or small alterations in 
response to the loniihiotrophiic bacterial pithogei 
and 	the to ('rot rophie fungi ii patIo gen , 	[Ii (a'evcr. 
rrkij / s'/wr/rij, 0 and 	('Ff1] / 5/  ' u'rfojO'O double nintalits 

and 	the u"rI nj) S/u rI ;4 0/ark iGO triple mi itant were 
suhst;oitiiillv more resistant to bacterial pi(tlig('i( but 
man' susceptible to fuugal patlo_gen thall Wild tpe 
plu(ts. Thus, the threeVT14 K"i proteins have pirtially 
reduudoit roles in plant responses to the two (histinet 
types of iatliogeus, with \VI KY IS playing 0 more 
inopoi'tiut role than ida' it/icr too. 	Ihesc results 
indicate that the three VR K't proteins interact both 
physically and fitiitioiiallv in it i'ouiplex pattern of 
overlapping, antagonistic, and disti ict rolcs in plant 
r('sPlns('s to (lifh'r'lit ti- jO's of 11liclobial pathiogene, 

A quantitative gen Aic analysis of ecological 
limits to species distribution in Eurerna butter-
flies 

LI, .1. A'' , J. Doiiaid' , C,S )rd° 

Depoi'tiiieof of Bo/oqieol 5e,inces . IlIoequarc Un]-

'e cs/f g,  Sijdncu, 2 Depa,i't men f of Biologn'ol Seorocr.s, 

ITo nash L'n eel's ity "If"Ibotiroc.  

Species often do not, ('xteti(l as lu as geogriphia'al 
harriers allow. There is a p (sitive correlation I n'tweeti 
latitude and species latitudinal range which has hci'n 
termed Riqioports rule, 	'Altei'e this phenoimiertoii 
((('(iiI's cliuiitic conditions mal' he the limiting factors, 
The ('limatic variability hypothesis ('((((tends that 

species at higher latitudes need greater ability to 
cope with it svidd'r range of climatic cutout ions, 	If 
this is true then sonic species may he lirnitid in their 
capacity to adqt to ecological conditions b eli mid their 
range. Tropical species, in particular. Ire t liought to 
he less toleru it of (nhirnat ic changes than temperate 
species. which may he due to specalisat ion to a 
constant enviromonent,, and which would he (nu'iclent, in 
low genetic variation for ecological stress traits. To 

test this we ainied to compare t lie cold tol( 'rinc'e and 
desiccation resistance of several species of butterflies 
of the genus Ear'eiioi front Cairns. Ni,rth Queensland. 
We conipare( I phenotvpic s'ali i( '5 To'r( (ss a range of 
species. and then used it quant itit ive genetic anal sis 
To eumpare genetic varIanceS for cold tolerance between 

broadly distributed 	P. heeahe ) and I-I resti'ictecl 
tn g ieal species ( P. Ia (ta 	I lenc' we present prelinuin(ry 
data Oil (Hii' eoiitnasts and imitc'rpret them in relation to 
lay predictions of the chiiiiite variability hypothesis. 

Population genetics of the coppertail skink. 
Ct,enottus tae-niolatuis, in the Sydney sandstone 
environment 
S. JT',onson .5', Sooth, A. Stoic 
,Liii'partniciif of Biolo,jic,ai 5eu ncr's, it lay lain' C-nicer-

'ifij, S'rjlrlel) 

Fxfoliit('(I saiidstoiie rock is utilized its a Wriest site 
by a rich diversity of fauna on ridge tops suni'oumixling 
Sydney. Illegal 'olli'i'tjoii of slulllst,,ne rock has 11(1 to 
reduced niimlnrs of somc ojo'cies ,onl the risc' of artmfi-
i/il rock has been trend, 'Fhe sue c'css Of this sort of 
habitat i-erneiliation is md I tencual by levels of c1isp'rsal 
fr mn lint listurl ied areas. 	Ve ass 'ssed dispersal of t lie 
rock-dwelling i'oppi'rtul skink ('firnatii,s firniaiatu.$). 

Slitochomidriiil and nnci'ositellite data was genenitedl 
and levels of gc'ne flow ivil bin and among ridge-tops in 
K ri-ring --gal Chase National Park au re exa mined to 
establish whet haT intervening go ilhies nt as dispersal 
barriers. Rc'si ilts in fi('r-(te widespreicl dispersal betwd'en 
populations despite appoint barriers. 	Contrasting 
levels of nuclear and mitochondnial cliHerentiiition 
air long smtp lb ig localities is suig-gesti ye of mit (Ic—biased 
cI ispersil , 	m-I0a'e\'cr, levels of ( Iispersil for ('5(11 sex 
appear sul[h'ient to allosv nat ural recrnit ment into ridge 
tops where rra'kv retneat,s have been re- ('stal(lished. 

Protection of marsupial pouch young: from 
geuomics to functionality 
V. E,/ii'ar',/O .1, E. DaA'iri. , L. L10a0 2 , E.  

Ri.' a/i f 11(1),. Ei 'a/OF/If and LIeu ('t/es, Re,seni','li Se/i aol 

of 	Bioliujy.  ..-h.VU, ('an h era. 2C  'SIR 0 En to inoliig j, 
C'S'IR0. (anfsnrra, 	0//i-c of the tier f-'lioro'rIIar', 

.V L -. C 'an he ,'i'a 
Slosupiil young tire unable to elicit a functional 
mimuind' i'c'spomise until about one tI ,ir I of their way 
thirouigh ponch life, vet they are born into a lion-
sterile c'mivironnient containing i( range of pd(telitiully 
put hogetuc ho'terit. 	Over t he last 20ears, the 
niechamnsimis emitploved by nuarsuipials to protect their 
Soling have receiye( I sot itt' attention. 	Of pai't-ici Oar 
interest have been ininnimie compounds transferred 
to the voting in colostrrtmn 1111(1 nnlk, and those of 
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the innate ii twine svsti'iii. 	The s,quenchig of the 
tannnar tvallahv genoine has eniihli'ti it another of 

iiiiirsiipiai imniune genes to be identilied: howevei', 

further research is reqiii'ed to th'terniitie which of these 

plays it role iii the protection of pout-h voting. We have 

started to identity additional innate innnune genes such 
its ntiir'ms and ivaoz nies anti Will exaunne the level of 
'xpressioii of t Inst 5,1-ties ii tainiatr ivallai,v vainly. 

Future iwrk sv'il iieti-rtnine the hiological iictjvttv of 

these gene pi'oduets iii htn-tt'riai strains whii'ii ire 
issocittcd wit Ii the tlt-velopiiig voting, 

Characterisation of endogenoits retro-

viruses in the Australian saltwater crocodile 

(Crocodyiu,s porost-us) 

S. .4t!,ittotd , -i. 	', ("hottj' , S. ls/e'ts j-, L. \Jeit,i!c 

tutu 	1. Co ityit itt 

Putt ti/ti) of ['uftit'iiitit!J Sr/itt 'e, Utot:erstftj of St/ttey. 

Pa to S itt P tj L hi. Pa/nit' t'sfort, N T. 	Off Beu'ttiitih, 

ett't nary Luihot-tifo i-/es, 	Depor'fntt'ttf of f?e.eo trot's. 

Datti'tri 

Etniogenous retroviruses (ERVs) art' inhi'riterh copies 

or 	-nunants of ext tyenotis retruivirtisu's therived front 
past infections of gernu cells with siufiseqllent inte-

griitit in into the host geniunie, winch an' p1155th on 
to suhii.i-(1uit'itt yt'iit-r;ttituns. E[!\'s ire tltiughut to he 

iiiiiqtntolis in the gt'iioiuit-s iii' most, if not all. verti'hratt' 

spit-it's. 	hfituttvietlge of endogeiiotis retrovir tist's in 
C'roctidvli,iiis is liutijtt-d, and thai' diversity within 

saltwater crocoihit's is tnielear. 	Ap ru-v totus studs 

has revt'alei I that tsvo groups of EhB's exist alt hut 

tue Croi-iidvlia. one of I hem 	sjieeiiii- for crocodiles. 

litre wc present preli iii iarv data front studs's into 
the distrihittitin and potential functionality of FE/Vs 

iii saltwater croiuiuhli's of the Nortliu'mn T'uritorv. 

['riunera have itt'eui designed to amplify regions of the 
gritt ip .pt'i-ific ,t itt igen. proteasr'-rcversc t rari.st'riptase. 
anti t'itvt'iopt' genes of the seven major rt'trttviral 

families. 	Cliirtsterisitittn  of these retrovirtust's will 

allow tunctioitlt,l anti iiou fnuuctiona.h u'etro-i'li'unents 
to i' ii idt'ntiti'ih. 	i)i'ti'rnnniny flit' ihvt'uaitv ttntl 

rlistrihi it ion of funr't it tnah ret ro-ehententy is the hi-st 

stage in the iili'ntifieii ion of funi-tioitiuh and ititentiaihv 
tran5nii5slhhi' E1J\s, allowing possi tIe associations to 

he drawn hi'ttveen irtiiodile EIJ\'s ii,uuitl the ineident't' of 

disease. 

Characterisation of MHC Class I genes in 
wild suids and peccaries 

.4 - V. ('It out)1  , P. P- Rttfftttuutfrat1  .5. Lit tide it . C. 

Bitittilo - C. Rogi'/ - (fat/lot-il .J. Ctntgot'tt' 

Fits - it/f tj of ['rfet'iitturtj St teitre, Unn-e.i'.s ittj of Sijtitttitj, 

,1u,a ti-ti/ia, 	['ettt'otortj 	flea/f/i. 	Reseat-i-/i 	Pf,tj 	Ltd. 

.-i i'tutiiiahi, 1V5 Ii-'. .itt,,str'a/tit, Dt'ptir'ftu tneit to do Et'olo-

pitt, [nsf/f ito do LJtoeteitr'tos, [iuiti,'ersidtudi' Estiudtial 

Piuti//,sfa, R/o ('[tutu. Brast/, 	('LIP 1313 do Citiitdftque 

htt/iritdi' t I. //to/oqtt- lit /Ojr ut/i-i', ll,Vli',i. f)tnt,aotc do 

Vift'erf,, Jo it!/ tiut -,Josas. Ft'aitce 

L Inns' wi iii species of Suids (pigs ali( i hogs ) and 
'['ayassuids (pecciiries) are uni-h'r threat from Iniunan 

activities and haintat degradation. 	Consequently, 

it nunther of species ne now listed as eta iingert-t I 

and t-i-itiealhv endangered. With gi-tiwing intcrt-st ill 

wihdiifi' imniinuitgt'nt-tics anti also fanning and hrei'thiuug 

prograunis, it, is impoitmit to esttltIish the levt'h of 

imnitniogeni'tii- (hiyersitv in t'xistmg pipulations. It has 
heen i leniotustrateil that availahle g't'netie resources tan 

he usi'ful for t'ross-spei'ies chttlractt'risatioli of i-riding 
anti nitn-totiing DN.\ scqtieni't's of i'lttselv roth distiuntiv 

reli,ti'th spi'i'ies. 	here We inipietnetit this approach 

Liv using donii'stic pig genetic resources to stuthy the 

t hi ji tr hhistoi-ornpirihihitv Coniplex ( \ IF IC) ('hiss I 
5,1-nt's of i-le-s-eui wilih species of Suiihae frt,nu ,\fi- ict. 

[sot 111(1 Etnopt'. iuintl 'F iv;isstnihae from the Antt-ricas. 

The print's presented hurt- hiavt' [teen rhesigned to 

inuitlifs-  exons 2, 3 oral -b of pori'lne \ll-1C Chass ha 

oil us t'anni 	gent's. [Vi- will hi -si-u'iiit' the nnunht'r of 

variants iihtaineuh fu't,ni tltt'se prinoxs among spt-i-ii's as 

well as thuttse frttnu an idtlitionii pr tti.'i' sit svhidt w1i5 

ti'sterh on vn'ious inihividtiuls fuoni one of the pt'ceai'y 
species. Fintulls-. we will ihisctuss the iniptirtanci' if this 

study to ipprtu10-ht the htt'terohogouis microiirray capturt' 

intl seqtit'ncing of tue [FTC regiitn antong these species. 

Microsatellite DNA markers associated 

with resistance to hymphocyst is and Ed-ion-i'd-

sieiia fau'da disease in olive flounder (Pura/tchtliijs 

olt i,are its) 

bl'--.f ls'tttt, B-If Vttni, V 0 Ct to, III. I'uutoj, I H. 

Ltt', I-I. .\lgu -ttttg atttl If Is'. Iftttt 

[Itoh -/tito/ogtj Rr:st'tttv-/t Dut-ututt , 	.Vutftottti/ Fts!tt to 

J?esttuis-lt atuti Dtt'eiopttit'nt Ittttftift'. Bttsatt. Rtptu/u/ie 

of Ida ti-ti 

['he 	olive 	littunuher 	/ Pat'uu/tt-Iif/iys 	o/tt(u(t-uts) 	is 	in 

ecomtoin i ally i niportant fish its a foturl, and inn [teen 

svidciv cuuitni-t'th in .\,sian (-ouuutrit's such as Koi't'a, 

Japan intl C'hiuti 	We chaise to it ut iv l)i nphtor-vst is 

riisease (L D) and Edti-art]s t c/itt fartitt rIisetse het'tuse 

it has hecoitit' widely spri'ai I in Ft ii'ea moth seritunsly 

ihttnityeil lilt itiriuts. 	We ihi'vt,lo1,eth 227 uiticmostttehhit c 

nuarkers ft-nun the gt-nonie of P. ut/i t'aet'ut.s aild iuseth 

these nuirkt'rs to search for a hot- us assoi-iaterh withi 

resistanu'i' to CD or P. fit rtitt ciisi'1ise in this species. 

The total of 1,11011 inhviihtials from the [2 fnunlv 

ssts u-unhinged with hvuuquhitt-ystis thiscast' vii-tus or F. 

tartltt hi-  imuumnersh in lit all inrloor tank. 	We st'iioted 

ihisi'isi' sitst'i'ptibuit- 	ii = 	100) anti resistant olive 

fittuund€'r in(livirhtuahs (it = 11)0). .-[ssor'ittiouts of niarkem' 

hut-its with ru'sisttuutt-e to Ii) or P. Putt/a rhiseist' were 
tutltivsi_'(i hv ,'t,NO's',-\_. bib nnt'ritsiti'lhti' lttt-i a-out' 

ptisittvi'ly issttt-[ttti-ih with 	 to Li) (P < 1.01) 

auth 16 hitt-1 were iuttsitivt'is nssot-iiti'rh withu ri'sist;iutu-e to 

P. fitt -titt thist'tisc (P 'f 1)1)1). htli-utitht'titioui of 

ntiiuuiui'r of DN.\ uuiirki'u-s iinkt'th to QTL ciintriulliuug thu 

i'csistauuti' to L[) or P. fuji-thu tIisi'use wili contriltute to 

the applii'atittuu of [)N.\ rui1iri-it'u--assistu'iI st'ieu-tion in 

aqnncuihtuirah uu-i'echirug of oust' Ilttumntht'r. 

PlO: Gene expression comparison between 

brain and heart during inflammatory stress 

C. .4. ii /ust rotou,rdu, I. L/eu tutu, tl,I-L. I'Vo ng 

'l'rautsitif/oniui 	4[er/tettti' 	Dcjturftrtt-utf, 	Jolt it 	([it-tutu 

School of ilfedica/ Rese.utrehi, 	Aius ti-ti//ott iVtufuo hal 
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Un, ia tij. Canberra 
\VitIi the aim of coniparllig central and peripheral 

pat Iiwitvs elicited d iring Or inl—ncg1t i ye bacteria 

lipopnlvsaccIi ride (LI'S )--indllce(I imniunological chiil-
lenge. we c iniparecl two nlicroarrav studies that were 

priviol islv performed in the brain and heart of rodents 
treated with the sonic dose and serotvpe of B. cob 
LI'S lOSing/kg). We iced young a(ult mice (wild type 

males C5BL/6) and rats males Sprague-Dawlev(. 

The till lemits \Vr re gi veil intr;iperitoneiil inject iouis of 

either saline or LPS an, I sacrificed later at 6h (mice) 

or Ii and 21h (rats ). l5,tal HN.\ was extracted front 

each arg;iii to generate two purrls (5-6 anitnals / pool) 

of 1 Op j and processI c following .-ffymet mix gi in Iclines. 

All of the genes whose expression was significantly 
alt ei-e,l (P < 0.05) di,pla.ving in FL + -1.5 were 
couisidereci for the present anrlvscs. We found that 

withmim the heart ventricles it t, til of 210 trauisl-rlpts 

acre signitucantiv increased, whereas only 32 transcripts 
were siguhticriiilv increased in t1w l,riili . .\iiieng die 

32 geui,5 ivhii -Ii expression mcrcisecl in the brain at 

Oh only 10 were also significant lv increased within the 
heart. In sumninlar% t hese results snggi st that during 

inflanimuiation there nary be specific spit ial-teniporal 
pat terns of gene expression wit Inn the brain and t lie 

pen pu -to. 

P1.1: Life, death, and diversity in a biofilni 

model of Pseudomoiias aeruginosa infection 
IC. .11, iLi'ij'  . 	J. 	1 l's'. 	S.  

Kjelb'h ry - . .5. Rice . J. Thoimuis 
School of B,otechnol.isiy and Biouooicc,il.ar  Sciences 

and 	Centre for Alan nc Bin- [on,o,ation,. 	UP/h' 117, 
Sduicg. 2 Srhuol of ,llnlicine. UT-IS. Hobart. tmSehool 
of Biological Sc,e aces. Uniecr,sitg of ho tthamptoni, 
LX 
Pseulomnonas acrulginlisa lung infection remains tue 

leading louse of death in cystic fibrosis patients. High 

genctic rhversitv of the ,-olonisi ug population is thought 
to cuuitribuit' to) both jnh'ct,ui success and intihi,,tic 

resistance. The nicchntiisllls iespuuisil,lc for geui,'rating 

this diversity are not will irriderstood. although 
elevated niuitati,iil rates ill cli ii ad P. aetigiuiosi strajuis 

are 	cutisicicre, 1 iunportiilt. 	Further i iumcidatimig the 
procrsscs contributing to diversity is crucial for novel 

treatment rlevelopnieiit - 	Our lab has reproduced 

diversification using bi,,hlni nm,,dels of lung infection. 

When groan us a biolilu,. the clinical P. iwrayinosu 
isolate ISA ,i,i lops gi' 'ater plicuiotspic and genetic 

diversity thiui the lai'ui'atorv strain PA01. 	lOsing 

Luria-Dellauck fluct ia/ion tests, we show tins is 

not lii,' to all ilitiilsiclllv elevated millitatiumi rate 

in lte\. liitiue-.tiiiglv. wi observed an elevated li;itii 

rate in ISA. \l;itliu'n,atical niuiieIing prehicts that in 

pipuilal i,,ns oil Ii it hixal -ize lituitatioui. ,'levatc,l ,leaili 

rates can lead to greater cliversitication. 1 he mi- teased 

cleat h rate of I S.-\ niav t Intel, re ,ontrif,ute to its iiih 
level 

 

if iliv,'rsit,. 1)(,tll in liiohjlui ino,leis and iii the 

constrriuied envirunnient of the lung. Our siniulitiuuis 

of 	bacterial p, pulat iouis wit ii varying death rates 

suippiut this htpothesis. 	Fbi-si' Iiui,hiiigs at(,  iliscusseil 

in light of re,'ent t,extitP. io'rllgimiosi coniplriu.tive 

sviiole--geum,no' sequicuicitig 

Genetic adaptation to drought in Euca-

lyptus camaldulensis (river red gum) along the 

Murray River 
P. L .PIc.Pi'oy' 	S. K. Ddlouii . J. G. Br,iggi . .... 

