
















Personality:	  consistent	  individual	  behavior	  within	  the	  
same	  situa4on	  and	  across	  different	  contexts.	  
We	  need	  to	  test	  for	  repeatability	  and	  consistency.	  
It’s	  a	  con4nuous	  but	  we	  are	  interested	  on	  the	  
extremes!	  









Proac4ves	  vs	  Reac4ves	  
•  Bold	  
•  Aggressive	  
•  Less	  exploratory	  
•  Dominant	  
•  Establish	  rou4ne	  like	  behav.	  
•  Faster	  learners	  
•  Different	  physiological	  

parameters	  under	  stress:	  
lower	  cor4coesterone/
cor4sol	  levels,	  lower	  HPA/
HPI	  axis	  ac4vity	  but	  higher	  
sympathe4c	  reac4vity	  

•  More	  resilient	  

•  Shy	  
•  Passive	  (submissive)	  
•  More	  detailed	  exploratory	  
•  Subordinate	  
•  More	  flexible	  
•  More	  4me	  to	  learn	  
•  Higher	  levels	  of	  

cor4coesterone/cor4sol	  
under	  stress,	  higher	  HPA/
HPI	  axis	  ac4vity	  but	  higher	  
parasympathe4c	  ac4vity	  

•  hQp://www.youtube.com/
watch?v=ZwW2vJ1we7c	  













Differen4al	  responses	  in	  common	  carp	  (Cyprinus	  carpio	  L.)	  under	  environmental	  challenge	  highlight	  
the	  importance	  of	  coping	  style	  in	  integra4ve	  physiology.	  Morera	  et	  al,	  J	  Fish	  Biology	  2015	  (accepted	  in	  press)	  





MATERIAL	  AND	  
METHODS	   	  Screening	  for	  personali2es	  

A1.	  Risk-‐Taking	  in	  
groups	  	  (RUN1)	  

A2.	  Risk-‐Taking	  in	  
groups	  (RUN2-‐	  10	  
months	  later)	  

B.	  Ac4vity	  in	  isola4on	  
(novel	  environment)	  

C.	  Agression	  (Mirror	  
Image	  S4mula4on	  
Test:	  MIS	  )	  

D.	   DAI	   Latency	   or	   latency	   to	  
first	   feeding	   aber	   a	   stressful	  
e v en t	   ( c onfinemen t :	   h e l d	  
submerged	  in	  a	  net	  for	  1min)	  

!







Zebrafish	  
Brain:	  

modules containing a total of 398 mRNA transcripts that
could be allocated to one of the specific selected regions
(Table S4). Transcripts that were ubiquitously distrib-
uted were removed from the analysis. In the forebrain,
we found 9 GO classes containing 167 transcripts, and in
the midbrain and hindbrain, we found 7 and 5 GO clas-
ses representing 121 and 110 transcripts, respectively.
This suggests that there is a personality-dependent
enrichment of function in distinct brain regions. Further
analysis (interaction between mRNA abundance and
personality in specific brain region) highlighted signifi-
cant interaction for personality and mRNA abundance
in the midbrain (two-way ANOVA F3, 242 = 3.916,
P < 0.049), whereas significant difference in mRNA
abundance was observed in forebrain (two-way ANOVA

F3, 354 = 3.945, P < 0.004), and in the hindbrain, no sig-
nificant differences were observed (Fig. 3C).

Zebrafish brain interactome

To further explore the functional significance of personal-
ity-dependent differences in the brain of P and R
individuals, we developed a stringent analysis using
selected clusters of transcripts that share a high protein–
protein affinity (interactome analysis). For interactome-
based analysis, we used the global network of functional
coupling for zebrafish and combined these data with our
microarray data set to create 3 personality-specific inter-
actomes of each brain region using the Cytoscape plat-
form. We identified network regions (subportions of the
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Fig. 3 Clustering and expression variance analysis of P and R brain transcriptomes (A) PCA; Factorial map of the principal compo-
nent analysis (PCA) of P and R subpopulation transcriptomes. PCA was performed on data from all common expressed transcripts
in each transcriptome represented as a single colour point for each personality. The portion of the variance explained by the principal
component is indicated in parentheses and (B) Hierarchical clustering (Euclidean distance), sample size, n = 10 individuals for each
personality. Refer to Table S2 for the annotated list of transcripts. (C) GO-DAVID analysis correlates the specific set of transcripts to
gross brain regions (forebrain, midbrain and hindbrain). Sample size, n = 167 in forebrain, n = 121 in midbrain, n = 110 in hindbrain.
Box and whiskers plots registered for each brain region (n = 10).
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Same	  specific	  set	  of	  transcripts	  up	  or	  down	  regulated	  differen4ally	  in	  each	  brain	  region	  depending	  on	  personality	  types.	  This	  suggests	  there	  is	  	  
a	  personality-‐depending	  enrichment	  of	  func4on	  in	  dis4nct	  brain	  regions.	  	  
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Animal	  personality	  is	  related	  to	  
thermal	  preference	  in	  fish	  



The	  temperature	  gradient	  tank	  
Boltana,	  Rey	  et	  al.	  2013	  Proc	  R	  Soc-‐B	  
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3	  groups	  per	  personality	  and	  3	  groups	  of	  naïve	  non-‐screened	  fish	  
per	  treatment.	  



