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6 3 .7  VAN UITREGT, V.O.*; HURST, T.P.; WILSON, R.S.; The 
University of Queensland, Queensland Institute of Medical 
Re s e arch; v. vanui tregt@ u q. edu.au
The evo lu tio n  an d  th erm a l d e p e n d e n c e  o f  in d u c ib le  
d e fe n c e s  in  m o sq u ito  la rvae .
T e m p e r a tu r e  p ro fo u n d ly  in f lu e n c e s  th e  r e a c t io n  r a te s  and  
efficiency of all physiological system s. During p red a to r -p rey  
in teractions we often expect te m p era tu re  to directly influence 
the  locomotor capabilities of both  p red a to r  and prey, and thus 
a l ter  the dynamics of the system. However, predation is seldom 
j u s t  a s im p le  g a m e  of ' c a t  a n d  m o u s e ' .  P re y  c a n  in d u c e  
b eh a v io u ra l  and  m orpho log ica l  d e fe n ses  th a t  in c re a se  th e i r  
chances of escape and survival. Prey can commonly achieve this 
by  r e d u c i n g  t h e i r  a c t i v i t y  a n d  m a k in g  t h e m s e l v e s  le s s  
c o n s p i c u o u s  to  p r e d a t o r s .  H o w e v e r ,  r e d u c i n g  a c t iv i t y  
c o n s t r a in s  to ta l  fo ra g in g  t im e  an d  c a n  le ad  to s u b s t a n t i a l  
energetic costs. For ectothermic prey, increases in tem perature  
co u ld  m a g n i fy  t h e s e  c o s t s  by  i n c r e a s i n g  to t a l  m e ta b o l i c  
d e m a n d s .  We t e s t e d  th is  id e a  by e x a m in in g  th e  e f f e c t  of 
tem pera tu re  on the costs of behavioural responses to predators 
in  m o s q u i to  la rv a e .  L a rv a e  of th e  u r b a n  m o s q u i to  A e d e s  
notoscrip tus  avoid predation  by reducing activity. Our previous 
r e s e a r c h  h a s  s h o w n  t h a t  t h e  r e s p o n s e  is i n d e e d  c o s t ly ,  
r e ta rd in g  g row th  and  deve lopm en t  and  m an ifes t ing  sm alle r  
ad u l ts  th a t  have  a s h o r t e r  a d u l t  l i f e sp an  w h en  n o t  fed. We 
expect these  costs to be exacerba ted  in larvae rea red  a t  h igher 
t e m p e r a tu re s  or, la rvae  will trade-off  the  in c re ase d  cos ts by 
limiting th e ir  behavioural  re sp o n se  a t  w arm e r  te m p era tu re s .  
T h is  s tu d y  p r o v id e s  a n  e x a m i n a t i o n  of  t h e  i n f l u e n c e  of 
te m p e r a t u r e  on th e  cos ts  of induc ib le  de fe n ces  in  p rey  and  
p r o v i d e s  i n s i g h t  in to  t h e  s u b t l e  e f f e c t s  o f  t h e  t h e r m a l  
environment on ecosystem dynamics.