[lees7 . 11. J. FaIn; 	S. C. Soother-ton1  

	

'S'IRC) Plant [uiiliistry. Canberra. 	.11iiriioj-Darlin,g 
Frr'shu,'uite.r Research Centre. C'SIRO. 1Vorlonya. 
School of Botonij and Znniogij. Reaearsli School 

of Bioioujg. IN U. Canberra. 	Australia has been 

expericuiciiig one of the worst dr' eights on record - 

In old(I to survive. sessilu' urganisuiis must either b' 
resilient to, or adapt to. new invirommumiental c,,uu,litions. 

Euicalvptu is c-amal, luilensis inhabits witercouirses and 

fluouplain ecosystems - ivirieb may mike it sensitive to 

the effects of ,.ltuumghit. Results front it previous study 

indicate that nituiril and I illunimi induce,i drought 

has iniposeci a strong selective pressure on red gumni 

popuilatioiis in \anga Nati,,uial Park. 	Evi,i,'iice of 

selection was a lent ihed in water related can,lidatc 

genes in popuilatiomis imnuicr couitrasted levels of witem' 
stress mY, ugi .inI i Aust i';,lO-wide. In it new st univ. we 

will probe for sigmilt arcs of adaptation aniong Single 

Nuicleotidc' Polvniom'phisnis (SNPs( in envirotimiient,llv 

,-,,ntrast,'cl pupuii,tiins of u- si guiumi ,lomig the- \Iur:',v 

liver. Putatively ,,l;,ptive and neutral SNP5 iie b.ing 
front ,-iiml,I:,iatc genes inv,,lved in ,lr,,,igiit. 

sit and hcrhivolv ti,l'ramm,','. Tb,' fuimi,'tiumm,I cit-is of 

551'-. ,o,ul their '11,-cut- ui luocss will aU, he 

iUvl'ctigatei I. 	\\i' hope 1,, i,i,'ntifv: 	I. 	the ilvninnis 

of gilneta i,impt.,ti,imi to w:rt,er av.nithilitv in red gnill  

ppuilatirri,s'ivcr ,lifi','r,' it liii,,' s,'ill,-s: 	2. 	wii,'ther 

aci..iptii-elv import annt 55 Ps mu prui e fitmi ass under 

increase, I water stress: ion 1.3. wln't h,'r exist lug levels 

of population gr'umr'ti,' cliv,'usitv an. suthi'i,'ut, to of-
f,ir,i tcsiliemi,-c uimid,'r prujd'(t'ii chniate change s,diiatio,s. 

NIHC diversity in ancient Tasmanian 

devils 
[C. .1 TorniC .....1 11sf,uu 7  . K. Beloc2  

Pie lilt!! of 1'eteniuuaru; 5,-ic ore, 	'flue I-'u,.) 'u' rsitg of 
Sujiiuicg. 	. I iistrali 	Ce ntis' for A o,uent DN.-l. The 
ft-nicer-s itij of 1,lut-1,o,le, 5.-I 

The Tasuiitmnan ui,'vil ( Sar( -oph,ilca's lnmrru,sii) is it risk of
,'xtinction ,luc' to the emc'rgencu' of ae,imitagiiuis (hs,'ase 

knott-n its Devil Fo'i;il Tuimmioiur Dis, -nc ( DFTD  ( - The 
emmiergenc' of this ,liseas,' in,-. Fa','n linked to it lack 
of divcrsitv in the \lajr.,r 1Iictocl,ui1),bilitv ('cimpl,'x 

(MIlL) gemo's of the cic'vil. D,-vils hay,' survived several 

p,piilatiuii c-r,isli,'s in the list two u'cntuiries which niav 

hive caused a l,,ss of iilfIC chv,'rsitv. 	Alt,'r imi,tiv,'lv, 

'iIllC' ills eisitv univ hue.,' been lost prior to Eumrop-iiu 

,,,I,iumis,tj,,ui. 	To ,i<'teruijui,' when Tasniaruiin devils 

lost \I FIt ' ' hv,'rsitv we ililit t, , serluence the class I and 
class II \l IlL aIl,'les front Fiismauiian devil saniples 

,-ollect,',i dimming the ititli and 20th ceiitumries ((uiriumg 

wlchi ,i,'s-iI p,,iruIili,,u lIu,-limati,,uis win- oer-uu'm'hng), ils 

ivell as siiiiples fm'oni pnu' Euim'opeimi ,'olonjsation (h,,tim 

lasimiamuami and mmiaimilaui,i .\ustm'alii). Herc' wi presemit 

prelinlimiug data of MIlL class I and class II sequmences 

fm-i,uu cl,'vil samples ,:ollectccl at several t mu' poimits 
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(luring the 20t h cciitury. No ad lit ional N IHC diversity 

has hccll found ill these devils suggesting that loss of 

NIFIC diversity o(,-:irred prior to the 20tlI century. 

Sex Determination Genes in Queensland 

Fruit Fly. Bact,rocera t,r'tjoirt 

J. Alo rroiv l , 	M. 	Rla']il't'1 	Al. 	Froiutoi 	I). 

,i"heormaii. 
Centre for Pleats (1111/ No lri,',ryotrnetlt.  

of 	1l"esferri ,glirl eli. - IC hee/ of Biological 5''reto-'es, 

Uni '('('5 tij of 'lOj(it(e/J, 	'ojiln 1'!I 

Bootieo in 	fi'ojorol. 	is 	,\ isti'al as most (lestri il'tive 

horticultural p1st. Siippt'essiou Ili('thO(hi-s ii('ltl(hiIg 

the 	of ii'rtidi (ted. sterile mdi', iduitis or itidhi- 

viduiols infected by Vialhaelt,iia (intracellular bacteria 

of 	Iio-( a - ti t lii t can eose ('tossing ill( 'onpatihilities). 

ire teclitur1ues that will become ittcreosmglv useful 

with tie' iiitroodoiction of a niale-onlv str;un. 	To 

iltiu;otel', achieve a nlale- only strain of B. trvoni. a 

thorough uolerstanoliig of the genes that form the 
sex (fete .1 ililatiOli Jail tllway is nec('ssarv, the iit may 

has heeii well studied in Dr'osoph i/o orto'loi0000JoSto'r. 01(1 

this lies provided a stu'tmg point fur ellu'acterising 

genes iivolvr'd in sex (leterniinatioli in otllo'r Dipterii. 

Flivever the itutid signal iii liiiule Bietroeei'a is 

('011111111 uu'ato'il 	hv 	t lie 	N-locitte( I 	Ii onnniuit 	mu 1" 

oleterIm(ml('i', NI, whieli is absetit in h)rosopluiii species. 

Hie 1110(11' of uiiteii of M. and its (Iirect targets have 

vt 	to) be cii,oi'oocto'ised in fruit llie 	or in any iii her 

'C lrtei'mimieol lW-ret. I nal Ilsi ng (foiuoutit(tive Pt IN to 

stomolvexpressioti of ill1p0rtuit sex iletettiunatioli gets's 

in ',exed single o'nihrvos, with ouni ivithiour infection by 

\Volhu-mehia. Ties mtumv clarify the tining arict operuitioli 
of NI. as well :is reveal any disruption of ((xpressioli 
of sex dletermninu(tiomi genes liv \Volhin'hia in oaulv 

ilea'o'iop Inc nit. 

Can genetic signatures of coevolittion he 

detected for Eucalyptus and their leaf-spot 

fungal patliogens? 

P. D. 1/ 101(1'. Ii ,,-f Stitntttere'li 

Botanic ('Cmr'detts irtst, A'S H' [lo'rbarl (ni. b'go/mto'tj 

.-\ntuigonisti' interactions caui lead to all l'v011ltiOtiiI('y 
arms- mci'. n'sulting in loeuil--adaptiitiomi uid poti'n-

tiallv clear genetic signitlmres of C0—Spel'lit ion when 

host --sin Its are imifreqt ie'it 	Dispersal evellts nmay 

elieotlrilge loist-sluft5 wit a the potential for diversifica-

tioni into the new niclil', willie ranij)ult (lispersal will 

blur the signal of eo--spo'eiitiOli and liv€'nsilieiitii)IL In 

this st lId',' we explore patterns of (ivel'ihieltmn in a 
well ohescrhi'd host-pot Ilogemi svsteIll: leaf slmt flingtls. 

Nlvo'oospluu'ro'hla. on Eoioolijpti.s (Nlvrtio'eu('). \Ve titilise 

pomliliclv available I)N.\ serJllelices to re-construct 

niolel'tllrlr phvlogetties of the host 00111 pmtllog('mi. '1111' 

host -pithlogen interactions, coilotted from published 

litem'iit Ire, facilitate trait Itlappillg. 	We test if tin' 

fullgll and plant phi logemnes are ('omlgruent. supporting 

a co--evolutionary process. to illl'llligrllclit cliii' to 

inmhaln rices, indicat imig lhivensifml'at loll with host shift 

Li1llge 11(11 gel lgniopllic specific sigllals are explored. 

of the Z-chroniosome of the cotton boll worm. 

Helico-l'e,'Opa a-rrnigera 
S. Soog, I OoAehoft, C'. /ho/ooi 

Do ;ott'titio'tof 

 

of Go'net,o'a, L,o,o:er'sifj of ,fleiho,irtie, 

CN5'lR() En fOI010iWJij, Bioio/i ,NIOOlt)t(iito. C'an/oet'r'il 

An tltiderstamlding of till' gl'lletic basis of insecticide 

resistulmlee ('an inform p1st omiolilgement strategies and 

provide illsiglits into till' Inolerular bIii5 of arIIptive 
evoltlti,00, Advances in sequencing teellmiologies preside 

new ways to identify imlso'etici(le resistlilill' genes amiol 

nIh ow all bit egrat I'd 	'Ill) llie--a'irhe perspo 'mt lye. \mO are 

ml 'rest lot in two new a pproac'hes 	the first involves 

scullllinig tile go'lioottii' for signs of selection in till' 
pomtt)'rmis of niolectllar polymmiol'phisrlm islule the second 

imivols'es genonil' iilo Ii' u(ssociatlo)li still In's, 	However 

hietoro' we can interpret population go'mlolllic (hultu) sits 

('ertulin population pirmnleters 1111(1 to ie tinderst00000i 

for tile orguolisni of inr'rest-wllil'll in our ('is(' is 

tile ('Ottoli i)llliwortli ffou/o.o'oo'o't'pu. o11-11000jenl. So ill a 

prelilnitlary sllrvey WI' have set out to o'haracterize tile 

extent of polvnlcll'pllislli umnd htlkuigl' (hisequihibrihlill of 

1(11 - i oil the nioth Z l -Ilronloslomlll', V'o' have ('holseli this 

o'ilro olnosorni' hl'cunlse hennzvgoositv ill females al lows 

us to avoid t lie confounding infio lenm- 's ruiusecl by the 

ohiploid state 	Vi'.-' hnd hugh levels of polvmorpilisln 

imio-bmding ulboltlduolt itidel vuiriultilon, We also present 

data solggo'stimlg tililt one of ill(' Z --lilik).'d loci disi)luo.s 
puitterils of liollytmiol'pllhsnl imicomisistont ii'itii till' mil'olt"al 

((trio lii ulmilh solggosts reco'tlt poSIt lao' seleo't000mi atm lIg 	oil 

this gemlo'. 

P17: A search for inter-cliromosomal disequi-

librillul in Hapniap 

.1. So'eo/ 

Bio/o)oJ 0000/So' oences. S 1o/,oeoj I 'rneer'sity 11(10/ BEES, 

('nio'o',a,toj of V5!V 
Genes on (liff('rent chromosomnea ,are ,isstriiec to segre-

gate inohep.'miilentiv, umhthllolgil ths u(sstmniptiilml has never 

been tested omi a broad scuilo', [ndepm'mmdellt segregu(tion 
is ('xpel'to'oi to leuoh to imlolepo'noil'mlc.' of population 

freqllencil-'s of genes on dii ferelit c'hromosommles (garnet ic 
etthlild)ribmmml /. Large scab' tests for dhisl-no'pincies from 

st'lm o'lllmihibrlolm are ti. iir Ii ossible using SN l ohuitahasi's 

shell is Huipn)lif). JIll' mIolmIlilor of tests mti,y, hlllwever. he 

ohallmlting. For the ('EU Eolropean lIulptiluil) population, 
for ex:ommmple, a l'lomliplo'te test of all SNP pairs on 

all chroollosonie pairs would ro'qtiino' b?, 1.2 12,-N 17.3-ID 

himlkuigl' diser1llilihirimlmml ( [H) o'alctmliltiomls, 	Ill adhditioml 

to tb' large llblmlii)o't of sm- li cuilculuotilllls. it is not l'il'ilt 

lint inter -cllloinllsomllill effects are mmiost efficient l', 

lletel'tl'dh in this wan Vi'ithin chrlonllosotli's. hit- h levels 

,of LII) are expl'l'ti'ol hoo'tn'cr ii closely ilmikod SNPs, .\mlv 

jmlto'm'--e ill'011illsllttlill 	liepuli'tolm'o'5 	mliii 	l'(ltliii/lmitflhi 	ill'h' 

c'pi'ctech to be io'i'llmilpummiie-d by iillihluit dhepiirt mml's at 

mlcig- hibourillg SNPs on botli o'hlrlimmlllsomnes, 'lb erefllre 

it mliuikes sl'mmse to test for dlellulrtbmres fm- iimn eqolildiriolmu 

of blocks of SNPs rather thami imirlividuid SN!1  puimirs. In 

this presentation I olitline 50)11 a test.No dgmolicolllt 

chc'pam'ttti'es fm'ommi eqtmilibniolmll l'xpl'ctultlolls iiuive ','et 

been dete,'teo I - 

P16: A molecular population genetic survey P18: High Throughput Amplicon Sequencing 
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of Complex Tandem Repeats in AVPR1a 
X. Tori 1  C. Krillrirro2 . (I. [[rift/ui11  5f-L II 	ii l. 

Eaot rrr / 

,Joho Crirtin, School of :(Idlcal Research, .1 ustralion, 

Ivatzormi fJri(r'Pr.iitrJ. (iinhitrra 2  Research, School of 
Btoiorjrj. Australian National Loo'ur'.sitrj. Can burro 

Short tandem repeat polvniorphisms (STR Ps) in 
the proiiioter rr 'pu ill of .\VP Rio gene are associati I 

with brain fuiiet ii ins, The human 5[' RP locus ( R S 

conf;-un., two xamildc iiii,tifs: (CI") and ((IT). Differ-
dices in t heir relative UI inihers may have important 

functional coneeqriences sine one (CT) but not the 

other (CL) is a pru'inc-pvriniidin' trait with potential 
to mdi ice Z-1 is A fiirrna tion hr it these ihiffu'rcnccs cant 
he den 'cti ii hype ii t ping based i,n PCR fragnient size. 

Fhris. for exanipli'. the 331 allele with 33 repeats. niav 

include eight cryptic alleles no migirig from (CT )i) CT (27 

to (CT (13 CT 120. \\e ave dr'vi'Ioped it Imuet lied of 

SIR.P genotvping based rn aiiiplicoii seqrnhieing of] 

the Dcclii' CS FLX pliitfoi ill that is capable of distin-

grushimig the frill range of variation it complex STR P 

hal. Time uietlii iii rises the Parallel 'lagged Si 'priencing 

appro;o'hi. In an mmd application '.ve genotvped RS3 

mimirl three other STRP loci in the rtVPR Ia gene iii 
at) inhviihrials. ri lie had 11(111 prr'viorisl\' typed on the 

basis of PCR frmignient size. Using 1 1 of 1 sr'qrmencinp 
plate. 125.551 ser ) rm'oce rinds wile generated III )tii 05 

irirliviilrimrls. 111.102 (.r)''/ ) of winch niappel to the '1 
tori going in :i\'i'm': rg, ' ,f 1go 	covi'I':rpe. 

Next-generation sequencing for efficient 

microsatellite marker development, as demon-
strated in two Australian freshwater turtles 

E. 	Tar/rd H. [fir rrroror,2  D. ic. rojm D. B/ri, 	Sc/roel 

of 	ml fiiri,r.r' and I'r'op (cal Bioionjrj 	.iCU. in rrrr,,s ti/lu. 

"i'chriol of Ermrtlr 1111(1 Errr'n,rrrrrrrr'nrtrm,l S'cin:rrr'n's ,.JC'(, 

Tori'nrsr'illu' 

\lici'osat'llite mmimrrker nlevelopnrent has tradition- 

rll' 	lreen 	it 	cs) I',', 	lmrh,nirir.nims 	ruimil 	inlien 	inr.'lhcient 

l'O'( and ai'i'iii'dirglv one that Ire, liniitr'rl the 

accessibility of tlresi.' lugh --resolution utarkers firm-

researchers working with non niodel tIuxa iii suiuidi 
l:rhormitrru'i'.'s. 	\\i 	disc-rib' the srmr'r'essfnml mi)pliC1lti Iii 

of 	it new eonl -elhr'ctiv-' technique . rviucli eniplovs 
low-coverage next- generation genonlic seqrmi'mieing to 

randonul saniple the genuine for unicrosatellite loci. 

'['lie II) sIre 45-I . F LX hryi'r c'seqriencuig plat frirni "-;is 
risu,'cl to pm'irdrii'i' >36 niilliiin l.rmnses of DN.\ eeqrience 

rlata (>10()000 reads) for two slrecies of .\ristralian 

freshiwmiter turtles: E/.arrjir, rmihio1nr/ru, and I Eninrjdrirru. 

rrrirr'rlrrirrri /,r/)lrr. representing 	2U of the pen urn' 

if each sjuecies Fur' lv mrv6l:uh1e 1uii itiirnimltir's software 

ii'mrs then used to none sr'(rience rhatmi. idcntit'iig large 

nrimhers (200-3110) of nnu'rosatr'llitu's in each species 

si nto File for arnpl i (cat ion liv PC R . Prcvirri sly, a lack 
of hi-h resolution genetic tools has limited tine-scale 

genetic st idles in Australian freshwater t rirt les. Our 
cxperieince r henionst rates that next-generation seqr.ienc-

ing is a fast, efficient and relatively inexpensive way of 

idenmifviig large nrnnbcrs of loci useful for such studies. 

Tracking the Dispersal of Invasive Gamb'u- 

.5/a ro1h'rooki in Australia Using Genetic Markers 

If. 	Ui.r'irr/i. Y- - -- - ----soij, C. Broni'ri and SI. H. Gii/irr,j,s 

Drrpor'tnrnn'nt of Brolognr'rnl ,Scre.rr cr's .1 Ior'q rnrni,r'o' Crrmr 'er-

sity, Pvh[V,,nostrolia 

Comb-usia holhrooki is the niost widespread freshwater 

fish in the world as a result of its introduction into 
many countries to contri.rl niosrirmito borne diseases. It 

is a serious pest species, oising nlecliie of native fishes 

and frogs. and is strongly iniplicatn:d in the decline 

of freshwater ecosystems wherever it is intri,drice(l. 

