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Computational Assessment of Protein Similarity
Necessary information for submitting a SeqAPASS query:

Greater similarity = Greater likelihood that chemical can act on the protein
Line of Evidence: Predict Potential Chemical Bioaccumulation Potential Across Species

Per- and polyfluorinated alkylated substances (PFAS) are synthetic chemicals used in a variety of
industrial applications and consumer products, notably fire-fighting foams and stain and oil repellents.
Due to the ubiquitous nature of PFAS in the environment, they have been measured in tissues from
species as diverse as whales, birds, fish, and even invertebrates, covering a range of trophic levels. The
ability of these chemicals to bioaccumulate is largely due to protein binding, with both serum albumin
in the blood and fatty acid binding proteins in the liver capable of important interactions. Due to the
involvement of proteins in bioaccumulation, the US Sequence Alignment to Predict Across Species
Susceptibility (SeqAPASS) tool was used to evaluate protein conservation and predict similarities and
differences in bioaccumulation potential across species.1 Results from SeqAPASS were then used to
guide molecular homology modeling and molecular dynamics simulations to further evaluate species
similarities and differences to predict potential for bioaccumulation of PFAS across species. Cross-
species chemical proteomic studies will be used to confirm and expand upon in silico results.

Introduction

Sequence Alignment to Predict Across Species Susceptibility
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Conservation of Liver Fatty Acid Binding Protein: SeqAPASS

Characterization of PFAS-Liver Fatty Acid Protein Binding

Conservation of Serum Albumin: SeqAPASS Results

Conclusions
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SeqAPASS Results to Understand Conservation of Assay Target Across Species
• Proteins thought to be important in PFAS bioaccumulation are conserved in vertebrates

- Serum Albumin (majority of vertebrate taxa conserved) and Liver Fatty Acid Binding Protein
• Proteins involved in bioaccumulation (or lack-thereof) in invertebrates likely not the same as 

vertebrates
• Different PFAS interact differently with LFABP

- Different amino acid residues involved
• Amino acid residues that are important for binding PFAS in humans differ across species
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22 amino acid residues different between Human and Rat
Of those, only 6 amino acids are predicted by SeqAPASS
to impact the protein-chemical interaction 
Characteristics for predicting differences using SeqAPASS2:
• Amino Acid Residue Classification (e.g., Aromatic, Basic, Hydroxylic) 
• Molecular weight as surrogate for size (Difference of  > 30g/mol)

• Highlighted positions differ across vertebrates: 
- Positions 50F, 54A, 81T, 93T, 97N Evaluated using SeqAPASS

1.Position 48 hLFABP Phenylalanine and rLFABP Valine
2.Position 50 hLFABP Phenylalanine and rLFABP Leucine
3.Position 54 hLFABP Alanine and rLFABP Tyrosine
4.Position 81 hLFABP Threonine and rLFABP Alanine
5.Position 97 hLFABP Asparagine and rLFABP Glycine
6.Position 104 hLFABP Leucine and rLFABP Phenylalanine

Figure 3. Molecular docking 
of PFAS with human LFABP
(From Cheng and Ng, 20183)

Figure 2. Human LFABP aligned with Rat LFABP

Table 1. Amino Acids interacting with PFAS 
(From Cheng and Ng, 20183)

Human Serum Albumin

Query Accession: P02768.2 

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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Figure 4. Boxplot depicting SeqAPASS (v4.0) data illustrating the percent similarity
across species compared to the primary amino acid sequences for human LFABP

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