S 2 .2  VAN VOORHIES, W.A.*; GOTTSCHLING, D.E.; New 
Mexico State University, Fred Hutchinson Cancer Research 
Center; wvanvoor@ nmsu.edu  
M e ta b o lic  F u n ction  an d  A g in g  in  Y ea st 
The m o s t  w idely  p ro p o s e d  m e c h a n is t ic  ex p la n a t io n  for  the  
aging p rocess  links the  p roduction  of f ree-rad ica ls  and o the r  
oxidants p roduced  during  aerobic resp ira t ion  to b iomolecular 
dam age tha t  results in aging. While the scientific origins of this 
c o n c e p t  e x t e n d s  b a c k  n e a r l y  100  y e a r s ,  c o n s i d e r a b l e  
c o n t ro v e r s y  c u r r e n t ly  ex is ts  r e g a r d in g  th e  im p o r ta n c e  of 
metabolic  r a te  to longevity. We are  purs ing  an o th e r  po ten tia l 
explana tion  for aging-the inc rease  in genomic instability  th a t  
o c c u r s  d u r i n g  a g i n g .  T h is  p h e n o m e n o n  h a s  b e e n  m o s t  
extensively character ized in the budding yeast,  Saccharomyces 
ce rev is iae ,  in w h ich  th e re  is a la rg e  in c re a s e  in  th e  r a t e  a t  
w hich  gene t ic  h e te rozygos i ty  is lost in the  d a u g h te r  cells of 
a g i n g  m o t h e r  c e l ls .  R e c e n t  r e s e a r c h  i n d i c a t e s  t h a t  th e  
age-induced inc rease  in genomic instability may be caused  by 
defec ts  in th e  b iogenes is  of iron  su lfu r  c lu s te rs  (ISC) in the  
m itochondria .  T hese  defects  p roduce  cells th a t  a re  unab le  to 
ca r ry -o u t  ox ida tive  p h o sp h o ry la t io n  b e c a u s e  of d a m a g e  to 
mitochondrial DNA. This mitochondrial dysfunction may lead to 
increased  ra te s  of genomic instability and a loss of resp ira tory  
capacity. Yeast cells in this s ta te  experience a crisis in which 
they show reduced growth rates,  high ra tes  of cell cycle arrest, 
and an  inc rease  in nuc lea r  genom e instability. This is though t 
to  be  c a u s e d  by  a r e d u c t i o n  in  t h e  m i t o c h o n d r i a l  i n n e r  
m e m b r a n e  p o t e n t i a l  w h ic h  c a u s e s  d e f e c t s  in  m o le c u l a r  
t r a n s p o r t  in to  an d  o u t  of th e  m i to c h o n d r ia ,  a f f e c t in g  ISC 
biogenesis. We will p resen t the  results  of experiments in which 
we t rack  the  localization of f luorescently  labeled ISC proteins 
for yeas t  grown on different metabolic su b s t ra tes  and as cells 
r e c o v e r  f ro m  t h e  m e t a b o l i c  c r i s i s  i n d u c e d  by  a lo s s  of 
mitochondrial DNA. Additionally we will discuss the  affects of 
mutations in ISC proteins on yeast metabolic function.

9 0 .5  VAN VALKENBURGH, Blaire*; SAMUELS, Josh/X; BIRD, 
Deborah; MEACHEN-SAMUELS, Julie; Univ. of California, Los 
Angeles; bvanval@ ucla.edu
R e sp ira to ry  and O lfa c to ry  T u rb in a te  D im e n sio n s  in  
A q u a tic  and T erres tr ia l C arn ivorans
The m am m alian  nose  conta ins  an  extensive  se t  of scroll-like, 
p a p e r - th i n  b o n e s  k n o w n  as  t u r b i n a t e s  (or tu r b in a is ) .  The 
tu rb in a te s  a re  a fu n d am e n ta l  f e a tu re  of the  c lass M am m alia 
and  key to two of th e i r  h a l lm a rk  f e a tu re s ,  e n d o th e rm y  and  
olfaction, and yet we know relatively little about the ir  anatomy 
a n d  f u n c t i o n .  W e u s e d  h i g h - r e s o l u t i o n  CT s c a n  d a t a  to 
quantitatively analyze turbinate  s tructure  and scaling in a wide 
r a n g e  of c a rn iv o ra n s .  M e a s u r e m e n ts  in c lu d e  n a s a l  cav ity  
volume, respiratory, and olfactory tu rb ina te  surface areas. The 