To r imiclerstand the ongoi i ig chispersmd of CIa nibrisia in 
Anistralia, we exa mined nntoel'ioni riot DNA niminkers in 

over 50)) mdi vir Iii,, I fish [mom -10 lr,cmot ions, Populations 

in NS\\. Qrieemisland and I Tasmania consisted of a sin- 

hmaplotype across 32)) bp of the D-loop. Sequencing 
of 310 lip of the cvtoehironne 6 gene rr'vealn'iI tlimn'i' 

haplotvpec. All t hree haphu utvpes were formic I in NS'IV, 

two heir' formnil in 1I'asnmani,i but univ one ivas fiiunil in 

Q umeensimuici. Pn'i'vioums studies chmuimui that ((mrnnhrisia was 

introrlr ncr'd to ,\ristrali;i from Spmun or Itmrlv; liowevn'r, 
these i.'onmntriu 's have omi lv a singlc' cvt I) hi:iplotvpe. 

The 	diversity of haplotr'pes in Ar istrmili: rind the 

restriction of simile liaplotypes to small pn'rigriplmic 

i'egiunns. suggests that there were multiple inti'oilrir'tiuumms 

of Clmimnhrisimn into Anmstrmulimr, Ni'verthn'less, Australian 

CIau'mnloisimi uurn,.t have ruuin lr'm'g'nrmrn' mu sniP's of gn.'ma'tii' 
hottlener'ks. 	Ilo'i' a(I;upt;rhilit'r' and suii'i i'SS rin'spite 

sigmuifii'mint ren.hmr'u ions in genetic diversity is an interest- 

log 	'yr 11lt ;onal-% andnri,irr;rgr nun-ui pl i111 

SNP genotyping of samples from Riverine 

with mixed Australian indigenous and non-

indigenous ancestry 

.4. IF/ 1 ' 2 , B. 11eEn'orj1 , P. ['i,ssr'/rirc3 , H. [['arr.q° , 

R. ,iIor]5rs4  , J. L (rid5  , 5. van Ho/it Pe/ln'/,nrrin,rn 1 

.Sn'ih aol of Biritr'i'/rrrolo,j rj ornd Brourroicc ne/or h'i'i,ern,rnea, 

Urrin'r'r"rity of ,'VSIV. 2  Rrnrnrmr'rotti Cnr,rrtr'r for Gerr,nr 

Purr,etiour. -ho airj.'rrs. Urr,i.r'nr'sitrj of .V.S IT. ' Qni.nnrnr..siin.rnd 

S/afro trn'ai Cr'nr'rr nt/cs, Q'ni r'n'nr,s/arr.d I rust//ri/un of ,iIe,nlinnunl 

Rr.n'rrn'r /r, 	'Bro/rrjjrca/ C'/ri'ninistn'rj ,Prn/roo/ of ,fi'i/rc/nri', 

['ru/r'n',' ru/p 	iif California. 	frr'/rrn', 	[P54 	L"rrrt 	of 

_'iio/r ''rn/mr P/n rjruni/og'nJ. S'/r ool of m'rlr'nl/c/nre, Lfnr,/n'n'rs nt!j 

rn 	IF 'ri tr'-r'uu S i/i/rural 

C'onipmnrison of Australian iinhigr'nous population 

hnius )ner'n cdnnipiuredh to other n'thnnnc popnilmrtion for 

mitrrclnu oudrial DNA mu mini shiorvo distinct. Australian 

specifir' haplogrrmnips whir-lu c'onfiruun the long period of 

genetli' isolmutiurmi of the pu rprilmutiniun. Flu n\vn'vn'i' , u'eiat:velv 
little imifomniritiu run has bun-n ev:rilal'iiu' for lmurgn' umnmnrbers 

of unuie'ln'mmr hui'i in this popilitinrui, 'hInts is in part rlue 

to the diFficulty in satir't's')ng the ethic-el issur's in using 

samu'npli's for gr'nr't ic test iuig and I t hn' gn'nr'ral rhistri ist 

of sn'iu'uitist lrei'muuise of past tremltuunu'nt. 	Dr vain Hinlst 

has nhevr'hrnperl it close mInt nonshnjr with potpie of the 
Darling River region of NS\V over the past 17 years 

thn'ouigh the prrrjn'r't. ''Indignrnouis Aristriihl;nun faumnilir's, 

genes. health ioid well-being" .Affy uric) rix SNP 6.0 

chips fn'omun UC' Irvine sr'eni' procn'sserh for 35 siuniplu's at 

the R rumnaciot t I Centre. ,\ preliniinarv commnparison to 

51 punpr ilat iouns for 16661 SNPs r'hunsters t hnnnse 14 iverine 

peoplr' in all Oceania gmoump with Pmupuians and \ lurlauue-
sians, Although all uimnterumal Iiunu'mngn's an,  idiriniginal. 
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the nl1xtln'(' of indigenous and lion indigenous illiestry 

is evident ill principal ('onlponelits. Cniiiparison to II. 

p pu at ions froiii 1-li p' iap3 for 5761< SNPs s'mrites 

tlli'si Rivemimi' smimiplia l'ioum admit's and 'omilirno 

their unxi'd mmmicstrv. We hope to extract 5(5111' his('-

limo' Ilittil am ,Iit, \Ol'iltion ill 501111' A mlstrilli ill II )origiml('s, 

P22: Changes in wing pattern morphometrics 
of the Common Brown Butterfly (Hoterony'mpha 

rnerope rnerope) over a thirty-year period 
V. 	ya7tjol. K. . fiirrag' 	intl mscks 	ill, K 'trio' 

[1'. Po,'t'r 1 , ,'IL :Varqah'°. A. Lwti'r'. Af. Bar vi 

La 	'I rohi' [in m'ersitij, Bun Joo,'a. 	 2 1110tuLsh 

['a n'ni'sittj, 	Civajton.. 	Victoria, 3 The L'ni 'ira ittj of 

,ffe/l,oa'n', ,\[,I.hoiirna. t'htor,i, 	Tin' L'tii'i'rsit!j of 

11,.eoni.ioi ,,\[ohson, 11-i'm 	in 	L'r1 
Glolial simmfio'' temmip'rit ii'' haS jmlere1s('( sulisttmitjiIlv 

over the past 30 vial's imii I hot Ii i'aiifmill umd liinniditv 

haa'i' i'rm';it hail altered. I lime it is expected that ge-

neticmlIv hosed and geograpliir'allv vu'iahle characters 
stat iii I il t 'r as adaptive m'esponses to ('nvironn'lentil 

ehaiig'. 	A. study perfoi'miied in tIn' 1970s by Nov 

Remiss' (Reuse culd \lilrrav. Ei'nli,t,on, 1982) sImon-

iii('iiti'm I gesgrapliic variation of gemietcilIv deternnnesl 

wing pattern chirs(tem's of fs'niale ('onlmnoml Brown 

B i vl ,tilws f H. in, iro'raps') in south 	'astern ,\ustm'slit. 

Silo' studs- of scan independent wing eharo'ts'i's 

h'miiouistrateil s'liiisitim' associtiomis with phemsotvpic 

mmioi'iliiiIog,'. 	It tlit'si' i55O('iitistis ill' causal oat's, 
i,, 	if the char;lct-ri ire iliiI:'s'il idaiitive, it ciii he 

pm'eshict d that these g'ographieslls' vsrm,shie eharo'ters 

Ii 011(1 have alt end gi semi the ('I li lot IC changes over the 

p1st 10 edo's, This study aiiaivses geogripl)ie variation 

ill contenlporal'v H. in. 01010 pe popsilit ions and Finds 

s'vjdence thuit siulee the 1970s funslnnental timing's 

move inched occurred in individinil characters and in 

the eharam'ts'r eonihiriations thist s'antrihute mllost to 

ths' varIation h'tsvi's'ii popuilatismis. These changes, is 

well its eonteimiporlrv gi'ogm'upliit' pittermisof variation 

awl their rs'litiomisliips to elanatii' variables, svill he 

descrihesi nid discussed, 

function ill regu hating fri mit groat h. Consistt 'mit with 

its 	fmu:iction , AGL63 expression is cletect'd in the 

wallsof the valves amid throughout this: rt'phmmmi of 

the fruit. 	Our phenotypic and miioleeuhmn mimalvses 

of ;jiiS::,\( [6,1 anti aglb3 phumits show thimtt. A( lLtmtl 

eomutrolsor gill size via i'll ('xpansiomi. 	Further, 

functional stumlies of a.glhStt 16 clouiblm: mnmmtmumts have 

showmi tlo'ir additive rolu' mm controlling seed I sit devel-

spmmit'mit, mimmul have revealed the importmmmics' of AGL63 

expm'i'ssitsmm ill the oumts'm' intt'gtimiiemit. 	Togt'tIus'r% our 

stsudis's imravide evidemice of a new rs'gmmhttorv role for a 

hi--,istm'r \l,[D2,'-hox gemmi' mi the s.omitm'ol afirgsmi growth. 

Keynote: 'Wednesday morning 

T61: A New Class of Small RNAs: unlocking  
the secrets of the tammnar genome 

Rue/sri C) 'Veil 	 - 	

' 

Cc pint snout of fioici' ulor and C's'll Biology. Un/u: ens s.tmj 	- 
of Con su.s:ctuc nit 

,\lthomugh only mcm's' mmtiv cliscovers'ii, smuill RNAs have 

provem_m to he u'ssemitisl regulatory miiolec'ulenm encoded 

within eukmurvotic genommies. 'those mnolecmiies. repnm:-

su:u ted by four m miujor class sizes ringing fromn 20mit to 

Cut, -ire pmirtisipmsmits ill a hvi'rsi' ;wl'iv of cs'llulur p0 

'essu's ima'limshuig gut' regtlittitsll, i'hromastii ls'uimmis's 

intl gs'nonis' sls'ts'iis't'. The gi' nismlie is'm1umu'ns'imig imntiItivs' 

for 	I is' 	i a 1mm ml' i 	w,ull,i lit' 	I, 	'mliii hi! all 	si ji t n a liii iv 

to 	exploit' the u'vim lnitioti if 	ohm of t he musj tr s'laess's 

of small B N,1/, siRNAs, iniRNAs, piRN,\s. nisi tin 

nesvest class of sumisIl El N,-\s, s'm'isiR N_-Vs ( s's'mmtri nmo:re 

repent as'soci I 'ri short mm 'rot i ng RNA, ) , him'sI this-

envel'et: ut the tanimnmir svslldv, Our amialvsis immehtmchs:s 

the rlctaihi'ih i'xsmmamimitioml of these small RNAs, salient 

feat ures I limit define their canonical nienihmers and the 

cnnst ill it sin of species--spi-'t'ific members di'niverl from 
mobile gs'mis'tie s'Is'mmis'mits, [miihs'm'stim:dimmg the s's'cslumtiomi 
of timese iimihiou'tant u's'gtmlitirs cinch sturvcvtsm's of the 

genssnn' ill tins sumiiqmus' mmnirstlhmmmsl mans Iii hr i l lgs vmsluuiddt' 

immsighits imitss the prsss'esses of genomims' alld chirssnicssomlmm' 

evol mt it mm, 

P23: The Arabidopsis B-sister MADS-box 
gene AGL63 controls fruit development via cell 
expansion 
X. ZIt a,oj , is', Pro.saf, E, Tohois.2 B 	I. 1 unulmua.ss:2 

A pphs'tl Biology 	[-'nil rcr',sntsj of Camshs'u'ri. 	A CT. 

- ',-1 cs tools ii, 2 Inst it ii ts' of hfoleu:ular Biology ,  ,AIassrij 

[Suirersstsj of Viii' Zs:olaiol 

The 'm1ADS- box faniilv of trsmiscriptiomi factors have 

diverse ftunt:i ions in ilowel pal emil Iom'mmm,tlion, ganie- 

tophivte cmli division iuld fruit diIleri'iiti,ition. 	Ihie 

a",ks 	 B sister i1ADS--htx pntteilis arc: wost shnilar to the 

B-class Ihoral hiu,nii'oIie proteins. maid Ire expresseml 

in fenide reproductive organs, 	The ,\rmd_midopsis 

B - sister i\ lADS 1 tox trotcimi, '[''116. is necessary for 

ilillcr ml t'gmltmo'mit till itt' mit hit mu. 	\Vs' Iiiss't' 	'ui al I email v 
characterized t he ott lv other B -- sister is (ADS--box 

gene in Arabidopsis AGL63. 	A loss-- of-function 

nimmtation in AGL63 to redmictiomm of emidogenous AGL63 

expression results in larger fruits, illustrating its novel 

Mammalian Genetics I 

T62: Genome rearrangements in Devil Facial 
Tumour Disease 
1, F. Drsil'iui 

Es'o(issjsj, Ei'olsitaiis unit Cs:nictses. Ru'.si'smreh,St' hooi of 

/3isilmisjuj, The -Il is tt'alismts Nuts on sil ['unit's' u'.situj, ('ott hi' run 

'['lit' [ismimauiuitmm sht'vil is nt_mn' listt'th ,is mill endamigt:rs'th 

spt'i'is's clue to a ('sumitIgistuls canter, Ds'vil F-ieial Tiu:miutmur 

Dist'tsi' ( D["'l'[) ) is ravaging this' 'l'asmmianimiuu sls'vil popim-

latitsti amnl i'stumlsh hs'asl to extimls'titsri of the spt'ches ui the 

svihti ivitimimi the miext fesv thei'atls's. ('vtctgemietiu' mtmimulvsis 

1)11' I) I tutu tin's 	tnttvislt'd I hi' lust t'vitht'nu't' l't,t' Illc 

t'lotial tm'mummsmmiissitsui of the disetst', with ttunutmuurs fu'ssmmu 

diffei'ent imuihi vii ituals possessi umg itic'nt heal cli rcauuosonual 

rearrangu'mmlt'tit-s ( Pt'mtrse oiid Swift, Nature, 20(16). The 

highly rt'arrmcuiged ttunmt stir ktryotype comisistt'tl of 13 
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rlirn soiii a in,i idirig four niarker ehroniosi,iiiii-.. tic 
of which ,iilcl not he determined with sttnIud 

karv nvping techniques. It has been of great interest 

since the initial characterisat ion of DFT D tulllonrs to 

cleternnne the origins of these marker chromosonies 

and ii iore accurately assess the extent of rearran genient 

between normal and t I i101 ir chromosonies. Physical 

mapping of over IOU genes ot ito m rrnal an(l DF TI) 

tuniour chromosomes has provided further insight 

into the extent of tea rrangen ient a 't\veen norn tal and 
DFTD chromosomes and determiied the origin of the 

marker chroniosoines. These gene maps will he an 

extrelilel.N: lisetlil resource for the assenibly of genonie 
sequences and the (letailc(l characterisation of this 

unusual disease. 

You dont know Y—the marsupial Y story 

I. 	J. .1 Ia rfuj/i. 
Eimi/umtoi,i, E,oiou1 ij (i/Ill Gui, f,us. I?c'.'s'm,,u/i ,'/Ioo!  of 
B,oioij,j LV C'. ('on fme cm 
The niarsupial 'I' chroniosoine has tradit ionallv been 

portrayed is a degraded relic of the original thierian 

trmannnalini Y, lacking the huge atitosonial addition 
that revitalised the sex m:lirona,soiucs of eutherian 

rnannnals. 	Our interest in the nitisupial 'V lies in 

its ihilitv to provide insight into the early events in 

the dugtmdatiun ut the therian 'V elirono ismunie. here I 

cottih)mre nimisupimI and e,itlierimn 'V chroniosotties and 

hesuil, live ,ual uiuu,su jul 'V unes 

the taniniar ivuillu,la 	OPt_I) uialvsis illustrates that 
all fly-' genes are uhiquitousl' expressed. These ies,ilts 

also indicate a lower level of expression for all hut one 
of t lose genes ci nipared to their N partners. which is 

indicative of sex ilironiosono' (hosilge compensuition. By 

isolating sequelnes froni other model marsupial species, 

representing dumsvurids and american inumrsiipials. I 

provh he evh lence that these genes were present on 
the original tlnri,oi Y. We now know that only Pie 

of tie eleven genes known on the niarstipia I 'V are 

still present in eli! lierians. This surprising dihference 

could bean either that the niarsupial sex cIironio 

somcs iljfl'erentia tel more slow1 v than ci itherian sex 
ehioniosoijies. or that 'i genes were retaiieI ill marsu-

pials ha' to uoquisit ion of a selectumhle function iii niales. 

X chromosome inactivation: expression, 
escape and evolution 
S. Al Na,/of' . P. D. lt'ot,'rY 	. P. 1,-u1a1 	.1. P. 

Den/ui''. I\.5.Ju)r'/uuu 	.J..-lSIuuia/u,u1/ Grmuurs'° 
Rmu.sm',uou/m 'i/i vol of Pm o/oqui. Th' Iii atii,an, Vuitio,nmi 

L'n/ie,autuj, ('mmntcrra,.'luatiaiuo: .-lRC' ('mn/re of 
Erect/c our. Jo r Kangaroo or 0)101 c 
N clironmsotne iitaetivutt in (X(I) is arguably the 

most striking example of epigenetic regulation in 
nmanituduui gelionies. To exannne the evolution of 

XCI we invest igatech N - borne gene expression in a 

niodel nmarsupml. the taninmar wmllahv. 	Unlike the 

hest-stildic(I models of N inactivation. in loinmans and 

mice. inforniat ion on nmulrsl ipial XCI collies largely 

front five N—borne genes. Our study focused on exam-
ining gene dosage at the eel Ii ilar level, by exan lining 

expression of 25 genes inapperl to the tanimar X. Our 

results show that loci on one N (the active X: Na) 
were co--ordntumrelv expressed in every cell. but loci on 

the other N (the uiiu'tive N: Xi) were md 'pendentiv 

expressnl at locus-specific fiequeneles. This suggests 

that stochastic transcriptional 'nihtibition (on Xi) is the 

basis for XCI in marsupials, similar to that observed 
in platypus where dosage contpm'nSmmtioim is controlled 

by regulating the probability of transcript ion, rat her 

hmmiti the ann mm tnt of trariserupti( at. Fi irt herniore. the 

act ivitv map of the taminar N reveals no correlation 

between gene location and XCI status, implying that 

unlike mouse and huinian. there is no regional control 

of XCI and, therefore, no XCI centre. These findings, 
along with the nionotrena' results, raise the possibility 

that XCI may have evolvem I m 	 nc lin ore than I eing the 

course noirninmilian evoluth mn probably from stochastic 

moimoallelie expression. 	Our results also provide 

evidence for ru'nuarkumlmle diversity in the nlm'ehianisms 

underlying thosage coinpemisatiomi nmechianisnis between 

niumnimalimui gluulips. 

Dosage compensation for the multiple 

platypus X chromosomes 
A. H. Lui'er,mous, P. P. lImiters.]. E. De,i/a,,. J. .1. 
U Grn,c 
Coin palm ti 'c (bmio,um ,c.s ( ho Imp. Research School of 
/Jmologuj. The ,hmisiom/,mm,m \atuoIol/ L'momersitmj. Canberra 
.4 CT,.) umstra/ou. 

