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Rapid Evolution of Pollution Resistance in Atlantic Killifish

Matthew Rock!, Jeffrey Markert !, Bryan Clark 2, Diane Nacci 2

I Department of Biological Sciences — Providence College — Providence, Rhode Island (USA)
2 U.S. Environmental Protection Agency — ACESD — Narragansett, Rhode Island

Summary

Sampling locations with sediment PCB concentrations (Nacci et al, 2005) along
the coast of Rhode Island and Massachusetts

High PCB Populations

Background

New Bedford Harbor (NBH)

PCBs
However, a large population of ‘ * kA
Atlantic Killifish thrives in New Bedford Harbor. Lab experiments ASRE Western Populations

show that this tolerance is heritable (NaCCi et al, 2010). g‘:flj‘lgglhg)m‘)dims embryonic development: 0 normal embryo, 1 & 2 PCB exposed embryos (Di Giulio and ,, STRUCTURE analysis (above) suggests 3 genetically distinct units spread across the 11 collection
. W [ _ i . 7 S S S e . - | | sites. The red cluster is associated with higher levels of sediment PCBs at NBH, and perhaps
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B == R T Principal Components Analysis with Adegenet/DAPC
.« e 1 o~ ' The first Principal Component (X axis) explains 43% of the
Aman AC]_d Chan g es overall variation and is consistent with geographic
variation. The second Principal Com-ponent explains 21%
of the variation. Allele loadings on this second axis cause
us to hypothesize that this variation reflects population «
genetic changes in response to PCBs in the sediment.

— f : ~\:-a” r i R R AHR pathway.
Common Amino Acid Common Condon Alternate Amino Acid Alternate Codon Mutation Type
7/AHR1_161 Alanine Glycine Missense
AHR1_1530 Glycine Arginine Missense
] AHRT 2289 Methionine Isolucine Nonesense
- | AHR2b358573 Glutamic Acid Lysine Missense
- | ARNT_518094 Arginine Serine Missense
CYP1A_2140 Lysine Asparagine Missense
ﬁ ?:jﬂﬁ =13n1| SNPES AHRZ. 1525, Call Rste: 100.00%, Ao Contfidence: 8872 ,' CYP1A_PP-2 Proline Ar ginine Missense
a ‘ ‘ NCYP3A_1166 Valine Isolucine Missense
i IRIANGN FABP Arginine Leucine Missense
fg\:'":‘“'.i:‘;"-, LDHB1033 Aspartic Acid Alanaine Missense
| LDHB654 Alanine Serine Missense
_ . Thioredoxin_582(lgft) Methionine Arginine Nonesense
£ R R W | Thioredoxin_582(rjght) Arginine STOP Nonesense
. SR, x97_157 Serine Leucine Missense
CEEE HHEE T ) 3 ? x259_62 Glutamic Acid STOP Nonesense
: | \7 x1081_108 Glutamic Acid Lysine Missense
: | Ly ALY x1223 147 Threonine Isolucine Missense
BEN . . RS x1363_196 Histidine Arginine Missense
L XTC15240_1242 Arginine STOP Nonesense
g l, xTC15246_1153 Valine Isolucine Missense
ARl xTC17025_152 Methionine Threonine Missense
L)“ XxTC17497_137 Proline Alanine Missense
WL XTC17794_461 Serine Arginine Missense
: ‘ % XxTC17861_587 Threonine Arginine Missense
U XTC19165_340 Threonine Serine Missense
(R 1 \\‘: xTC20997_423 Glutamic Acid Aspatric Acid Missense
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Consistent with null expectations, an overall \\ fo .‘.\\‘: N f r C S
pattern of Isolation-by-distance was found. AR : QALK e e e I l e

(IBD Bohonak 2002)
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Heatmap of G, values across three sites compared to a I
“clean” site in Jerusalem, RI at the west end of our survey
area. Mattapoisett and Slocum’s River are relatively clean

sites to the east end near the very polluted NBH
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