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This study assessed the binding affinities of perfluoroalkyl substances
(PFASs) to the Baikal seal (Pusa sibirica; bs) and human (h) peroxisome proliferator-activated
receptor a (PPARa ) using in silico and in vitro assays. The in silico docking simulations revealed
that the 1st ligand-binding pocket (LBP) of bsPPARa had higher affinities than that of hPPARa ;
however, the 2nd LBP of bsPPARa had lower affinities than that of hPPARa . An in vitro competitive
binding assay showed that PFHxA, PFHpA, PFOA, PFNA, PFDA, PFUnDA, PFHxS and PFOS could bind to
recombinant bs and hPPARa LBD proteins. Interspecies comparison of the in vitro binding affinities
revealed that bsPPARa had higher preference for PFASs with long carbon chains than that of hPPARa .
Structure-activity relationship analyses suggested that the binding potencies of PFASs to PPARa
might depend on LBP binding cavity volume, hydrogen bond interactions, the number of perfluorinated

carbons, and the hydrophobicity of PFASs.
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S-score
bsPPARa hPPARa
PFASs
1 LBP 20 | BP 12 LBP 2 LBP
PFCAs S-score amino acid S-score amino acid S-score amino acid S-score amino acid
PFBA 4732 His#0, Tyrd64  -4.053 — -4.322 Glu286 4394  Cys275, Glu2sl
PFPeA -5.245 — -4.087 — 4573 Glu286 -4.550 Cys275
PFHXA -5.557 His440, Tyr464 -4.190 Lys266 -4.921 Glu286 -4.944 Cys275
PFHpA -6.170  Hisf40, Cys276  -4.223 Cys275 5.113 — -4.816 Cys275
PFOA -5.871 Ser280 -4.275 — -5.623 Ser280 -5.069 Cys275
PFNA -6.467  His#40, Tyrd64  -4.605 His274 -5.707 — -5.017 —
PFDA -6.490 — -4.398 — 5,578 Glu286 -5.377 Cys275
PFUNDA -6.788 His440, Tyr464 -4.510 Thr279 -5.901 Glu286 -5.996 Thr279
PFDOA 7721 — -4.301 — -6.499 — -5.262 Cys278
PFTrDA -7.290 — -4.896 — -6.189 Hisg40 -5.900 Cys275
PFTeDA -8.156 His440, Tyrd64 -4.844 Lys266 -6.242 — -4.979 —
PFHXDA -6.411 Tyrd64 -4.828 — -6.807 — -5.347 —
PFODA -6.967 — -4.839 — -6.340  Hisa40, Tyrd64  -5.949 —
PFSAs
PFBS -5.133 — 4181 Lys266, His274  -4.867 Thr283 -4.914 Cys275
PFHXS -5.702 His440, Tyr464 -4.052 Cys275 -5.500 — -5.179 Cys275, Glu251
PFOS -6.520  HisA40, Tyrd64  -4.388 Cys275 -5.306 Ser280 -5.374 Cys275

—: not found.
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