TIn' Inuimjmie pliilogm'imctc p sit on of tIn' egg loving 

nim,notrm'lnes. mb_ny mvithi tIn' slirprusilig ilisiovery thiumt 

their sex chri umnosoimi's ulmari clumsy crumble Ilolii(_mlogv 

,s'hli thu chicken Z ehiroimiosonie. butt not the theriari 
N chroni, isonie. tiimmkes pluitypli5 a fmscinat lug spm'c'ies 

in 	%%-hicll to st I idv dosage eonmpens)it lilt) 	Necessity 

of rlospg ' cotlipeimsation would he expected in the 

platypus becum,ise of their couuiplex sex chroniosonme 

system: with males hiving five Na and five 'Cs. and 

feniales having five pairs of Na. Flowever. it appears 
that solne genes miii the sex chrontosomms are not 

rh msmge conipensaterl between teak's and feniumhmus, 
wlmm'remms others display vumrving degrees of conipen-

suttion thiroughm stochastic transeriptimmiumml inhilmitimmim. 

lrumiiscription of 27 B.gC's. representing 22 X—apm-'ciIic, 

umnml 11 pseluIoomtosommml genes was exunnincml by 

RN.\—FIgIl 

 

in mimmle ,mmiml teumiahm' lilnohlast cells. Nlost 

paeudouomtosoniuml BAC's were expressed frommi both 

ml ides in female an I nil he fib 1(11)1)1st 5. inijAving tIme 

'V alleles are mmctive. I Will discuss the puotud and 

stochastic rlosmmgc cm mInp'Iisu(tloli of plumtypuis N genes 
and explore wli mhosumgmu conipeuismmtiomi is lilt tightly 

controlle( I imi platypus. 	Finally. I will touch IiI)Otl 

tlim' evolution of stmdde and complex K chnuniosonme 
inmutivatioul. tvpieml of most tllerlumil X-banmiege nes. 

from runidoumi mnonomllehic expression, not unlike the 

partial di Isimge momopetisat hou we observe in the platypus. 

Evolution of atypical T cell receptor loch 
in marsiupials and monotremes 
R. P. -Ui/Icr 
('enter for E'ohutomrmary a lid Theoretical Iimnnum-no/og-y. 
Depart inmmt of Biology. T/i e Urmii'e-rsity of Nr' u' IhIc.rmco. 
A lb sq-mm u'm'q lie, Vu a, 11 Iexmco, US-h 
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A novr'l I cell receptor lens. called TCHJI. was 

liseoia're I ii nlorallpiahs and it l his (I lie 11115 been 

foiinil iii n)ii(hlil'iill'5. 	llie gi'iioiiii( orgarlizatioii of 

fCHji is unusual and is consistent with its origitis 

hrou igli reconlbinat ion bet weeu 	it ventioiiiil ICR 

genes 01111 those encoding the ifliullilS iglohulli heavy 

chain locus . 	.\ithough marsupial orld uiouotreme 
TC'[11i are eleaiIv houiologous. they have Iolloived 

different evoluit ioiiarv paths. The niarsupia 11(11 p has 

been si ibiect th) ri'tro--t ill uisposit 11(1 events t lint have 

cli innated the uiia'il for somatic f)N\ te(ilulhiiatioli 

of the genes lnewlmg all invariant variable-type 

doniiuu. '['la' platypus l('h-lp. ((Ii tl' other 1(1111(1. still 
uid'rgues sliuliltiui reenniliiiatou like conventional T 

cell receptors . albeit iii a way tliiit liniits iliversity 

resulting in a sinularlv invariant v:u'iable--tv]n' (10111100. 

'['lie ptei!ieti'iI structure of TUlip resembles that of 

atypical I( Ii taniil lit lnlplilbi(liis and sharks and 

suggests it oiihespread (listrlbuitilln across the jawed 

vertebrates. Nonetheless, TC'R1i lippears to have been 

lost in t lie 'ut hierian 100 'age of niuninals. 

T67: Transcriptornic analysis and gene identifi-

cation in the cervical and thoracic thymuses of 

the tamniar wallaby 

E. 8. II'. 1100)1,  A. T. Popriifuss- A. llegew. .1. L. 

1lii12 . C'. P. Pontiinj1 , R. D. .\Jilic,', J. C. Ecnr'lo,i, 

Al, B. Reuitrerp,  RI. G,hl,a(,  K. Bi'ine1  

T"rciiltij at leteriiiorij 	irn I .5, [01 i'i'i'ity of bipiiieij, 

hiatraloi, 2 Bi)iiifo(_iniitiis I)ir)sioo. 110 

lf'altec md Eiwni flail f,i.st,tate for .11 lou! Reaoin'li. 

Park title, 	I irtoria, 	Austuiiiia 	Aleuiieol Research, 

('0101,1 E,inct.ionu,i Genoirin's Unit, [)epartnri anti of 
Phyaioioijij 	.1 uiuto,nij noA Cenritur,s. Unirersitj of 

O.rfu ii!. O.rfor'd, Cu Par! lw ug(lom. (en tier for Ero-

latin ii try and ?lu,eorrtueai firuniuiioiojij. Depau'tnirn.ti 

of Biology. Uuii'ersit1j of Nr,i' Iile,rieo ,Aihiiquiar'qne. 

NP!. United Stu tea, 5 ARC (ari tie of E.rrrllen in in 

lioiijizi'iio Geuioniies. Depur'fment of Zoology. ['nicer- 

S/ti) of ,\feihouurne, [otoroi,,-Ioa tr'ainu. 	1,)rportnient 

of hloieeuilar and [lurrni,i, (r'netu's f-fiinuan, CI'noiue 

Seqoiio'iny (',oitrc, Baylor Coilege of ,tfed,ieuii'. One 

Ba jill i' Plo wi. 111)11S ton, '['.\'. ['8.1 

The t livunus plays a crit nail role in the rlevelopuieiit 

and tuaturation of T-ei'lls. 	Huiiuiois have a singli' 

thoro'ie thivuius and preseuee of it second thivnuis is 

considered iiii lnoui,llv. Hoiv'ver. iiiilliV vertebrates 

have niuiitiple thvniiises. 	['111' tiinniar ivallsbv Iis 

two thvuoises: it tliorai'ie tlivnnis (typi('ally found 

iii all uioniuiiils) 111(1 it (loluinluit cervical thvniiis. 

Reseiri'hers lime kiill\vn ibout the pw'5('u1i' of till' two 

w'iillabv tlivuiuse siliel' the lSl)Os, hut uo,geiioiue--widi 

i'l'seiu'ehi lois been ('in'ril/d ((lit into possible hitirtiotial 

dillereneei- between the two thii'unic tissues. Here, (('I-' 

used pvrosu'qrleneilig to eolnparl' the trluliseriptolnl's 

of it cervi( al and thiot'acie this nulls from a single ITS 

(laY old tauutiar wallaby. Using is rlataset of walllbv 
genes i,il'lullulg it euraterl ilniulinc gene set wInch I 

eoiisttiicte I. ive 5111w that both the talulnIr thioraeic 

and tb ' cervical t hivniuises disptaycd glue expression 
pub's ellrlsisteuit with roli's iu T-cell dl'vl'lolluuelit. 

Bot hi thivniuises expressed gills that niediate distinct 

pl0151'", of P'-eells 	hit f'i'ui'utiatioii 	lliellilliilg the initial 

i'oiuuntuieiit Of blood steui culls to the 'h-lineage, the' 

gelil'rltiohl of T-cell receptor iliversitv ,oid ilevcloplul'lit 

of thvnne i'pithiclial cells. 	C'ouiparable pstteriis of 

expression of non-lolling HN,us were seen. 61 genes 

i hill'erent mIle expressel I between the two thvinuses 
iverl' detected, and the plissibll' siglntil'lilil'i' of these 

rr'sults are (hiselissell. 'I his is t lie First studs' conipiring 

the 	transit ptomes of two t Iivniuises frI mi a single 

inlli'.'ilhu,il. Our finding supports that h,thi thivuivaes 

are hiurtionally equivalent and thrive '[' cell develop-

nient . These rest ilts are an liii portloil brat step iii the 
unrleratioiding of the gi'uctir pro'i'ss's that govern 

ularsuipill immunity. Furtlil'rnieri', this dat/alt hills 

been used to iltiprove the illinnine gene annotations 

of thil' tItuniar gi'lllluie assl'ilillly. Of Pu' 603 iiliunlue 
genes I annot(tl'u I. 209 iveri' not detei'tl rh by F nsl'nibls 

tarn niar ii'illtlo' gene 1)10111. 

Characterization of Tasmanian devil MHC 

class E genes 
Y. 	(1/n' nij, H. ,S'iii,iir, Is', [dime 

Fii'olti, of I 'eterinar'ij 	S'i'ieuee 	'flue 	[.'iurei'.sity of 

Siji,iuii'ij, iVS lii", 1 isti'riliu, 

TIll' 'Tasmanian devil (,t'orcopluliis /larrian ) is tuider 

thl'i'ilt of extinction ilui' to it ii('ss'Is' l'llil'tgcrh illid 

tact spreitditg ('ontilgolis lancer', devil facial tumour 

ihisease (DF'l'l)). DFTI) ('Ills Or' trllisfl'rrl'll b1'tw'l'l'li 

(held hahivilluals its lilu)grifts ivithieluit uduil'ing 

lulluline rejl'l'tli ow. luvi'st:gati ins in till' umajIr lust,-

i'uutpatihilmts cIlupl'x \lFhC'T of ,li'vils, svluehi pilY" II 

central roli' in disease reststluci' and gralt rejection, 

provide signi hcant ilisig hits into this hnghilv untisi ill 

rhisl'ase. In t los talk. I will locus on our strategy to 

('hiaracterize Tasuilniol devil is I [IC classical class I 

genes, vii isolation of cDN,\ transcripts ivhii'h are 
natcherl to genonuc ser1lil,'riee 1111 BAC's, I will discuss 

seqllenee varatioli, ('lil)y nlllnbl'r variati (II illid gl'noluic 

ot'glr1iZation of llevil islH(' genes. I will also ,hisi'uss 
tlil' challi'ngi's we lowe clii', unit ('nd illid tIn' str;itl'gil's 

we used to solve t lose puzzles. 

Pearse ,ATvI, Sw itt, l\''2006. Allogi tb ul Dory: trIlIstIlis-

sian of devil facial-i uiiti,eu liseasi', ,Vatio', 439 tI'.). 
iSi l l I lIr, [IV, Kr,'iss A, Elltriilge TII)tt, it ii, 	2007. 

Ti'allsitiissjoiI of a 'loll cloual tuiliol' liv lifting ac'riil's i hue 

to 	(h'l(l'll'il 	TItIC' itiv,'rsiiv iii a tIii','au,'nei I 

luirsu)lslh. PA'. Ia' 104. 10221. 

Disperal and Invasion 

Chasing invasive moths step 1: Mitochon-

dr hal population genetics of Epzphyas post,'1uittanu 

L. 	lanrouu 1  P1. B. Ba,',0 , P. [AVe ui'co,ul, 1  

I'm' Na ii' Zi'u!iunil f,istif ate for Plant and Pooh 

Ra,w'ar'eh Li in it ri/h ui,i'liiu, In!, Ni' ii' Ze,rL!o,rili, 2  (J$Dh - 

,-lPf[[S, Eiloihuwj, T.Y. USA 
Invasive spIeD's are Iii It only prohll'mat Ic for nIt lye 

wildlife and cl'osvstl'lns but also for authioi'itics and 

ml !itstt'ies if they represent pests or pat lll(gl'liS of i'rops, 
lItililids and luiivans. lb'i'e WI' investiglltl' the 1)O[OII5- 
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tion structure and potential invasion pathways of the 

light hr avn apple niot Ii. E1)ij7Ii /05 post 'ittc'iiiri, it hart i-

ci iltural pest native to Australia that has invaded New 

Zealand. Hawaii. Europe mel more recently California. 

A 2 216 base pair region of the ni:tochondrial genonu' 

Ci) ut ciii iii g t Ice CO I anti II pines was sci liuncec I from 

681 individuals from across t he niotha global range. 

\ li'asi iris of both ni celear ide and haplotvpi . diversity 

were highest in Australia and New Zealand. with 
evidence for strueturi ig and hiiplotvpc sharing in both 

countries. Levels of nucleotide and liaplotvpe diversity 

were higher in Californian populations. eoniparei I 

with the other recentl iuiv;uiled regions of Hawaii and 

Europe. Furt hermore. t here are likely to have been 
two 	ctroc Ii letions into California. one into I northern 

(.ccifccr'oct and anothcr into Los Angeles. 

Woihachia: an agent for biocoutrol 

E. .lfcGrocc' 

Sc/cool 	of 	Beoio,jcccii 	c'/rrec'c 'c. 	'T/i,ci 	Uic,c,c'er.sctc; 	of 

Q cc ce'n.slci rid. St. L cc cccl Qlcl 

A strain of the 'ndosvncbh nt. lVollcci,ch,ia pipe tnt/s has 
been transferred luitic the niosquito , -hrdc's cicgejptc as 

part of a p licnnecl biocoi it rid staegy against rlengm 

fever. 	The strain of Il 'cciboe'loo shortens the host 

lu151 ccui. 	lick 'cc' nh I he uselnl in thc field 

as cai1v dId 	niccscjuitc cc's 	crc' d',11sdhli' of trccnsulitting 

plctliogc'ns to bunions. such is dingo' fever. "l'lns strain 

of llcI,,'!oei iTo ('Ofls(s ('vtoj)iclsncle ii(Oflij)ditild1ltV 

that ('child Ossist in tie' rapid spread of the infected 
ni,sr nit a's into ivilil populations. 	in iii ittc'nipt to 

o sac' hrccciillv uoilc'i'sloncl the c'fl'ecisof ihic' ll'olbcic'h,cci 

oti the host. cvi' examined mosquito feeding behaviour 

and the ability of k-ectored peithiogens to coexist with 

the svncbiont. We found a d ei'I'casing ability for the 
mc dsqiui to('ci to feed as t he'c' aged and that  TI))' presence 

of B'olhcic/oo in the unosr1uitcc linute'd the rcpli'cetioui 

of dengue virus, (l'hikungunv:c virus and the nccilcria 

parasite. In ('ounhination with the life-shortening trait, 

these e'hiaraeterist ic's 'nov enhee rice the ability of f'iclrl 
released I1'oi/ic/c/o infect cd mosquitoes to prevent 

ti'ansnnssion of disease to hiunians. Recent populctiomi 

field cciigc' trials ire derrioustraling the ability of ,- fcc, 

eic'cjcjpti infectc'rl with Il'o/boech/ci to spread and ('omnpete' 

in a mixed PoPulation 

Dispersal, connectivity and invasion in 

regulated rivers: insights from weed population 

processes 

C'. C'lion ,i', L. J3iyoc//oci sti2 

f]/oc//e'c'i's/tij 011,1/ 5'!cstccciicil2ic Pi'cci/cicctcon,, CSIRO 

[ici ict [ceciccatc'ej, ('dinla'i7'a, 2 	'cit ii' for a. limit/i .ij Co iii 

trej .'Vcitcoci ai icc 'ccci re/i Flu jaii cp. C'S'!!? 0. ("ciielci'rru 

The' movemeni clvnanucs of rive'i'ine plants an,  difficult 

to predict and are not well imndc'rstood. particularly in 

river svst enis cnipacte I by heca'v regulation. Results 

are presenter of a study that identifies the patterns 

of ci ispc'rsal and connectivity among invasive weed 

populist ions iii the H luusar listed Bccrnicili Forest and 

tn hi mtaries on the River ,\ I urrnv floodplain, Victoria, 

.\ustralicc, 	The pi'evcuhiicg f'hcccv m'c'gi icc'. regulatory 

infrastructure and unique hiydrogeounorphiological 

ihiciicci'teis cciii togethic'i iic lliii'ni'c' the tempo and c 

iccnalit of rhspirscel aniong river hiahitccts. C'lonal and I 

seed propagules niav both contribute to the movement 
of iridividiucds, hut ocrill at eliffc'nc'nt spatial scales. 

We,  i used di 'niograpinc st, c,udies . nmolcx' u Ian genot vping 

and network analyses as c'onupleuuuecnt try research ap-

proaches to deternceuic' the implications of reproi'imuctive 

strategy and nlisperscil for spot ial connect iVtv among 

streams, using Snigittoria p/cit cjphylli'c (Alismatriceite) as 

a model, ri'u'entiv introduced aggressive wi'e'c I species. 

Findings are discussed in the context of c ieciphening 

population struc't nrc and connectivity iii nivi 'r environ-

muients . and iniprcsving the detection and uncinligenid'!it 
of popimlat loll processes in proncinecnt rivi'rine plant 

spi 'cbs in the \ I icrrav—Dcc nina, H her Basin. 

Dispersal dynan'ncs of the invasive willow. 

Sal/cr c,i'flerea. in southeastern Australia 

'I', Hop/c'cj' . A. }ociicg' 

(.511/f) Piont fncice,'ctrij, C'ucc/ceri'ic,,.!C" T. ,hl cc.,s  tcccj.oi. 
2, 	cccti'cilioii ,\'utc oiwi Uturcrs ity. Rr,sc'ccrch Sc/i ooi of 

Bc oloyc; ,,-lcc tori, 4 CT. ,1cc,s tn'iic a 

Willows are aggressive i'xot i' co uucpouo'nts of nianv 
ri ve'r svsteuics in soiut hceastern Aiustrahici and they have' 

the pi ite'uit icC to icxpccuici t heir range. C'curremct couitrols 

effecrts for the iuio'ct hi ghls' invasive species. Seci,,r 

i'o!cri'ci, lure i'xti'uisive. costly acid ncct always succi'ssful 

rlui' to rapil piest rc'unovcil i'e'iuifistitic,cui 	An impu'c,cvi'ei 

kuiosvli'ilpc' of the hispe'rscil 'h nccnuc's of this specie's will 

help to nnniniisi future i'xpaucsiouc ccciii make' current 

e'ont rcci dIe crts uccore i"ifect ive, .' scu 'yes' of pc ipiclici ions 

iii the (dvcucs Riser c'atc'iincc'nt c if sc.cc it hc'asterui Acust ralict 

lcs been uucnlertcikc'uc to niete'u'miuccc seed and polleui 
nic iveunent sc'iticin ciicni between pi.cpc ulatiicucs of S. 

c/icc rico, Prc'linn nary paternity cunalysis using uicoleeiular 

uuicinke'rs she civ t h;et up to 50% of steel on t red's are sirec'i 

from outside the borne popnha t ion. Genetic prcflhircg 
of popi:lcitiicns in siurrouuichng u'ivc'rs will allow it, to 

iT'ntifv t. hue most likely pollen soiuu'ces thus provinliuig 
data ciii the scccicc of pcclleuc inc cvc'nie'ict, 	Parentage 

cncctivsis to asc'c'rtaiui the ccu'igicm of sed'c ihings in these 

sonic popeuhcitiecucs will ahlicw us to rliree'tiv tuii'asurc' the 

scale of se'i'd chspeu'sal. 	'The results fromic tick stuc'lv 

will prca'idc' inforrncltiouc oil patterns of ivillccic' seen 

and polhi'n uuioveunetit and its relationship to laucilsecapc' 

structcure. 	These results will assist lccnri micancigers 

ri 'spouisihle for ('omit redllii'lg iii I loss's to c 	Ievc'lop uuiorc' 

effective erachicat ion si rategies, 

Australians making themselves at home; 

the population genetics of some recent New 

Zealand invaders 

G. 	 , P. Hc'c'icore, 1  , R,,.Jcc/ic,2  

Lccicelc'ci.i'e Rc'.srcii'ch. Lincolic., P'c'rie Zea/uic.i/. 2  Lniccdccarc 

Rn.sc'ar'c'/i,.,1 eircCleice,r/, ,'Vecc' Zealand 

Reconstrime,'t iccn of the mt rodiuc'tion i'cistccry of a plant 

eune'u'giuig tu'coui the so' r'ctllecl ''lccg-phc;isc''' and Ia'e'ccuning 

a senioi us t lcu'ecat em itsiniec their native Ic loge') igi'cipinccel 
riemiges is an i ucuport mmit step towc irnis c mnnie'rstauiei ing 

au'iei nil 'signing strat e'gies that prevdcm it or mci nagi' 

invasioucs 	New Zealand has it high niumuihecr of weed 

species (700 new eummecrging weeris I love been recorded 

25 



in the past 20 VOilI'5 	011(1 (n cecil higher niinibcr of 

n/LtiiriIljsl'rl plants (a.3500,. Despite this. an have it 

poor liii (('stUll lung of the ('col( goal ;uol 2vollitiollarv 

processes hctveeuii ;Itilralisiltioll md \vel'Iliuiess. Usiug 

two Austr liiiii species that are ('niergilig weeds in Ni'iiv 

Zealauoi )Alpiiie wattle -lcacou pr(zeissiinii Coastal 

Banksia. Baoissia orteg'rrtoha) we will colilpare the 

populatIon genetics ill the natile range with both the 

cultivated 0(111 natiuialised )0)II1atiOl15 in New Zealand. 

