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Molecular characterization of an Ah receptor and its possible role as a biomarker of dioxin
suscptibility in seals
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2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) and related planar halogenated aromatic hydrocarbons (PHARs) affect
especially aquatic mammals due to their top predator in the food chain. However, the magnitude of the risk that these
chemicals pose to die health of aquatic mammals is uncertain, because the lack of direct information concerning the
sensitivity and toxicity to dioxin or other PHAHa. To investigate the potential TCDD sensitivity in seals that are known
to accumulate high levels of planar halogenated aromatic hydrocarbons, we cloned the cDNA encoding the harbor and
Baikal seal aryl hydrocarbon receptors (AHR) and characterized the protein expressed by in vitro transcription and
translation of harbor seal AHR ¢cDNA (Kim & Hahn, 2001). The harbor seal AHR cDNA had an open reading frame of
2.5 kb that encodes a protein of 843 amino acids with a predicted molecular mass of 94.6 kDa. Comparison of AHR
amino acid sequences indicated a high degree of sequence conservation (98%) between Baikal and harbor seals. The
harbor and Baikal seal AHRs are also closely related to human AHR (79%) in overall amino acid identity, indicating a
high degree of conservation of AHR structure between terrestrial and some marine mammals. Velocity sedimentation
analysis showed that the harbor seal AHR exhibits specific and high-affinity binding of [’H]TCDD. Saturation binding
analysis showed that the harbor seal AHR bound [’H]TCDD with an affinity that was at least as high as that of an AHR
from a dioxin sensitive mouse strain (C57BL/6 mice), suggesting higher sensitivity to PHAH effects in harbor seal. This

study illustrates a molecular approach for assessing the risk of environmental contaminants to protected marine species.



