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THE MODEL:

Gulf Killifish

(Fundulus grandis)

—> large population sizes

- non-migratory

- high site fidelity

- relatively sensitive (among fishes) to
toxicity from organic pollutants

Photo: A. Whitehead



Deepwater Horizon oil spill — field study
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Deepwater Horizon oil spill

9 EX p osure: S A R Collaborator: Nan Walker



Deepwater Horizon oil spill

- Exposure: Photo



Deepwater Horizon oil spill

—> Exposure: Analytical chemistry Collaborator: Scott Miles
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Genome expression: Microarray

— Probes for 15,000 genes



Genome expression response

trajectories through time (liver)
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Genome expression response

- GT outlier

AHR ligand regulated 4 +4
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Genome expression response

- GT outlier

AHR ligand regulated 4 +4

Collaborator: Ron Walter, Post-doc: Tzintzuni Garcia

10-20 zp3 —>®
10120 P4 —s o
VTG2
o VTGL '\ ChgH
10-100 N © Cthm\/
* \
O 1015 %o ®
E 10 O 1080
g © -18 -16 -14 -12 -10
a o
o [ )
Q QO
] 1010 %} o
S 0o
. 0
=) ° 7 8 o
< o Q ®<— CYP2D20
o
0
o e <20 cyp2p9
10 & cypiAl
o o© £ CYP2J2
0 o 6 7 AHR2
(@ UGT
CYP2P2
CYPIC1

-7 5 -3 -1 1 3 5 7

~~|:>~' >' > Log, fold expression difference

GT BSL BFP BLB MB FMA for GT(¢/28/10)— control samples




Genome expression response

- GT outlier

Proteolysis 2 +2

EEs) EEE) ) ) ) )
GT BSL BFP BLB MB FMA

Ligand (PAH)-activated AHR

A
Ubiquitin-ligase activity

|

Proteolytic degradation of
sex steroid receptors

|

Suppression of sex hormone
induced gene expression



Genome expression response

- GT outlier

Proteolysis 2 +2
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Genome expression response

. Collaborator: Fern Galvez
9 GT O u tI I e I Student: Ben Dubansky

Trip 4
(August 2011)

Dark red stain = CYP1A protein in gills from fish collected in situ
Blue stain = hematoxylin (nuclei)



Genome expression response

. Collaborator: Fern Galvez
9 GT O u tI I e I Student: Ben Dubansky

Trip 1 Trip 2 Trip 3

(5/110 5/9/2010) (6/2810 6/30/2010) (8/30 10 9/1/2010)



Early life-stage exposures to field-

Collaborator: Fern Galvez

CO I | e Cte d Wa te rs Post-doc: Charlotte Bodinier

Dark red stain = CYP1A protein in
larval gills
Blue stain = hematoxylin (nuclei)



Early life-stage exposures to field-

collected waters

No developmental abnormalities observed in
killifish exposed to field-collected waters

BUT...

Sublethal exposure to crude oil during embryonic
development alters cardiac morphology and
reduces aerobic capacity in adult fish

Corinne E. Hicken?, Tiffany L. Linbo®, David H. Baldwin®, Maryjean L. Willis?, Mark S. Myers®, Larry Holland®,
Marie Larsen®, Michael S. Stekoll®, Stanley D. Rice®, Tracy K. Collier™", Nathaniel L. Scholz®, and John P. Incardona®

PNAS Early Edition

2

— very low-concentration exposures during
development, insufficient to induce cardiovascular
abnormalities in embryos, can impair cardiac
performance in adulthood



DWH Oil Spill: NEXT?...

- Consequences of multiple-stressor
exposures?

- Impacts on FITNESS

- Consequences of low-level early life
stage exposures (cardiac performance)?

- How does evolutionary history and
exposure history affect sensitivity?



PNAS Early Edition www.pnas.org/cgi/doi/10.1073/pnas.1109545108
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