Be comparing the uoount of gelletic V:Ii'iatioil 113 

oatnriiliserl mii1 natIve species. we nI/il.,  gain insights 

(Ito ivhiat hotots leternhille the 5IICC(55 of 111w involers. 

Gene flow unaffected by landscape 
context: levels of out-crossing maintained in 

fragmented populations of the bird- pollinated 

Ernu bush (Er'ernop/isia glob-rn ssp. p/ohio), in 

soilth—Qastern Australia 

C. P. Eiliiti1 ''. 	1. Zii'irt 2 . D. LIIII1I'IIIriIIyI-I 1 , S. 
C'IlIirrin.yIi (11111 . 1 	oil i l1/ 1  

C1I[i.O ['Ia of Indi,strij. ('rrrrherr'a. 2  CSIRO \Iathv- 

iii It/I'S. Irifornatics arid Statistics. Canberra, 	Ri-rip 
School of Eu rirorirnl'nt rind .hocirt!j AN U. Can her 11. 
1 ('SIR 0 En to ro/og 1/. Can Is n-ca 

Viie iIIVestijli(teri the eth'ct of landscape eoi(text Oil telre 

flow on it l - oollllon. bird-pollinated. llltohexaploimI 

shrub 	En 'iii oil!- '/11, J/Iii,ra S./i. 	l/l(lhlii) to i(55e55 ('(2(1- 

riectivit\ ill fI'i(gIIIeIlt(-d l/ul(Iselipes. 11) sOutil (IastI'rll 

-hiiti'ilii. \\- l -olltr/Isti-ll thu-c replicated 1/111(lse/Ipe 

rl(Ilt('Xts (interior ell-IlleIlt: licill' elerlleilt: far element I 

at different disr-mricer, from a laige vegetation reolnaot - 

Vie conip/Irell the frequency of selling and both witinri 

(beau) and between (foreign) population out crossiig 

tllrougIi pateruitv exclusion lfl/llv.sil 01d exiiimined the 

rd/it 10 flsllip b('tiVddiI p01 Ii IIltor Inoveillent /111(1 gene 

flow bt' asseSSilIg the rat in of within versus between 

poprilition matings. 	Err' nrop/r i/a yiahrassp. glrihra 

was 	II ighle out-crossed ( >915/i' I and we founi I 110 

di Terence in the frequency of I -cii or foreign gene flow 

of pop(il/ltiol(s in nlilierent eh 	r'llts. \Ve attribute tillS 

lam-k 	of 	ill! I 	m' (as' 	to 	sI-li —Ill (II rijiiI ill lit v 	(((Ill 	i(o3lll\' 

mobile pollitlators. 	Vu' 015(2 fOtlild no II 'latiollsilip 

ht'iveeii 	pollinator 	tIll ll.'I'filCiIt 	pilttdl'fis 	and 	grill' 

flow 	1afterlI, 	VIe (1eIIl1litrir m' tlut >'ie  'low' of it 

cOfillIloil pli(llt species, with a highly mobile pollinator 

0/15 IlnafTeCt ed by the spat al ('0111 ext of fragnlent ccl 

rcmml/mnts Is eyl(l(-nced be high levels of foreign 

out -crossing. 	Tiiei'ebiri', we tom- lode that cln'retlt 

inlnliiranriiene lion' is crucial to populations (mu 

p011/ ulators o'i,'re Dv to lullirlt/liuillg genetic collllectiv-

tv alliolig popilLitions ill higillv fraglocllt'Il landscapes, 

Keynote: Wednesday afternoon 

The Equine Genorne 
('lairs' Ill, l-l'aIhi'1 2 arid 'I'hii' Eqiiirii' Snijacacirig ('on-

SO i-till 01 

Rae aPp of I rterolary Sc erlcvs, The University of 
Sydney. 1V51-I A atr-ola. 2 Br'orrd Institute of tire 

ii [all sac/I, il,sritt.s Instil ate of '  Tee/i rwlopj (ind Horror-I L.  

('ii irrhnrl/i;r'. /11,1, ('5.1 
'Tile [qrliuln' (ilenorile 61-(plc'lleing l'onsOI'tilllll has 

p1-o(hicc(i a 6,S< high rlrl/llitiu' versiomr 2 draft il55'l1lh1b 

N>.) ('I )lltig siZe 11 2kb mild N>) srupercont ig size of 

ihi\lb) of the - 2.68Cui2 genolill' of a Thoroughbred 

Ill/ltd. ilorighlv 964 of the ser1nuence Il/Is been ordr'red 

ud oril'llted 011 the I'llronlOsollles (211 = (i--h) rising 

('xist/ilg linkage Ill/Ills 11110 FISh. Ill llldltioll to the 

gl'nollle assembly. it SNP nap (-'S .2 nlllilorl SNPs) 

il/Is lle'li gellel'lrtemI by iileiit,ifim'atiori ni SNPs within 

the, genorull /Iss('Itlhl 	mild by gerler/ltion of 	111(1.001) 

01111111 	fl()illC Shotguil ti-ails from em 11 of sl'ven horse 

Al, 'l/ml—']'eio'. 	ic-I/lnIliI - . 	.-hraliiiir ._\mni/Iiulsiilil. 

Qnl/lrtc'r Boise. lllororlghbrn'Ii /111(1 Staild/o'dbl'lsi, 'Till' 

breeds s'.'n'rI' ('1105111 to repi'1'sI'rlt 1 llliXtllI'(' of lulm''''llt 

and r(-u'('llt poPnIlltionls. 	The 

' 	

ililplotvpl' strnul turn' of 

the 	1 pu/ne .iu'noiin' has 111(11 stivhenl using 10 rIlilliom 2 

Sihi ri'gioIIs that, have la-en g('llotvped in 21 irldivl(iilill 

rI'prl'sI'Ilt/lti\'('s 	trotll 	u/verse 	111,115' 	ho','ula 	as 	(('I (I 

as 21 ri'prl'seilt/Itives fronl ('aIim of 11 Iina'se bre''ds: 

Tiloroug'il}irId'.AraiIdail: (jul/Irtel' i'Ioi'se: 1i'n'1mndie: 

i-Il Ihcl'/liIlI I: 	FIllIll(l.'el'i/IIl 	11111  i/llllsilll: 	Belgi/m 	Du':1ft: 

Norw-egi/ol Fjord: and Frenchl Ti'ottei's, These /mil/(lyses 

a-en' ascIi to rim-sign the Iiiulllln/l 06K horse ge Illltvpill,g 

arr/m,vs til/It are now in pl'odnlctioll. This tIik will 

ilishlligllt the special f'it i iris of the whuiho' genoille 

IssI'Illhlr 111(1 /lIl/ll'.'si'l 11111 aill Ilisl - ilss the ti-suits froril 

till' ('(2/It ('((lot lillltatil)il (iI'tI'ctiOil nisiulg lii'hi'ii I'/q)tllru' 

t('i hil101( 	' 	in 	conjilrlcti (II 	with 	lililullina 	Co'Ilollle 

,\nu(lvZer lSolI'xa) sl'qulenu- illg'. 

The Ross Crozier Symposium 

Application of GWA data to address 

issues of genetic loading in complex human 

diseases 

.J.N Painter2  H. Lee2  SUe (diryoiC D . ,Vybioit2 . P. 

(7. 	IV. 110 otijo inc ny 

I Sb/er-ala r Epi/e nniioholJlJ. 	2  Queens/on 0 Statistical 

Gr 'rietic,s. 	1 iVe 'oge neti '.5 Llnho ra tonics. 	Q ocr 11,5/(1 nd 

[nistit rIte of ,\[ed!eai Rr'.w--ar'r'hn, Bn'isha,nir.  .Ail,s0'al,rI 

Endorllr'tri,isis is ii u ollullI011 gvulIIl'cologiclmi mhsease 

115501'i/ltdd with 511/elI' P('h\'iI' p11.111 and snihfett.ilitv. 

We ilr'.'e ('OIllirl('ted a genonle aide mssoch/Ition (( 'Y6'A I 

stulil.' using 540.052 SNI's in 3,194 surgically c-oilfirnueli 

('fith(lIlleti'iOsis (/1515 1111(1 7,060 I'Oilt,tlIls horn Australia 

(mild the I K. There is clll'tn'ntiV 511(111' (beb/Ite ;is 

to vIietlier (hiftel'ent endollletrlosis stages teptesellt 

nhsl'/lsl' p11 Igr'i'ssion or a'ilI't bet tIle ruild'r forill of the 

nhse/mse is Ill ( - lniphr'rloilleulorl. 	Pi'ioi' to colldnlctillg 

OlIt aSs(,ll'i/ntll(Il analyses v.n' applied novel st/(tisti('/(h 

nlethods to estimate the propl mt 1101 of Violilti, ml 

expliu,iiied he the(3VI'A nmn'kc'rs (w'hil'il serves as 1 

nll'/msnitn' of heritability in /1 ('ase:('rllltrllh popull/Itioll) 1 

il,ild Pertorlll piygeilic ptl'lhl't/\'(' iilonbl'lhirlg. Both of 

lhim'se 1111'IiloliS 	hioa'e,i siglahilIO(t ly ill,'ieased glint il 

buIlding imiong,  cases with Illoderilte—sl's'I'm(,' / St/mg(,  B) 

nllsl'as('. 	Based on these results we then ('Illldlleteni 

our (1551)clltth( Ill allimiySdS 1)11 ''i-ill" and ''stage h' cases 

and follilni the strongest association signi:mls for the 
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stage h ana,'sis. '['his approach has been sicessfeelly 

applied to other eeeinplex traits for which G\VA data 

have been generated at QD'IR. Examples of these will 

be presented to deneonst rate the application of G\VA 

clara to issues of genetic Ie ending underlying pleenotvpic 

variability in complex human diseases. 

Yang ct eel. Coie eeeoei S N P5 cx puce a large propcert joel of 

Ieeriialrilitv tar 	hoight. Net . Genre. acce'1rteel. 

2 Tiee: Iretr'ri,atioee,el Sehizojelercecia Consortium. C'oneucroee 

peelr ge'eeec variatirue icc, eeti'il,eetr's to risk of sclrizerplee'r'uia 
air,: Iripoler elisorele'r. Nrrtuuc 460. 718-752 2009. 

Whey do species differ in their rate of 
molecular evolution? 

L . Pro teehce ire 

('critic' for' fleece, ,rc'c,/.ufrr,,e and,llricroe'e:oiorjej. Rresr:oe'ch 

Se h ool of Ben/orjti -LV U. ('ieee he-rise 
Despite li,jws that, the processes of neole'eeileer e:vcrleetieen 

ivereeld be' sineple. clock--like and esseeeticellv ineiversed. 

veeriatie.en in the rate' of neerleceeleer everlieter.en is neeenete'st 

at 	all levels of biological r erga ii uat cole. 	Fe ert lee'rneore, 

it bees he'e'ereeec clear that rate variatioie has a s',s-

te'eeeeetic ceenepone'nt : 	rate of ieiole.'ctileer el-voltetirree can 

veers,' coiesistcntiv with specle:s body size. popeeleet iou 

clvieeeeeiie's, lifestyle' and loeatieree. 	This suggests that 

the 'cite of eeeole'u'eelar e'verlietieeee shoemiri be ceetesicle're-rl 

part of lifc ieistcerveericetieru between specie's. vlelele 

nicest be taken inter ace'ereiiet alien interpre'tiieg DNA 
eli! l','re'eeer's lee-I aced 	usage's. 	I evil! discuss 	lee' 

bioleegiccel 'actors that rail infleer'uece lent Ii the eeeui,etireee 

relic' and tIer' seelestiteetieeu rate', creating eeeieslccte'iit 

nit/err' ices 	iii 	'eel' 	of 	eeieele'e'uel,ee 	e'veeleet ieeie 	lee'teve'e'ee 

lineages. 	In particular. I will pe'eseiet evicle'eece: tleeet 

differences in meet at ion net e bet cveen species all,  lin <c--cl 

to the i'eete' of liee'eige dive'esille'cetieeee. 

No sex please: Werc Cape bees 
B. P. Ole/ru 511e 	M. 	J[ 	.4llserpp2  , 	.1. 	Line 	Al. 

Buc'A'erucere' 
Be-/eeee'eoecr ond (L-tee:tee's of ,"eee ire! fe,.',e'e-tce Lrcle. ,S'e:ieeeol 

of Beoiage 'eel Sc'ic'tresas. Uie.cu'er'.'eefej of Sejdeee:uj .Sydec.e'ej. 
pl, to f 	Pr'otrrctioue 	Re'se:eir'ch 	lucre tit cite, 	-leje'ie cit cecil 

Re:.'re'ei,'c/e 	,ce'r'c'ee'c, 	,Sfrlie'eeho'e/e, 	Rep erIc/ic: 	of 	S'oeet/e 

,--hfe'ie'ei 
The heeree'v ieee pceptelatieen of Seeuth Africa is divided 

jilte) two seihspe'c'ie's: 	eec ai'rice'ieotokeuis peepuelatieeie 

in 	the neri'tle ( , 1. ne-  se: cc f i//cit ci), and a tleelvtokoeis 

peepcelatierie in the seeietle (.1, icr. 	c'eepe'eese.$) .\ steilele 

hvirrici zoiee' se'j,eerecte's the' two peepuleetieins. 	I loevc'ver, 

ceee lot le'cest there occeesieeies (two histeee'ice-el and one 

e'ieri'e'eet ) the ,Se'crte'/leefa peepcileerieen iiees ieee'oneu' infc'ste'ei 
iii e'e'proeiree'tive' iveei'kers derived f'i'oiee the C-'ecec:ecs/.s 

Ice epuleetie.eie. 	Tlee'se' lteel'elsitie: evrerkc'i's leev eggs in heist 

Sceefc-liecf,e e'eelonie's partiee'noge'ece'ticallv. reseehtiecg in vet 
ieee ire' pareesite's, (de'ice't ic analyse's hceve: shown that the 

ueirre'iet ieete'statieeue ciee'lve'el leone a sleigh: woi'kee' that 

IM'd eeeore' t ieeeee 1/) years ago. 	'['lee leeiegevitv of this 

iiefesteetiere, is surprising hece:eiese' an asexual lineage is 

expected to show a ciec'liiee in vigour over tieeee chic' to 

increasing ieeeneozvgositv and eec increase in teecetatione-el 

le,aei. The cle:cline is expected to be peerticuile-trly acute 

in leoeec'v Ieee's, ivieere heoeieozygensity at the se'x locus 

is let hal. To tim ie:rsteenel the mechaei isnes that neav 
contriheete to the longevity of t ieis iine'eege' we: reirve:ved 

51 colonies fre,nne throiighoeet the zone of ire festation. 

We: genictvpecl putative: parasite:s at two sets of tightly 

linked loei ( Shaibi it ril.. 2008). one se't linked to the 

sex locus (Sex) , and one linked I to a re:gion t hoeeght to 

be involved in the: reguleet ion of the'lteeky (The'). We 

confirm that there is indeed a single clonai lineage of 

parasites. The hiieeage shews neinor variaticeecs aresing 

frreuci e'econebineetieen events. but no eieteteetions were: 

observed. 	\Vithen the: clonal lineage the The ion 

sheeiv remarkably high levels of heterozvgositv. This 

lee 'tr'roZv.geesitV neal' be icieeintciiiee'eI by se'le:ct bee against 

feoeueezvgeete's. or by aredteetieen en i'ecueneiiineetion 

fre'r 1 eee'ix'v evitleie the: lieer'agc'. 	The relative: n'ieret.s 

of tlee'se celtereieetive levpeerhe'se-s will he elisctesse'el, 

Suerpe'isiieglv. the Sex heal are: imevcie'ieuIv hotie' zygotes. 
Yet the iieelivicitieels nrc eieee:cjeeiverce-ehlv ehploiei je'ueede's, 

and I cere Ic e'tr'rozvgot es ilt the sex locill, irse 'If. 

SleceiLrc 	-  - --- 	l.critree'tt 	IN (. 	eric! 	\J,ec:e'z 	Ii.!' ..\. 	2008. 

A ieeici'osac,'tlit.c' DNA trrohkit, ('ice' sfceu!vieeg ceeiueehe-edirrn 

sce'cecteece' ice .41ees ice v/life tee, 	,le'e.c/re'eileuu' Er:rr/eec;y Pc,rrerrc:v.'r 

8:1 (ti-I— 1/tut;, 

What can the bees teach its about sex? 

F. (,occc/ec't, 	B. p 	0/eli,e gel 1  .11. 1,e.ef,00rIi , Al. 11. 

lire opp — . 
Be:/e urn ten' ciii ci CL'te ut lese of ,Soe'teif Jerreu:e't,e Leileoc'cctor'ej, 

"iN/i revel of Blob9 iced Sue c'oe:c're'. 	Ltcci'ccr'eitcj of 5' ejd/lt.r'!). 

iSejr/,ee'ej 	VS IL. 	flouuc'uj Bor Re'se'cer,'/r ,Snc't,ori..Acjri- 

eec/ten iccl firmed cc/c 	C'oriee.r:el—P/eeeef Pro fe-c tceeee 	Ru'reeeire'/c 

lees fit cit u: Ste://r:ee.leo sc/i, Rc'e ec.hicc of Sen ret/i .4fi'ic'cu 

The ''two-fe dcl cost of sex" neeeke's the near teiciqtmitv of 

se'xtmrel rc'preedumctieeeu aie e'eeeltirimeg evohumtiuenarv eeevste'rv. 