varying the rm oregu la to ry ,  locomotor, and olfactory dem ands 
am ong living ca rn ivorans  su g g e s t  th a t  species  with  differing 
eco lo g ie s  sh o u ld  h ave  d i f fe re n t  t u r b in a te  d im e n s io n s .  F o r  
e x a m p le  m a r i n e  s p e c ie s  a r e  e x p e c t e d  to  h a v e  e n h a n c e d  
r e sp i ra to ry  su r face  a r e a  in re sp o n se  to g r e a te r  dem ands  for 
h e a t  and  w a te r  c o n se rv a t io n .  A c o m p a r iso n  of a q u a t ic  and  
t e r r e s t r i a l  s p e c ie s  in  fo u r  fam il ie s  (U rs id a e ,  M u s te l id a e ,  
O tar i idae ,  and  Phocidae)  revea ls  th a t  aq u a t ic  sp ec ie s  (both 
freshw ater  and marine) exhibit reduced olfactory surface areas 
an d  g r e a t ly  e x p a n d e d  r e s p i r a t o r y  s u r fa c e  a r e a s .  The one 
e x c e p t io n  is th e  e x t in c t ,  t r o p i c a l  C a r i b b e a n  m o n k  s e a l  ( 
M o n a c h u s  tro p ic a lis  ) t h a t  has  a r e s p i r a to r y  s u r fa c e  a r e a  
similar to th a t  of te r res tr ia l  species. This, and the  fact th a t  the 
river o tte r  ( Lontra canadensis), a species with ready access to 
drinking water, has expanded respira tory surface area, suggest 
th a t  the  pr im ary  function of the  resp ira to ry  tu rb ina tes  is hea t  
r a th e r  th a n  w a te r  conserva tion  in bo th  the  aqua tic  p iinipeds 
and mustelids.

5 0 .2  VAN WASSENBERGH, S.*; ROOS, G.; AERTS, P.; Univ. 
Antwerpen, Antwerpen; sam .vanwassenbergh@ ua.ac.be  
The h ead-dow n  p o s tu r e  o f  se a h o rse s: an a d a p ta tio n  fo r  
p iv o t fee d in g ?
Syngnathid fishes cap tu re  p rey  by ro ta t ing  the ir  head  quickly 
to w ard s  prey , and  su b se q u e n t ly  suck ing  it  into th e i r  snout.  
Previous studies showed th a t  head  pivoting is driven by elastic 
reco il of the  epaxial m usc le  tendons .  However, n o t  only the  
h e a d  m oves  d u r in g  p ivo t fee d in g  in  sy n g n a th id s :  th e  h e a d  
p u s h e s  off a g a in s t  th e  a n t e r io r  p a r t  of th e  t ru n k ,  w h ich  is 
d isp laced  in the  opposite  direction . Since the  posit ion  of the  
trunk  relative to the head is unique (for a fish) in some species 
of Syngnathidae (e.g. seahorses ,  seadragons) ,  this could have 
consequences (or even be an  adaptation) for pivot feeding. To 
study  the  effects of several  m echanica l  cha rac te r is t ic s  of the  
head  and trunk  during pivot feeding, a forward dynamic model 
of a pipefish (closely resembling the  ances tra l condition) and a 
s e a h o r s e  ( p h y lo g e n e t i c a l l y  m o s t  d e r iv e d  c o n d i t io n )  w as  
developed using Matlab-Simulink. In all simulations, an  equal 
a m o u n t  of e l a s t i c  e n e r g y  is r e l e a s e d  to  a c t u a t e  th e  j o in t  
b e t w e e n  h e a d  a n d  t r u n k .  I n c r e a s i n g  t h e  p i p e f i s h ' s  
h e a d - to - t r u n k  o r i e n t a t i o n  f ro m  p a r a l l e l  to  p e r p e n d i c u l a r  
changes the path  traveled by the mouth to become more distant 
from the initial location of the eyes, which increases the volume 
of w ate r  around the  eye in which the synganthid fish can strike 
a t  prey. In addition ,  the  head-to -body  ang le  of o u r  se ah o rse  
model ap p e a red  to be  optimized for this variable (eye to prey  
distance), which could imply th a t  the  head-to-body pos tu re  of 
seahorses may have evolved for this purpose.
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