Thermal	  preference	  expt	  

•  100	  animals	  screened	  for	  personality	  using	  risk	  
taking	  in	  groups.	  	  

•  Two	  treatments,	  constant	  (TR	  at	  28ºC)	  and	  
gradient	  temperature	  (TCh	  from	  21	  to	  35ºC).	  

•  First	  hour	  aber	  placing	  the	  animals	  con4nuous	  
recording	  of	  ac4vity	  (latencies	  to	  move	  to	  the	  
next	  chamber	  and	  number	  of	  chamber	  
transi4ons).	  

•  Overnight	  acclima4on	  (min	  12h)	  and	  recordings	  
every	  15min	  for	  8	  h	  (for	  fish	  distribu4on).	  	  



Results	  	  

Repeated	  measures	  ANOVA;	  F(10,	  1125)=24.168,	  p<0.001;	  PloQed	  as	  percentage	  of	  chamber	  
occupa4on	  per	  fish	  by	  each	  personality	  type	  for	  a	  clear	  illustra4on	  	  
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Animal	  Personality	  Relates	  to	  Thermal	  Preference	  in	  Wild-‐Type	  Zebrafish,	  Danio	  rerio.	  Rey	  S,	  Digka	  N,	  
MacKenzie	  S.	  Zebrafish.	  2015	  Jun;12(3):243-‐9.	  	  
	  
	  

FIG.	  5.	  Mean	  temperature	  at	  experimental	  middle	  (4h)	  and	  end	  4me	  (8h)	  points	  
for	  proac4ve	  and	  reac4ve	  fish	  groups	  aber	  overnight	  habitua4on	  (minimum	  12	  
h).	  Differences	  were	  mainly	  due	  to	  personality	  and	  not	  due	  to	  4me	  or	  the	  
interac4on	  	  
(two-‐way	  ANOVA	  F(1,	  27.38)	  =	  17.35;	  post	  hoc:	  *p	  <	  0.05,	  **p	  <	  0.01).	  



Conclusions	  for	  thermal	  choice	  

•  Our	  results	  highlight	  the	  importance	  of	  
environmental	  temperature	  choice	  on	  
experimental	  laboratory	  setups.	  

•  Temperature	  choice	  in	  the	  context	  of	  different	  
animal	  personality	  strategies,	  at	  any	  of	  their	  
developmental	  stages,	  may	  provide	  an	  
important	  insight	  into	  individual	  varia4on	  
within	  popula4ons.	  *see	  also	  behavioral	  fever	  on	  ZF	  larvae	  
poster	  by	  Moiche	  el	  al.	  



•  Our	  results	  have	  implica4ons	  for	  research	  into	  
adapta4on	  to	  environmental	  challenge	  
(Wingfield,	  2003)	  including	  climate	  change	  
(Somero,	  2012)	  where	  thermal	  choice	  has	  
been	  poorly	  explored.	  



	  
Consequences	  of	  personali2es	  for	  ecology	  and	  evolu2on:	  	  
	  
+Survival	  of	  endangered	  popula4ons	  or	  fragile	  ecosystems	  (coral	  reefs,	  mountain	  rivers,	  etc)	  
under	  environmental	  changes	  (temperature,	  Ph,	  catastrophes,	  anthropogenic	  pollu4on,	  
etc).	  
	  
+Reintroduc4on	  programs	  for	  endangered	  species.	  
	  
+Predic4ng	  expansion	  and	  management	  of	  invasive	  species	  (invasiveness	  syndrome	  similar	  
to	  bold	  personality	  in	  animal	  behavior).	  
	  
+Differen4al	  disease	  suscep4bility,	  fitness	  and	  selec4on	  pressures	  for	  different	  personali4es	  
within	  the	  same	  species.	  
	  
	  h]p://www.collec2ve-‐behavior.com/ASABWinterMee2ng/)	  
	  



Bold	  juvenile	  bluegill	  sunfishes,	  Lepomis	  macrochirus,	  moved	  in	  longer	  and	  faster	  bursts	  of	  swimming	  than	  did	  shy	  
individuals	  (Wilson	  and	  Godin	  2010).	  	  
Thus,	  in	  all	  three	  of	  the	  phases	  composing	  the	  dispersal	  process,	  fast-‐exploring	  and/or	  bold	  individuals	  seem	  to	  
behave	  in	  a	  way	  promo4ng	  long	  dispersal	  distances.	  
	  

Migratory	  animals	  spend	  different	  seasons	  in	  oben	  geographically	  dis4nct	  areas,	  and	  so	  the	  ques4on	  of	  whether	  	  
personality	  traits	  are	  consistent	  at	  these	  kinds	  of	  geographical	  and	  temporal	  scales	  is	  of	  interest	  to	  students	  of	  both	  	  
animal	  personality	  and	  migra4on	  biology.	  
	  
Consistency	  across	  contexts.	  
	  
	  
	  