'['iee (l'eepe 	ieeeur:v 	bee:. 	.1 pc.s 	eeee'lieJ'r:i'ei 	emafeceuSi,'r, 	is 

one of it seeeall stelese:t of cergeeeeisnes lee evieie'he se:xuiesl 

i'e:prercluee'tieen is fcucrelteetive', prerviehing an oppiee'ttenitv to 

ci ire'c'tiv invest ig;e te the ''Peircee lucre of Sex" , Cape rjuee'e'm is 
pe'eculeece cieeeigiete'e's sexteeellv, evine'i'e:ees wrerkc:rs procleee'c 

c-letecel feicecele ollsprrieg el t hc'lvtokoe Is p,nctlee:ieogenc'ss. 

Tlue'lvtokv has eieeehlc'ul u'loeinel pai'eesitic limee'ee.gcs to 

e:nue'rg'e that enuleere for cle'e'aelr:s wit houct sex, 'I'lue'lvtokv 

in the ('ape' honn'v be:e: is prechie'tr'el tolead to a rlecline 

in 	ieeteriuzygositv and t,leerel'oe'e fit ness, pnee'i icularlv 

egg vinchihitv. 	1Ieewc:ve ', suerprisieeglv highe rates of 

het erozyguisitv are ohse'rved in the cloned offspring 

of 	(l'ape: werke'rs, beech eec hbeeg a parasit Ce: lieee'ergc:, 	It 

is r'rerru'ietiv ievpectiee:sisr'cl tiecet ee'oe'ke'rs revenleh loss of 
iec'te'rerzs'gersitv ire recleice'ei ner'leetie: e'e'e-renchineetieeee. We 

leave: ehc't.r'e'tc'cl all incre'ecsn: in reute:s of Lec:tei'rczvgosirg' 

i'ee'tive'e:ee u'Ieeeccnl c''ggs nitcl pceue;cr'. 	'lids ilecrease is 

evidence of sc'le'e'i ieere agiiiii,l 	e'ecccimchiiiant eeftsprirug, 

ratler'e' than i'eelccer'el rc'e-ceieehinention. 	We tiie:re'frere' 

propose that ('ape wcerke'rs caim e'nciuere' a semi rsraiet led 

rue h ectiuun in eg-g viahi I it.v. wiee:reas rjtic'c'mes can not, 

Thecs the costs and benefits of sex in the Crepe honey 
bce' vary lec'twee'cc caste's and are t'erieuhtieeeeeeh rather 

tieeeic -ebscehuete. 

Confirmation of Three Genetic Loci 
Associated with Worker Sterility in Honey Bees 
(Apis mellifera) 
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A. Few. P. O.r/wj. B. Oldroyd 
B'/wwour and (hpiefir..s of Soeoci I cswt.s Lahorohoaj. 

t,cliooli of Bo)I.oqicici S'i'nce,s, (1001(15 [.(J 0/ hy/o ( 9. 

NS W 
One of the delcning features of eusorcill insect societ ic-

is reprodo(tko (liVIOioL( of labour, vet gecces that 

Ii nit reprodoction in worker castes oc) c'dled ''gecos 

for titruisnc'  -have not pt been idecit ilied. In honor 

bees (.-lp,eI rnei(1fer'o) 	(Se 1&'cti.'cl ''(o1lrch(st 	line 

exiats. in ivlc Hi up to it IF of workers have act ivatcdl 

ivories in eocitraat to 0. I'A, in wild-type strains. Four 

genetic Ioi'i OvAl-I) linked to enelr\ iO'tivi(ti.1ii ((lie 

been previously identified in this line. We report the 
results of a second backcross experiment in rvhich we 

chiraetenie the mom Ic of inheritacn'e of anan'Iiv and 

con turnI t lie exit once ci the genet tc loci previously 

jdc'ntilieil 	,\toial of 207 o'crkcrs exhibiting both 

extremes cf ovary o'tivi(tion were gcnotvped at .i9 loc'i 

spanning cicrocnosonccs 1. 7. 1:1 and 1.5. tiix gecietic 

cnnrkers linked to 0v,'t2 --4 were found 111 0111)11 workers 

with ait lye ovaries were signifi ant i'  more likely to 

be lconcozvgou.s for the ananIcistie alleles. 	Base(l 

on 	I'm imict too 1(1 	,cimci it at hco, 	wi 	lone 	ii lii cii liei 	li n'e 

eandi late genes 111)10(1 to OvA2. one of winch was 
found to he clilfereict ally expressed between anarchist 

and wild type workers in a previous nnc'tcwi'rav study. 

We t lii'refore c'onhc'mn die presence of three he i imlyoly(-(l 

in expression of the atiarch.v phenotype and ii'ill preselct 

tho priiililrv idle c;'adiclati's for the' regulation of 

ivorkeis terl litv iii t lie hole 'V (('1', 

T8[: Exposing wildlife traffickers using DNA 
Australian Museum case studies in wildi Ic-

forensics using DNA-identification 

P. ,Jo/oisoir. Ii...110100, A. knoj 

,liistr'a/./an .\Ju'eoi D.V, I [aForutonj. ,tbjdn,eij 	los- 

tiic,ioi 

Illegal wildlife irilflc'king is 1)0th a nci,lt i-billion dollar 

icolustri' (1Ol 1 w()rld\vide prohiecci that picts species 
srcrvyil and unique bbs hiversitv sic) Ii as Australi;is 

It risk tliiongh potccitial introduction of pest species. 

\licseucccs tcol Flerbaria l,olcl imniqice and extrencelv 

vicluable ciaturtl lnstoi'v collectioccs that provide 

unrivalled reference cicateritl for validation wlcec 

l,niclemctitiah)le fauna and/or flora ace seized acid DNA 

dent ihcat ii ccc is recicirecl 	Ac euro t (1 species ic knit ifi- 
cation is oftecc essentid so peccaltii's can he iiciposecl 

under relevant Acistrdicmc legislitioci. The Aicstrilian 

Slrcseunc has been involved with eases involving wildlife 

forensics for alcciost to years. For those seizures of 

anincal pots unable to be identitied using traditional 

tlxoclocllv. sui'b ;is exotic bird euithirvos 011(1 shark 

tills, DNA is critical lot.  species iclentil'icictiorc so the 

full exteict of the species icivolved can be revealed. 

\Vilillit'c' trilfkkicip is not olili.....ice1 to tie- iccclivicluiil 

animds iivolvecl. hut because the target species are 

often race on eccdaccgerecl it also plio'es lice survival 
of tll(ct species at risk. Thriv is an ext i'ecccely large 

cost associated with these criccces t lcroucghi polieiclg and 

enforcing ii arder security n,e(cslcres as well as the risk to 

the licliquce biodiversity of Australia t hrcacgh poteccti-lI 

introduction of exotic species. This presecltatiocl will 

give an iverviesv of some wildlife forensics cases til(' 

Anstralitcc Si lumseucuc c has been involved with where 

species ii lent ifieat ion has bc'erc critical that have 

ucvolvecl l)N,\-lcasccl iclu'cctifii'af ion. 

The evolution of multipartite mito-

chondrial genomes is associated with extreme 

mitochoncirial gene roarrangement 

T. (BIson , D. Bcr7ufJ-oi1 , J. Barrett' . B. C'htic'ooi12 . 

J. fiaiii' 	S. ob/,otoF. 51 I)ou'ton' 

for B/ouui.rdieai ,S'en'uu.ciis. School of Buoioqinci 

.91 'o'uo'e,s, lloiiouuqn n.y Lu/renal I). II oliorojoog. VS 11'. 

22 	A u,stnu/oi, 	2  iVe-unatoioy-ij Late) 1(1.11)19. 	f-FD. I. 

Belts 'die P ID. US-I. 	\eiii.0 lode Jot '1(1(1(0 OS bunt. 

Rot/i aunsted 	Research. 	f/u ('9-0 I/dir. 	LIe rtfo n/s/ui re, 

I untIl P0(y)/o111, 	P/u of P'-st J.)ooJ nosfel Center, 

California Dejsirtunet'ut of Food (cun/..491'o 'i/fare. 

,5u('i'(iulii'l(f.(), ('-SI. US-I 

'('lie heterodericl neni;itocles. Gioboc/.enc piciludo.and G. 

u'ostocho-'ue,s and' one of tIle Div grouclusof acocccals ticct 
cave a rccucltipartiti' ccciroi'lcondlc'hll geccono. 	Icc sucilc 

genomi's. ccntocbcncclriicl gccles Ire distributed occ cccul-

tilde cini'lc's. \o' seqoecci't'd ni.u,ltigeciic fragnn'ccts frocic 

the cccitoc Icocidnial geucccdcces of it riicige of hetc'roi b'nici 

c,i'nliltoilcs, in order to icmiderst,imid the evolution of 

ncu,ltipartitisccc. Sc'r1umeuiccs were obtained froccc the the 
entire codicig ru'giocc of the ncitm'lcouelrial geciciucce of 

ffeter'ociu'u'n f/i jr/nra wlnle ncultigeccic fr(gccccccts fronc 
too u(tici'r hci'tercslerhcls. J['fcr'win,n iii! /ufiu and 

POuts/I ía ,'hi/eo,' rice, oere d(l(t(lioc(l, 	'II crc was 

no c'vidcmcceef Ill(iitihli(rr(tiSIlc  ill If. fj/lj(ifl(''I. 1101' 111 

H. ncu'd.uoiuta. C.ii'ccoccce orgacnzatioci was tiny similar 

betweecc the. Heter'ode 1(1, and I-'ur(ctode ca species. but 

very cli lfc'rent to that described in C. polb I/ui and C. 

r'o toi'/( /cons. 	Occtg'roup cocccplcrjsolc. ecccploving t Ice 

pniitylecci'lncl Rudop/ioiuis eooe/ic, revealed that G. 

pa/i/do i nd C. r'ostoch.ue-o.ses have an ext remmcelv cleniveil 

geclolcce organizatiolc. while all other l'cetermlenicls hmcvi' 

an orgamcizatiomc sicciilicn to Rii.dop/mo/uv 	'l'lie'se ditl 

Suggest that cicuclitpantitisnc has evcilvn I relltivelv 

rececitiv, (Inning the divergs'ccc'c of the Fuccctc(dlc'niccac, 

and titay be rcstl'ic'tedl to tIle genus C/obodi'r'a. Forth)'!', 

the ('vohultiocc of lnulltipirtitiscll is asscieiictcil witic 

('xtu'emile geiccahce reorgaclizicticec. 

Integrating indirect selection into the 

Hamiltonian evolutionary theories of Aging: 

Formalization of sociality in genetic theory 

S. Artrinali. S. Eu den! 
Pi'n'ilo'fiu'c ,\fn'ili('iiic ('B'oi, D'pnctn)(-nf of (B'iiouoe 

I/O)/09iJ ..1('.$'.\fl? 
Iccvestigatiocis lilt)) the ('voltltiOccidd'V ccaticre of cigillg 

ic(,  liasc'il ilpon tbeors ticat has illtvavs been, liv their 
u(wrc authors lilculissiadls, icctclequcdtc I llac'niltouc. 1966, 

('spc'ci elI 	pp.12. 23.37 -11: \Villiacccs. 1937. p. 	107). 

A widc' disparity between prediction and eviclec,cc 

(rises whcc'ic aging thic'c.cc'y is ilpplid'ul to soi'ith species. 

The socmnd'cl of this chispiinits.' is the incphi'it use of 

c'epnciduct ire ontpcct as a surrogltc for fit cuss. This 

tl,eoretii'll disparity is chiscuissed. and fou'cccucliie in 
vhcicli lcccthc uhlc'c'c't Icciul icichic'u'c't fitucc'ss aid' intc'gc'atc'd 

into it  c'ogeict theory of aging is put fonrvclnu I. Unlike 
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uthi i attenipta to ret hess the inadeqiiai - v of the current 
evohitionuv theory of aging (e.g. 	Lee 11203),  this 

approach is based (in quantifiable, real-world variables 

that are generally applic: iblr' to all species. Sources of 
data sufficient to provide empirical tests are provided, 

and a roodniiip to statistically testing the theory is 

pres('iitd'd. 

B. Li. 	R-rliiiikiog the evolutionary I lieor 	of aging: 

rrrniskrs, ilot. l:irtlis. shape seiiesci'iicc in social spt'ciiis. 

Proc Nail Atal Sci U S A. 100( 16):9637-Of 12. 20123 

W.D. Haiiiiltoti. Tito moulding of senescence hv iiai oral 

election. J TI el, r Bid. 12111:12-40. 1066 

(2.0'. \Villiiiuis. 	Pitiot a iv. 	nitriu-al selecti:,), 

oIiiiiiiti 	if -a-is-see ii , .'. [s,,lutioii, 1 l:-1/:;IlS-4I I. 

184: Using evolutionary genetics to determine 
the prevalence of phosphine resistance in 

Australian Cryptoiestes species 

II.'. T. Ti.1 
C'5IT?D Eofo,,ioiog:j. fi'/ock1Io en fri in Lobo rot mars. 

C/un/its Ross St reef. ,4CT.Aiistra/io Australia's ability 

to access prennuiu grain i:xp ut markets great lv relies 
on zero toleruice to live insects in exported grain 

cominodit it's. Current lv phospliine is by far the moat 

tvidt:1--ustt I fi nniga it to eontri ii stoted grain pest 

insects, as it is coilsi' I-rd to he ri'siclut' free. 	und 
is easy mci i-heap to ;ipplv. 

 
The developnieut of 

ret-istinct' to phiosphine in at: trei I gui/n pest insi'cts 

iii 	Austi:tli;i is th t'cifoia' of coniei'n 	is this lies tit: 
:ihililv to) hilsi icalli effect Auatriiliiie gcion exporting 

potent ial . In the Hit grin ii beet Ic species C'rijp f ti/i aft's 
.terruyil c/is. weak -tilt! St ia lily phosplune n'sist:i nec hive 

been rep irted si ice the late I i/f/Os More recently. high 

phosphtine resistan( e was tietecteel in iii ct ht'cn NS\V C. 
fer-riigioirus poj)uliititins . ititlitiughi no infi,rni:itiun on 

the niolei'ulir i'voluti iii ot this economically inipt)rttnt 

pest beetle genus is aViti lii.hle to--date. Elect' I report 

on pi't'linimnarv evoh itionit rv genetics of the fiat grain 

beetle C'r!Jp to/i-s tea geni is prt'sc'nt in .\ list ri I Ia. and 

(liscuas the implicalioi,s of the findings with respect to 
plmospinne resistiuet' status based on the initiithonilcitl 

DNA partial ft tot-lironit' Oxidiit' I gene as gt'mii'tic 

u,irki'i. 

T85: Population and colony genetic structure 

of the eusocial ambrosia beetle A mist cop/at mjpns 
inco-m.pertv.s 
Sl[ili if/i. . -1 	J. Sf ,i 

Dep,mrttnci:t of Bio/ofjieii/,"c:i: - riccs. lfei-ijiiar,m' L'ni cr-
S1 f1. 1V' 1-1'. .4 us tie/i ii 

The A n,hni sia beetle. .1 ist rop/ot ip  is tot-it mjlert us. has 

two ihistintive qualities. Fit-st. it is the univ described 

het'tlt' spec -s 	lit of itppctaxivatelv 301)01)1) knotvn 

to he elmsoia:ii. Second, it is omit' of univ a hindful of 

species woclilwiile which ill ire into liviig. healthy trees. 
Inhahiting Eui:ilvpt trees, their gallery and foot! source 

is relativelY stal ilt: and although extensive, possesses a 

single snuill eutrimni-e that is easily defended. Due to 
this cryptic lifi'stvle, direct behavioral oliserv/tt ions are 

unattainable and nmoiecultr iijiproimt-hes are required 

to learn more about this uniqi ie svsteni . Trapping of 
beetles at four localities thrum mghout NS\V has yielded 

suihcimit spit-i om'mis In ,'xtn,mne spilt io-tenipnliil inolce-

tier vtriat ion. Considerable chspitritv in nutothondrial 

sequence data signifies very strong divergence at a 

regional scale. This pattern will he furt her explored 
using it set of newly developed nuerosatt'llite niarkets. 

We will ehiaraeterize, for the first time, the mating 
system, social struct.mir(' (group composition) and pup-

ulat ion glut ties of .4. /ocoinpc it us wit hiii Eta - iii jpf us 
p//u/aria fruni the Eastern ranges of Australia. The 

relatedness data gent 'rated in this project will also 
iticrease our ability to pursue alternative hypotheses 

ft ir the evolut ion of eusoci:tlity itit bin Coleoptertns. 

]\IaITnnlalian Genetics II 

Forward genetics in the mouse to rliscover 

gene functions relevant to human disease 
,If. Do/i/eu 
A itt ca//tin P/i.e no titus Poe ii, ty......-  U. Can burnt 
This presentation will outline the iihentttyp -driven 
approaili to functional gi'noniics mimi thi' way out-

conies cmi contnililite to better understanding of the 

gi'nm'tic basis of bunion health toil disease. With flit: 

sequencing of a large nunhlo-r if gemimimet. efiuts ire 

ott/v hi -ing niiide to assign fun,tim ins to I 'very gemit:. 

A liowm'tfnil. innintsed wi-my to i'eveal gene funi- tion is 

to use an milic'ieul , gm'noine--wimle Iilutag('n to erett e 

emill,etit,ns of nnitutt orgilnisnis that utn tie screened 

for ph'uiitypt's of intert st. all apuicach known as 

fi ira'aril genetics. 	In the n,oi se. the most ,'lfieir'nt 

nilitagen is the chemical N-ethyl-N - nitrostiurea 
END). whii-li also has tIn: :tilt:intmgt' of intcoduciig 

point uiutatittus, thieri'lmv nunut-king the nitist itinuntni 

forni of dist-tse--causimig allefic variants in liuniuis. 
At the Australian Ph,enttnmics Fuilitv (APF). in 

pmrtnl'rsllip with tither Austritlitn Ph,'nouiics Network 

(.-\PN) n,einliers. we m-tunhiie this nuitttgi'itic process 
with si stiniatle jiheni ittpi scret-ning to lilt-ntifv thttat: 

nnuttnt, nut - i' carrying informative mutations that, are 

relevant for a wide variety of hiolttgieitl quest ions, 

eo\-ening nornitl nid pimthetg'ni pro t'i'sses. 

Major Histocompatibility Complex Class 
II-DZB diversity in the platypus (Ornimihorhy-
chits a-nat.i ma) 
il. f,i//iet . P. E. lI'outlumu'u12 , ('..Sni,/rrsiinn' . 11. D. 
B. Eli/i-/i/ge1 , K. Be/ui'' 
i Faulty of lyti'i',naiaj Seieri,'c. Uunrrs/fij of ,Siji/mit'y. 

