Employing the SeqAPASS tool to inform bioaccumulation potential of per- and polyfluorinated alkyl
substances across species
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Per- and polyfluorinated alkylated substances (PFAS) are synthetic chemicals used in a variety of | ¢ Predicted to have

industrial applications and consumer products, notably fire-fighting foams and stain and oil repellents. Human Serum Albumin ! similar T Predicted to have

Due to the ubiquitous nature of PFAS in the environment, they have been measured in tissues from " + — bioaccumulation = ;{mﬂar -

species as diverse as whales, birds, fish, and even invertebrates, covering a range of trophic levels. The > | potential Sl * Sllaa pﬁzﬁfﬁfm o

ability of these chemicals to bioaccumulate 1s largely due to protein binding, with both serum albumin % f—;:E

in the blood and fatty acid binding proteins in the liver capable of important interactions. Due to the 5. : -.h - . % . F

involvement of proteins in bioaccumulation, the US Sequence Alignment to Predict Across Species ¥ L * i — 2 b

Susceptibility (SeqAPASS) tool was used to evaluate protein conservation and predict similarities and Query Accession: PO2768.2 ‘ : DRl T SRR

differences in bioaccumulation potential across species.' Results from SeqAPASS were then used to ; = - o

guide molecular homology modeling and molecular dynamics simulations to further evaluate species : s § 3 & 3 & & 3|35 3 5§ E T Ul EEE FEE T

similarities and differences to predict potential for bioaccumulation of PFAS across species. Cross- lQ ”‘ é é Z g‘ s 5 3 E|§8 & ‘_E“ = § 5 T 2528 5 % : ; : E8 28 5

species chemical proteomic studies will be used to confirm and expand upon 1in silico results. 2 2 5 E - é £l 8 ¢ 2 2 8 S = 3 é g ElG g 3 ks . E § § Z
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Figure 4. Boxplot depicting SeqAPASS (v4.0) data illustrating the percent similarity _ Position 93
across species compared to the primary amino acid sequences for human LFABP Threonine or Valine

Figure 1. Boxplot depicting SeqAPASS (v4.0) data illustrating
the percent similarity across species compared to the primary
amino acid sequences for human (Homo sapiens) serum albumin
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Of those, only 6 amino acids are predicted by SeqAPASS
to 1mpact the protein-chemical interaction

Table 2. Amino acid differences across species compared to human LFABP predict different bioaccumulation

e ST Characteristics for predicting differences using SeqAPASS”: Conclusions
Hbond  lugestencrgy  Hbond  hrgetenergy | ©  Amino Acid Residue Classification (e.g., Aromatic, Basic, Hydroxylic)
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