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Marine (arctic) food web
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Contaminant accumulation

Bioaccumulation in marine mammals
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The Chemical Defensome

"Gene families thought to protect against chemical stressors"
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PXR & CAR - Key regulators
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Cape golden mole
[ herbivore lineage
0: polymorphic loss

Loss of PXR & CAR in whales
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What about other defensome genes?
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Analysis of the marine mammal defensome
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A Defensome workflow »
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Median

Marine mammal defensome

Gene
Counts

100
90
80
70
60
50
40
30
20
° I I ““ || ] i

o
. & © © © > >
& 9 & & J S /
< ‘\b’b o&\ & $ P & o *@& *o'z’& \@&
& R N Q & Q S
o © % o/ & < o7 o7 J N
S X 4 . O > 7 O O %4 2 vt
< & 7 S & @ N %S & £ &
s > R N/ () R R o X0 >
N & & x® & & éf} & X s@i‘
? & ~ ® S _\Aq S ©
’é’b 7 \{b B o) < @
o/ & L7 1% ©
& < N &
& &
‘QQ’/
N
\b'b
— P o o
M BaleenWhales(8) M ToothedWhales(22) M OtherArtiodact(3) M Pinnipeds(3) M Carnivora(g)

aahat

Danneels et al., Unpublished data



PXR/NR1l2 - CAR/NR113
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Loss of NR1l2 and NRal3 in whales
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CYTOCHROME P450 - CYP
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FLAVIN-BINDING MONOOXYGENASE - FMO
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Loss of fmo1 & 4 in whales; loss of fmo2 in toothed whales; duplicaton of fmog in whales
Loss of fmozx in pinnipeds

Danneels et al., Unpublished data



TRANSFERASES
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Drastic loss of mutliple transferases in whales; Limited losses in pinnipeds
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Conclusion

* High levels of toxic chemicals in certain
marine mammal species

 Significant losses of defensome genes
in whales and dolphins

* Only few defensome losses in pinnipeds
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