Sum/big . 	iVi' El-'. 	,-1 cut ium/ua, 	-i nn.ufro.hmmo 	,bi is ruIn, 
Stjdti ry VS I I'. .-1 tat re/tim 

The pliitvpus ( Ot-nnnt/t.orhij,i.ih.ni.s moat onus ) is a senu - 

aquittim- intimnmtnenmt' fttmud in watery its of t'tstm'm'n 

A mist rali a, Tasnia mu it. K itngitroo lsl anti ii itch King Islaut I - 

Alt hitaughi the platypus is classifies as least concern b) 

the I UCN . its eiept'ndt:mmmt' on healt ,y water systems itti-

post/s an inht'rt'nt st'nsit kits' to imthitat m Iegtmtiat ion and 

cliimitte chamigi'. The nmitjor hustoeuimnpittibility conipiex 

liii IC) is a Inghlv polymorphic nitmlt igm nm' fiimilv wit Ii 

a key role in the vertebrate hinurinc response. As 

time intm'rface between mfmct iO5 Pitt hogeus and t lie 
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host iiiiiiiiiii' svstr-in, logli vaiiahilitv iii the i\hlI( 

confers l\i(ii' pathogen recognition to all iiiriivirii.al. At 

the popiiliition level. high \hiiC' liver-it equates to 

higher iniiiiiinological ('oriipereiice of a pojailitiOii iii 
tb' f;oe of ('loergent disease. ;is then' is all iuiete used 

ehauuee tiuiit rnicjstonce 	'lies will he present iii the 

geus' pool. The Mfi(' Class lI--DZB--J 1 locus was 
se(lrien('('ui froni 70 platypuses sanupied ill-ross their 

distrhotjouu. Relatively high levels of alielie rn'iuness 

Vet'e oi(s('u'v('(h. ',vith hnl1iuiciuig sele('tioli nuairutaioiuig 
\ IF IC (iiversitv across populations. In untrast the 

kiug Isiauud platypus's well,  niouuouuiorpliie at the 
DZB-31 b - us. atA loss of yl'uieti( diversity at n(-uutrai 
uuuu - rosatellitcs suggests predouuiinaiice of genetic ( irift. 

As it result the-c platypus's uiias' have eouuipi'ouuuiseii 

inul'iruiieIl eflu-si hilne'e, oid ciuselse esistanic' 

Fine Scale Genetic Strucuniug and In-

breeding Avoidanco in the i'nlotintain Britshtail 
Possu LU 

i\[,_80,/neil 5. Baiiksl. 1?.. Pea/sr/I2  

The 	Penner School of Enro-o,orn'nt arid lion ,etij, 

--i NC. C'anher-or. 2  Ru'su'ari'-/u School of B,oboq j..LV 0', 

Canberra 

liihreediiig depression earl he it i)owerful foaor in the 

evolution of mating patterns: driving selection for kin 
ivoidiitic'e. 	D('t(il('(i Ohs('lvatiouili studies onhined 

uvithi r cii ttackiig have revealed the existence of 

c'oroolex sociii 011(1 sexual hehiviorurs in aiiiinals. The 

advent of paver/il genetic niuuukers allot inuii\ihioi 

hosed stat st ical techniques has eiiahlcil further iisights 

into these social ia'haviou irs and t heir iufiuence on the 
spatial clistrihntion of kin. 	Inbreeding avoxlaniee is 
conononly detected by conipari ig the genetic sinniarit 

of niates to that expected rnider nul(lolll mating. 

However, this approa h ignores rest rio-ted access to 
mates tind tine scale genetic structuring, which can 

lead to t is' hvpothesisof ciii avoidance in niate choice 
henug rejected. 	Genetic uidvsis of the niouuilt;unl 
hruisiutail pssuro. that takes advantage of iOi 15ear 

cieiuogrliploe striuiv. has founoi evici -lice for inbreeding 

avoidance in ternile nilite choice, when restricted niate 
iO'e( .s is u-onsih'teci. FIow'ever. genetic sinoianit was 

only bus rtant in niate choice when fenides selected 

uliore distant nictes, illustrating the complexity of 
iitr'taetilig factors that (leternone niItilig patterns 

Dispersal and population genetic struc-

ture of the grey-'-headed flying-lox. Puie-ropus 

po/toce p/rains 

H. .J BlluI(iOui  P. P/itt2 , J. T. (loin:3  . A. J. S/on' 

i)cprirfrro'urf of BioIoyh'ul 5cre,rees,\lrreqnarre ('run 

u'rr'.sutuj, 	2  Du'jarrtrrrerit of Eroirrorirrui'iit aru,d Cirriote 

Change 	Erolritroo and Ecology Re.sr'orrh Cent cc, 

School of Bioloqouu/. Earth ao(I Errr'un'onrnerrtal Sr/-

cores (INS I-V 

The grey-headed living-lox P/crop es pohocr'phalnu.s 

is a t lireuitened species that has experienced a rapi( I 
population decline of appioxiuiatelv 3q5  in the last 

twenty years. 	This St ridv investigates population 

sti'uicl uiring ilillouig pl'ruluioul'nt grl'y-hin'onll'd hiving-fox 

coboi lies 	The genetic analyses coio 0 icted to date 

suggest I hit tile go-v-la-add living-lox lnn'euls a, 1 

single pinunuict' poprdation. hut the strength of this 

conclusion is linoted by till' analvsu's used (ailoz mnes 

and mitnn'honi(Irial DNA). which are i'apun,hle of showing 

only hroioi p'°-  Hei'e I use nocrosatellitu' data 

to 0 dress sevl'rid key (riestiens: 	2) is the species 

a single unit or it inetapoiuulatsui' 	(d) does natal 

philopatry oecuir , 	0111 ( I! is uhspetsiil sex--incised -, 

Analysis of five coloiues extero hi ny from ii lehinciurne 

to Bnishane revealu'n 1 high levels of dispersal aloof the 
absence of ev fence for natal philu patty or sex -hiase I 

dispersal, Tubs reselrchl has ililuottart  implications 

for the management p0-i es oh guev-huemleu:h living" 
fox's, Tins stridi' supports nuiui(uiiuig the species as ii 

slug/ic connected poprilittioul, amid theu-efoi-e olyocates 

lnuemidiuieuit of till' u-ooseryitioli status to yrilruu'rahln' 
in all states to c-ouiforni with thu federal listing. It is 

reconinended that (-lulling and forced hispei'suls should 
he suspended as they we bikcli- to he inetlect vi'. 0011 

are irieouopatihle with the couitiioed suirvisul of tin' 

species 

Conservation genetics of blue whales 

(Baiae-nopte-r'a ,n-uscui-as) in Australia and sur-

rounding regions 
C. R. if, ittorri - 	C. Cl. Br/uer'egor'urg' , - 	Ce' 	('.5. 

-in 	rune - 	P. 	('. 	- 	( 	L. 	N. 	Burton i, ', 	if N. 

Jun nec 	M. (I Corn-in-rn 	J. L. 3m n/s/er1  , 8, C. 

Lu'Dun: 7 , L. ,\I. ,\[n;iier" 

' Duupartuuunuut nut Bra/op-al ,tsumn'rn ':15 ,,\Iuunqumnmr'uu' Crur' 

'u- cs//nj ,V5 II'. 	schoo/ of Bu obonjrrol Sn'reroen-, - F/u uu der's 

('ru r ne-rui n/ u, 5,-I, l  Cc-n/re for Il"h a/c l?n'searr/u. Frnrruoro tie 

I-V-I, -i  8/ urn' (I/ia/c S/uT1----nur'r'auu'o eq. ('IC, 

11-/7ole Reseuru'n'lr , 	Duruus horn nj/u 1111. 	TheIn1-'euitern 

-1 ui tral,nuri if uusnu elm, (fe/ui/u poo/ DC, Il li. / So ui/li (vs 

Sn/rerun's S'cueuuu(I' Cu-ru/er, Co Jolla. (A,  GSA 

Vi haling has n irarna ticahlv red un-i'd the ahum idance 

of ('nciougetc'ui blue nvhiln's ( Boluru-ruop/r'rru ro uneuulus) 

ee'oi- luievinic, In the Sorithermi llenmisirhicre two suibsia'cies 

are u'eu-ognised. 	In Aristu'ulia tim-re an,  two kuiowmi 

Aristrnlilui fl'eding aggregations that oil-hr seinronahIy 

nil the Pn'rth (uiulvolu lit till' ('(1(151 Ill \\i'stlrn _-\uistu'ohia, 

and 	at the Bonnr'y Gpo-elI ny oft Son ith A' istrahia 

und V h'tnji'ia 	Blrue wha li-s are also known to travel 

hrorigh Gen (graphic Bay iii \\estl  rn Anist rclia, I uuit the 

popudution oil subspec'ihi- uienlil v of these bloc whales 

is uinikuiown 	We u- c rusiuug mnicu'osatellute nu,arkers, tb' 

nuitol-hiomiuiniul DN,\ control rc'giomu mel inti-oui nmueuic('l's 
to iuivestigetn' the genetic (hvl'isitv (mini sti'mlc'trmtl'. 

sohspl'cies uhiffn-'reuitiation (51111 luistoril,il derumongu'aphy 

of iOnic nimbI's in ,hristi'aha amni srmrronuminhmug i-egiomis. 
\Ve have foumuuni that the two kiroan ,\urstrabilmu felling 

aggregations are likel 	to n nlustit it-' olin' geliete 

pou>uiatiomu, (''hilhu is suspected to hrn'ed iii Ilidomo'u,il 
anul/or the Solouuion Islands, and hIve nil'tn'cteni a 

gelll -tic- hnnttlenn'u'k in these ,-\uistraliunui hOur' o'hdes. We 

will also present preliminary fiiidirigs about subspecies 

nub In-me muti,iluouu anIlE ilislnlril'al lil'rollgr;upiuv. Dun-  rl'seum'l - h 

will pi'ovunhe valuable imdoi'niation for nationuid lllicl 

uiitl'rmlat ional prograna ainiect at maria, i ng I i ie recovers-

of tiuese cia hungered whales. 
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T91: MHC-linked rnicrosatellite diversity in 

the NSW feline population 
K. Kirhg. K. .\[orrla .11. Li//tn. I. Bori-i. J. Bnt,tttj. 

K. Be/on 

Rae alt j of (ntc'rtnai-'tj Science. LTuVe'rsct,j  of .S!/000/J 

The nlicjor histoconipat hi itv complex ( Il-IC) genes 

are primarily involved in imniciiie function md are tI's' 
ltiost piilvuiorpbic genes in the Viii rebrare genonie. 

The feline \ I HE' has been shown to exhibit high 
levels of divi 'rsitv. 	We have used six i II IC-linked 
ncicoscttellite markers to measure levels of genetic 

\'ariath in in 130 out -bier! and 50 Bciriiic se Cats 

'i liected in NS\V. The glIDE-linked mirrosatellite 

loci in the out-broils have greater allelii' richness 

(5.95-11.08) than the Binniese (3.96-7.96). but, similar 
dileles ire 5(d) in Ii di popiilattoiis. Four of six 111(1 

three of Si_t loci in .,ut bred tool Burmese respectively% 

ileviite from l-Lirdv -\einbt'rg Ec1cnlihriuni. There is 

ii hi/by sign hiant heterozvgous deheiencv in bc,t h 

the our --bred (all six 10(d) cool Burnii'se ppiilatioiis 

(three of six loci ) . I niplicat ions of thesi results ivill 
be dincusserl including that 1)0th NS\V ciit-hrid mid 

Borniesi. cats 'siii small fouiiiler populations or biglor 

levels of inhri'eiling than rhe British arid Anierican 

rlotnistic rat piplilatrills. (iooiparisons with genetic' 

diversity cit ooii-gIl l( '--linlo'd oncrosatelliti markers 
ivill allow lis to nli'ternoni svlithii'r the i:iexpecr'il 

results tie ndic-atis-i of a ac'n'rrmlised heteni.lzt'gosit\ 

I 	hewoi'v cli']' 	, ti lit 11101cc) 	cvi ii'] I 	i 	t 11'- 	i.e iii - 

tint' r'sinictiih to the .thh'IE' regilu. 

192: The relationship of native Australian 
dingo to a domestic dogs and wolves 
-1 ..V. hh'/toii 	, Z. C. 	lIt' - .\f. N. K. 	lh'aoj'. LI. 
Zaoyc i/ 1 , B. .11. ron, IJo/dt4 . J. R. .tt/m,eiirooi,ui,' 

School of Biote(.'/l ii.ologrj and Bioolrcisiar Sc'1- 
of 	I  V,L! Soot/i ftSile,s. 2  Riimoc,ott, 

C'ent,c' for (Dine Fccncrtm,nn,. lita/cj.'i.s. 	(miirer'.itcj it 

Dccii, So uth (Va/cs. 	School of Vet c'rloary 11rdwooc.  
Uncri'reiti; of Pc'no,eij/,'ant,o. P.!. U.S.I. 4 Drpt Eeo/ocjj 

and 	Ei'oiictiomiarij B,o/oq'ij. 	( Diire-reif!; of ('ii./mfocsii 

Los In jo/en. C.I. USA 
The hugo is an Australian native tionial that arrived 

oil tlii' island couti our 4000 years ago. Silt (DNA. and 
mii'roscttelhites show there is imaged genetic variation 

in dingoes sliggestimig a siiiccll founding population. 

[Dingoes are outlet threat of extinction from inter-

breeding with E.iropecin domestic cli go and uiarkrs 

are needed to clirfernnti,ite thorn. We typed 6 rlhngoec- 

froni different localiti 	using the Atfymetrix- (.'anille- 

SNP (lap 'iD. \\heii  i'oiiipai'id to the C'anFani2 data 

of 900 dogs cool 5011 wolves (cVii.ticr'(,  464:898. 2011)). 

the cli igo is shown to hi' relcitc'rh to clootestic dogs but 

it groups with ancient hret'ths as the gem tii'allv least 

'aria hle. most distinct of tIn' dig breeds. A comilparison 

of rliiigocs at 18.000 SNP Ii,i'i with 500 dogs of 15 
breeds shows it particular excess of hiomozvgositv in 

the dingo on (lAiD at 32-56 NIh. which contains the 

IGF I gene. hiaplotvpi's for which are associated with 

size in dog breeds. Ti's' honiozygosity comibh he it result 

from s ectioti at other genes, from ii(Liptittion to the 
Aust ra licuit it uviroll mutt it. or it neni mint of select 0 ii 

during the early stages of cloniest bat ion 

T93: Finding foxes in Tasmania: faecal DNA 

analysis reveals widespread distribution of an 

elusive introduced predator 

.1. 	J.Dli' B, rio/ilt. S. D. Siren t  - 0. Beret12  

liefitiit' for .45 p/o't/ Ei'o/ocjcj. (rd i'c'.r.nittj of Ciinflc'rra. 

C'aitherru,,.IC'T. 	2  In. 'asic 	Aminals 	Coopec'atim.'nr 

Research Centre an,i'l School of ,'-In,irncil Bioiogcj. The 

Viii rersitrj of Western .1 a.str'alinm, 1.1 1-1 

The red fox ( Va/pen uuipes ) was recently crct,rodriced to 

Tasmania. ;in island refuge for many Australian species 

at rink of p'  rlc-git in. Errirl bat ion of the fox popilat ion 
at this cin-IY stage is imp irtant for both conservation 

01111 agric'm ul t tire in Tasnian hi hi it monitoring this ellisivc 

plot presents op 'i/al problcuis. \Vc ' iisc DNA analysis 

of faeces to ident i/v fox trc'sc's moim I high light co-iris of 
fox activity, Since 2007. %vc hiavi' si'm'i'eii rI arounth 7000 

si'ars collected rio part of a strategic survey co'ross 
Tasniania rind in rc'spoilse to fox sightings. Special 

at ti'ntlon is neechei I to rnaxinline ciinphihccit ion success 

and to prevent rout cinnn,1t ion whs'mi worki ilg wit Ic trace 

DNA. c'spi'i'icill 	th v given 	e' large st-ale i,if this pi'iiject 

tush the mmiikni,avn ages of the scats. E'omcscqucricthv we 

11)1)11' strict protocols cit all stages of our work. fi'omii 

Sic)] 	II iI'ici'i ciii 	Ia 	­11c 	1b'iil 	to 	nc-il chill' 	lc,cochhiig 	cald 

arccmlvsis in our hc'ihiccmti'ch trace DNA t'cii'ilitces, Fox 

DNA has ill-en Ic lent ified froni oats ci,hle'tech across 

Tcmnoiaiircc, I hi'inoiistm'cctin'g ml iviihi'spricirh distribution of 

than tnp pm'cehcu'ir rco]gimig fnicmim tici' central north, to 

muir siti's in the 'ant ccil ocilithl 'mist, (Icootvpiiin, with 

i'iocrcisati'llctcs much a sex oiccrh'o'r is how' mninlerwciv to 
irh'ntifv individual fiixes and assess their relatem'hrii'ss. 

Epigenetics 

194: Statistical support for the periorl-10 
diuncleoticle encoding of nucleosome positioning 

in yeast and mouse 
J. Epps'. H. Yin92"1 , C. lll,.ttle/j m  
I Sc/tool of Eiecrtrii-cil Ecji'cieem'ici,j ama) Te/ecomrunu,i- 

no'atton.c-. 	('VSl1'. Sijciccc'cj. 2 Bioicif'ormnc teA Group. 

('Sf1? 0 Plo cit Irc,c'iii,otrcj. 	('11,11 barn, 	Co nip cit atmorc,ai 

Genorncc.s (Irn'ci.p ,JC'SAIl?.....'1'. ("cun.ber'ro 

NmlcheoscJulles clue the func lcoiientctl packaging moAt of 

etikarvote DNA torI servi' it critical function in the 

epigenetcc i-ontroh of gemuc reguilcmtiiin. 	('omisisting of 

1 16 hp of DNA ivrappm'iI arocinil it h'uisticomr in'tctnci'r. 

nuchcosonmis aftei- t the ac-m'n nnibilitn' of DNA to dic gene 

regmihciteim'y ctppclrcitlis ..\role for DNA sem'huellce in 
crmic'iiihiucg mico'leociimite loccttions has been comijc,'c'turenh 

for clinic time with a " 10 hp pt 'riochicitv of 'm'rtcuill 
hiiuc's'Ic_'i_iI iAn's hieing bhc'nl beth as cm imui'het,si,oic' position-

big seqlicni'i'. We refer to thlese period 10 moicheosoune 

pi isit ioning cii uimicic'ot Ohes ;is the N PS. The fumlct ii mnal 

sigmlihicclml('i' of' NI g  hart' hieemm t'iimivimii'immghv chmccitmc-

strmutc'd experimeuitctllv in it nuniber of iiidepcuiihc,'nt 

st mlii's. Direct evcthrmat ions of the assod'icmtioml betweeui 

NPS and inihiviclucth nuchcrosouse hom'ations hicive not been 

m'hittce clue in jmi't to the Lock of statable unethcin!s for 
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iileiitikiiig \It 	'do 	levi lipil ii 	iiiihriicitlii -v piriti 

estiniittii,ti tei - hniqiie that, nhieouri -s the tiiugt Ii of it 

giviti (e.g. putatively douiinauit ) p(-rio(Iie t'iiiiijioueiit 

and 	ili-ti'iiiiiuts 	it 	igiiihi-tini i. 	We 	ipplitil 	the 

techuiijui' to the i'uttii' geitilmesof vi'ist atitl 

nioiise. We foiiiil ii striking NI'S rlistriliiitiiiii in yeast 

and strong support for the petiod-lO ticinience of 

NPS in iiitinse. I'licsc iesults reitiove it 1-11th-al barrier 

for 	vtd uniting tie it he of pci's it he "leone its in uncoiling 

nuitle, 151 nil: Pt  situ ttiiu. 

