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Motivation

What is the ecological impact of
long-term (multi-generational) exposure to
contaminants at Superfund sites?

 Effects on populations; multiple generations.
» Can some populations adapt?

* How do they do it?

 \What are the costs?
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Polychlorinated biphenyls (PCBs)

* Sources E‘“EZEBT“‘R
» 209 possible isomers & congeners i PCBs i
» Structure-activity relationships i wg,n,.%»«,.':"":n:..&w“%@w:%mi
» Multiple mechanisms of toxicity i":‘;‘::mw"””“"m i
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3,3',4,4',5-pentachlorobiphenyl (PCB-126) 2,2',4,4'5,5-hexachlorobiphenyl (PCB-153)




Fishing closures (2010)

Do NOT eat lobster
No coma langosta
Nao coma lagosta

Do NOT eat shellfish
No coma mariscos
Nao coma mariscos

Do NOT eat fish

No coma pescado
Nao coma peixe

Do NOT eat bottom feeding fish:

No coma pescado de fondo:
Nao coma peixe de fundo:

@0@@

«flounder stautog
*lenguado *lautoga

esolha sbodifo da ostra
* scup scel

* 5argo *anguila

*sargo *anguila

http://www.epa.gov/nbh/
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What is the genetic
mechanism of resistance?

Hypothesis:
Population-specific variants of a
gene (AHR) required for PCB toxicity.

Sample multiple fish in multiple populations
(sensitive and resistant)
and sequence AHR genes.



Aryl Hydrocarbon Receptor (AHR)

Xenobiotic metabolism
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AHR2 allelic diversity in Fundulus heteroclitus

- Killifish AHR loci are highly polymorphic

- 30 single-nucleotide polymorphisms (SNPs) in AHR2
(out of 2853 nucleotides)

* 9 amino acid differences out of 951 amino acids (1%)

- 26 allelic variants (types of AHR2 gene)

LBD TAD
bHLH PAS Q-Rich
arirz [ B

A A A A A AAA A

K | A N QQGQR

R S V D LHEPC
------- [ IR B L B B B
0 100 200 300 400 500 600 700 800 900

Amino acids

Reitzel,, et al. (2014) BMC Evol. Biol.
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What are the costs of PCB resistance?

- Enhanced PCB accumulation and trophic transfer.
- Altered sensitivity to other chemicals?

* Altered sensitivity to other environmental stressors

(e.g. hypoxia)?

- Mal-adaptation when site is cleaned up?
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Additional Information

http://www.epa.gov/nbh/

http://www.whoi.edu/science/B/people/mhahn/hahn.html
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