T95: The phenotypic significance of CpG 

variation within protein coding genes 

[I 	'J1  C. list/tug2  

Biitiiijhr'iiitit-o Crouip. ('511/0 pliiiit i,ii/iuitrg. ( ' tiii-

uric, C'oiojuitiifionuil (;i-iiiruicl (/1111/i JCtll?. 

.1 V U. Caohe r'uii 

The challenge in genius' rese(jiicni-iig stiiiliis is 

houV to thistiiti,iiishi plii'uiiivpueallv agnihit:an' iNP-i, 

such as tiutict' with rli.l-utu-i ui-oiteiitutiti, frouui neutral 

vai- iitiuts. The ('pG diuitleiitu(Ie constitutes --2.1' of all 

huttuutti diuuielet,ticles bitt their variations contribute to 

10(1- of bunion SNPs putatively he to all eht'viti'd 

niuttatutin priiptusitv front 5--nut'thivl u-vtosiue  

\\e evalui;itt'd it preduetmu ft-out population getiu'tiC 

ht'orv t hi;it stronger pitriki ig selects iii shioult I itpi'rate 

on ('pG - ti tiitoning i',iilt.ius resulting froni the iitepItc 

of great till Itability and selective i'onti-aitits. 	We 

i -ontrasttt I 	Vii uIitiouu\ dvuuouut-s and rIte uioile of 

natural ',ci,-itiou ht'toi-t'u genloni's that uiitli\I:it, 	intl 

tie not uii'thi\liite their DNA. iicing priniuiti-s tuid i-i act 

respectively Bc isp plying a new eIiss of i'oi Ion so h

ttition niodels with CpU context-dependent puriuieters 

and properly adjusteil background constraints, our 

results confirmed t hit CpU--containing cot Ions are 

under greater pu iii king select ii in in pritniti's and not 

in yeast. Finally, we present a niethod for predicting 

candidiite phentit ypically influential Cp( 	posit tonu 

inhiunniti genes awl deuionstnitte that it siii cessfullv 

rec.ipitli lites kuti isvuu disease-- (oising viriitiou. 

us- litieatit,ns classically issitt'icitt'ti witil tin' plit'iiitil 

ui,uuuial Ni itt cuticle-il it nunhi lower li'vu-ls, or 

uessiug idtiigetlier. Surprisingly, the Xi in uiiusupiils 

is t-luiirt,'t,'nis,',l by iui,iililn'iti,iuis geiii'tillv ussi"itted 

witll pt'ri't'utroinerut hit-teu'ochrtinittuti. 	lilti-supial 

inactive X chrotnitii might, therefore. ri'tinu-seuit an 

ancestral opigenctic svsti'ui of tlosiige ciinupt'usition 

that was lujicki-il ti-ton neighibituriug cittistututive 

hiett'rw-h tie it at in. 

T97: JMJ14. a JmjC domain protein, is 

required for RNA silencing and cell—to--cell 

nioveutent of an RNA silencing signal in Ara 

bido psis 

1. 	ES iou-/ut 	D. C. Bitii/couotti' 

Depintoui-'uuf of Pliiuut Scuruiu us. /'uuo'nuutij of ('tim - 

hull/i/i'. 	Rirsu'urc/u School of Buo/oyij. 

-i V U, ( 'luuu he ire 

RNA silencing is a serjuence—spt-'cifin' RNA degradation 

prot-iss d-onst'rvt'i I iii fuingi. atouiiils utill plittits t hat 

is associated lvi t h ('eli—to- ('Ill nioyu'nient of a niobilc 

siit-tit'itig signal - 	lItre we (Its-tribe a putitive histtan' 

lId k-sine 1 trttiuu'this-1 rh'uit'thu'hase, ,hisl.J Ii, that is 

I'l'ijuui'lh for uitihiiht' RNA silt'iii'ing in an Arahtiihii1isis 

triiusgr'ne svstt'ni. In aiiuhitioii to an effu'u't on niohiiht' 

silu'niitig tin' joujl 	nnitttits itist) htti rt'duiccil (hill 

DN.\ iuut'th', lition, iui-rt'tsi'il al uninlitit-,' of r'tilllugi'tiliius 

ti- insposon transcripts and t In-v flowered eailier than 

'cliii type. 	We placid the' ictivitv of hisb.J I I 	it it 

'liusvnstrr'aiui point in IIN.\ sileniliug pithuciis h,i-ioisi' 

nit' silui-u'llulir locttit,uir, of uip'tu'i - ui ilutiihilliiluts 

hiN.\ -tit-p(, tith(tit 	RNA 	pt>hyiuierasi' 	)RhDi/2) 	tntl 

\rgoniauite ( ,-hGO 4) were not pert irbed in 	juuij I j 

to tttnts, 	Thit'se results illuistritt- the pott'nt ial for 

a link bt'tuvt't'tt RNA silt'tinitig an,l dt'niethivhitiiin of 

h stone lid trinsirthvlvsitie. 	We pr lpost: t hit .1 is Id 11 

acts closvuistream of the .-\rgonar itt' effect or ctinitilex to 

tht'nietlivlitt' isistont' lId hvsine 1 tniuiiethc'i ni'siihties at 

thu tui-'gt't of RN-h. silt'uting. 

T96: Silencing the X 

P. 1). b-f titers, .1 ('lie trot' it. .1. .1 liars/i uP Cirrus 

C'ouriiiiiuitii'u' ft ,iooiui:s Cr'ouijt. Eiolution. Ecology cud 

Ce uictics, Rev ui/i School of Biology. T/i c A u.struluioo  

,'viit,ouio/ Un li-i rsitij, C'aohut i-ri 	-i is.tt ratio. 

In most nionui,ils fentuules have two K c'hronnist,tut's, 

uvherets nuili's his-i' just one N and it testis nieternutung 

V. Thus leo Is to iii intl iiluii-e of N gent' dose between 

thi' sexes, for urin( a it nlosige conipetusittutin niechianisni 

is required to restore. lu plio-ental uiuiuniiils, btiloo'ed 

expression lit'twet'n tie' sexi's of N gi'tli's is olueveil 

In traustriptutinal silencing of out' N t'lironittsotue in 

t11 somatic tills of fenitles. This (it innitic exouple of 

t-huouiosouii' tsiile gene silencing. c:illed K chroiuos,itne 

ititi- tivation (XCI). is atlueved by the inactive N (Xi) 

inquiring ii chiau'acterist it -  set of histone rnoihilit'utions 

that alters it into trnisi'ruptiotiuihhv silent ficultitive 

heteroehrouiitiu . 	\Iarsupial tuauiiuihs also iulneve 

dosage eoiupeusat iou by XCI: however, the repertoire 

,if lustittit' ui,iiljheiitiiltis ieciuitcd to tin' in,ut'tivi' X 

is somewhat different On the niarsupiai Xi, histone 

32 



Index 
Agraw;tl.A.K.. 16 Clien. Z.. 	17 

Aksoy. Y.A.. 16. 91 Clieng. V.. 24 
Al Nadaf. S., 23 Chernoini .N.. 11 

Allsopp. M. 	li.. 	.37 Chitwood. B.. 2 
Anihr,. BA .22 Cliong. A.Y.. 18. /8 
Ainlreev. V.. 	/0 Chong. C.. 25 

.-\.nstev. 	K.. 	11 Christie. D. L.. 	1 / 

Antlionv..... 6 Coates. D.....5 
.\heiidn. 	SB.. 	1.1 Cook. C. C.. 1 / 

.\tkinson. S.. 	18 Croiston. P. S.. 	/5 

.\itstiii ..... 19 Crook.....8 

.'xforrl..... 1 Crowhurst. R.. 1.3 

?SaIilo. 	\l.. 	/ / Ctinniugliane S.. 	90 
Baker.. A. SB.. 	1.5 Daborn. P.. 7 
Baker. C.. 	1.5 Das. D.. 11 
Balas0,ranianian. 0.. 7 Davis. .... 17 
Baldwin. Fl. .1.. 30 Deakin. 	J. E.. 	17. 22. 2.1 

Ballou. J. D.. .3 Daane. F., /7 
Ballouz. S.. 	11. 	11 Degeoharrlt..... i/i 

Banks. 5.. 	/0 Dennison. S.. 17 
Barr.  .N N . B.. 9.3 Dillon. SR.. 	19 

Barrett. ..... 28 Dohbie. SB.. 29 
Barrett. 	L. Ci.. 	Ii) Delrls. 	F. N.. 	10 

B,trro\v. R .9 Doiial I. 	.3.. 	/7 
Barrs. V...) / Dovton. S I. - 28 
Barton.....S Du lash. 	S I. 	IS.. 	.3 
Barton. 52.. 22 D'a iverli. 	B.. 	/0 

Batrerlaun. P.. 2. 	5 Esteal. S.. 	1 / 	1.?. 	91. 	Is 

Boileoiihe. D. C . ~ 	12  Ela'rt. 	F).. 	9 

Beale. 51.. 8 Ehv. P.. .30 

Beathv......3/ Edwards..... 17 
Beekniau. 51.. 25 Eldrirlge. M. D. B.. 	3. 29 

Beguni. B. S.. 13 Ella. L.. 	16 

Balint, C., 14 Elliott. C. P.. 26 
Baby. 	K.. 	.3. 	1.9, 	.95. 	29, 	.11 Ellis. 	J. 	Cl.. 	/0 

Berry. 0.31 Endicott. P.. 	12 

B'rtozzi, 1., 	1.3 Epps. .J.. 	91 

Bionrlo. C.. 	1$ Ezaz. T.. 2. 	2. 	.3 

Bissett..... 15 Faiv.... 28 

Blair. 	1)., 	2/ CiBa. 1).... 1.3 

Blvton..... 30 Firrugia, B.. 28 
Boonter. 9.. 16 Fatkin. 1).. 	11 

Bro'llev. S.. 	.5 Fenelon. 	J. C'.. 2.3 

Brarlman. H. 51., 5 Feug..... 12 
Bragg .1G.. 	/9 Fetister. C. B.. 4 

Br' adliirst. 	1... 	2.5 Fenton..... I 

Browliti, I.., 27 Fitli..... 1.3 

Brown. C!., 	16. 21 Fol'v. 	\V..... 10. 	19 

Brown. 1.. / 5 Franklitni. F/.. 4 
Brownli'. .3. 	'.. 	1 F'reeinan. .3. 	5.. 	15 

Brvint. 	L. S F.. 15 Fretn'h. 	II.... 6. 	1.3 

Bin-klet 	ii.....12 Fritz. .1 	.a. 	15 

Burdon........ 10 Froinnier, 51.. 20 

Byrne. 51.. 5. 9 Fuller. 	S..... /.5 
Cannell. B.. 5 Gaeta. B.. 11 

(SKin. J. T.. .10 Gardner .51., 13 
C'hapnian..... 2 Georges..... .2. 3. .3 

Chauni'il......32 Gibbs. B .... 2.3 

Chin. C . 17 Gibson, T.. 2$ 

3:3 



Gilehrit 	A. S.. 1 Lvi'. 	11.. 	26 

GiIIiri, 	M. 	Fl.. 	14. 	/6. 	21 Lee, 	J.j-J 	18 
Gininii'll .N.. 	19 [ci'. S. F. 	1. 2 
Gongnra. 18 Licinio .3.. 	/0, 	18 

Conziulez Orozrn, C. F,., 15 Lilli'. 	\f., 	29. 	:11 

Gore. (9.. 	/1 Liiii..... 27 
Gondi', F., 27 Lind. .1.. 9/ 
Grant. (9.. 	/ Linde. C. (9.. 6 
Grant. W. N.. 8. 14 Litnlenniaver, 1)., 26 
Grattepaglia. B.. 	/ I LOiter..... 4. 22 
Gravei ...................... 	p Lii 	J. Y. 	j 
Greadv. J. F., 7. 	/6 [in. Y.-( .. 8 
(;r'ih. 	B.. 	6 Livernois 	A. NI.. 23 
Fliiinann..... .21 Lowdei-i 	S.. 18 
(I jr I.. 	K., 	6 Lowe 	A.. 1.3 
[la-ni SIi,rkev. Y.. 	10 \[aidoiiald........ 31 
[lay's. 	C.. 	1 \LnsliaII. S. D. G.. 	.2 
leeni n. 	P.. 	.9 8 faa in. 	Ii., 	2$ 

F leger......4 11,wtrnnirli. 	( ' ..... 18 
Fleiilerson.... 13 \Iathei'. P. B.. 	15 
Henle. IC.. 6 \[eArtlinr. S.. .5 
Bin Is. L., 	1 7 81 vEin a. K.. 19 
Ho. S. V. \V.. 12 81eEvv. B . . 	21 
Eloelni..... 6 \leEvnv. B.L.. 19 
Hoffniann...'. . 	l \ IcEivan. L. . 	/4 

HiIOir.,n. 	Ci.. 25 1leGe'. P..... 8 
FJsn. 	A. 	1... 	2.; MeGriw. F.. 25 
Unison. 	(.'..... 14 8(9Gn'g,r. 5.. 	26 
Hniit. G. 	D. 	I).. 	/ Melville. 	L., 	/3 
Flntrlev. 	(1.... /9. 	9/. 	31. 	'9 81/I/n..... 15. 	16 
1Thrg. 5.. 	1$ Miller, 	R. 	B.. 23. 	9.. 

.Jnn, B.. 	25 Mliii.. 	P. 	.11. 	13 

.J'rrv. 	B.. 	21 8 iontgonierv. G. xv.. 26 
Johnson. K. N.. 1 \Iorns, K.. 19. .11 

.2 	liii.soi i . 	ft.. 	2 81 in 	an..... 20 

.Jhns)n. S. 	B.. 9 \lovzis. 	B.. 	.21 

.Jordon. K. S.. 	2..? \Inrpliv. B. F.. 3 
l'.ollncr. T. (. 	/0 \ [f 	U. 	B.. 	.1 

I\annlf)j)an. 	B.. 	I( 1lnrpliv. 	1).. 	/6 
Kearnev, P.. 	. 	22 1l111-1,v. 	N.. 	. 	22 

I\enip. D..... 1 Mnrtagli. V..... 23 
Kemp. Di.. 17 Mvinrg....... 14 

Kendricks, (2.. 6 1lvenng ..J -I.. 	IS 

keszei.... 16 Nimni, B-li.. 	18 

Kilian.... i; Neniri..... 10 
Kim. K-K.. /8 Newconmh, R . D.. 2, 	1'. 

Kim. \V-J.. 18 Navmnan. .5.. 28 
Kim. \'-O.. 18 Notate. 11.. 	5. 	.22 

ICing..... 2$ Nvimolt, 	I)., 	26 

Kirby. K.. 31 OiiIeallv. D.. 2. 	2. 	1 

Kirov. 5.. 	/ /1 O'Neill. 	(9.. 22 
Rp'Ileherg. 5.. 	1.1 ()mkeshm,tt..... .21) 

Knerr. N.. 	/ O1lrovd, B. 	P.. 27. .27. 
Knight..... i. Oti. M.. 11. 	11 

I\omna, E., 2) Oxlev. [, 28 
koimg. Hi ... 	IS P-Fiatt,nmatm'n, R. 	Ia 

Rrimlinek..\. 	8 	. 	1.3 Pmcimvmn,A., 10 
Nmanss, 5.. 6 Punter. J. N.. 26 
Krokhin, 0., 10 Paniu'll 	J. 	Fl,., 9 
Kmosch, M. 5., 15 Pmpm'nhiss. A. 1.. 2. 

ICimiheitu, (2., 	/0, 	21 Parker. S. F,.. .9 
Lacy. B. C'.. 4 Pmiz-Filho, C;., io 

34 



Peakall. H.. a. 9. .30 

Poldv. .J.. 9 
Punting. C. P., 24 

Porter. NV.. .1. 22 

Pottii. B. NI., 14 

Praad. k.. 22 

Prodhin. NI..... 8 
Quinn..... 2. .3 

Raj Kuinar, K..... 14 

Hiko. L., 1 

Bills. K.. .4 
Ravensdde. NI.. 10 
Bis. G.N.. 19 

Il'nnant. F.. 7 
Ilenfree. M. B.. 24 
FO(,. 5.. 1)) 

Fi,'Iiar,In,n..... 15 
Lu 74er..... 2)) 
Robin. (.. 2. 20 
Rigel-Cullard. C.. 18 

Rose. C......2 
Rrs. II..... 2 
Rove. .J .. 28 

Rviner. F. D.. 9. 20 
Silehi........ 
Sampson. .J . F.. 9 
S n( ier-oii. C.. 2.') 

in're. S. D.. 2. 3. .3. a. 
V.. 'I 

S'IiiiIt, ( 	\V.. 8 
S(litnirit ..... .3 
Seine. 1. 0.. 32 
Sgrd. C.. 17 
Shannon. NI. F.. 6 
Siieirnini. D.. 20 
Sherman J. 0.. 31 

Sherwin. W. B.. 4. 
Siddle. H.. 24 
8iiieliir. E.. 6 
Siiielair........ 5 

Snnrh. S. NI.. .2') 
Smith. S.. 17 

Sons. 5.. 20 
Sout horton. S. ( ;. 1.9 

Stasink. S.. 8 
Stow....... lii, 17. .29 .30 

Strii Iger. C.. . 12 

Suhhotin. 1w. IN 

Sun merell . B. .\ . . 20 
Sunuucks. P., tl 
Svei..... 20 
Tan. N.. 1!. 21 
isv. W. 'F.. 29 
Thomas. 'F.. 19 

Thompson. J. N.. 1 
Thompson. M. II.. .3 
TFiiraII. I. H.. 10. 15 

Tohon, F., 2.2 
Todd. E., 21 
Toonin. L. . 24 
Trevikis. B. 7 
\'aillanc, um't. R. F.. 14 

I 
\irinili. LI.. Ia. 21 
Vassilievi. I. . 7 
Visscher. P.. 21. .20 

Wide. C. NI., 26 
Wakelin. S.. 1.5 

Wang. F...31 

NVard. T. .3 

Warn. C'. G.. S. 14 
NVaters. P. D.. 2.11. 32 
N\ehh. 1-1.. 10 
\N5hh..... 19 

NVlnte. F).. 12 
Winreimed M. 0., 6 
Wilkins....... 10 
Williams. R. B. Fl.. a. 1 .1 

Wilton.A. N.. 31 
Wilton. A.. 21 
Windsor. T.. 11 
Wang. F. S. NV.. 24 
Wing.....L.. /0. IS. 21 

NVotig. NI. K. K.. 31 

19 

NV edward, R. F.. 29 
\Vollei'. R.. S 
Wore'.. NI..... Li 
NN'i. Z. ('.. .11 

Ni.... 17 

V,zgin. N .5. 22 
Ying. Fl., N. 32 
'Noinig..... 21 

Zimigerl. [3.. .31 

Zhng. N.. 22 
Zivirt..... 26 
de Bnmmvmie. NI.. 
van Hoist Pellekaimi. S.. 21 
voh Holit. B NI.. 11 

35 



c 

\ 


