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Aim: Protein disulfide isomerase of the A4 family (PDIA4)
isomerase, catalyzes the formation of disulfide bonds and
controls rearrangements of molecules in the EPR, which
ensures their "flexibility", forms chaperone-mediated
protein folding. Violation of the above functions leads to
various degenerative changes in the nervous system, for
example, Alzheimer's and Parkinson's diseases. The
practical purpose of this work is to search for the most
similar in spatial structure and functional activity of human
and animal PDIA4 proteins, which can be used in medicine
to create medicines based on its analogues, and for further
research of the biochemical properties of biomolecules in
the laboratory.

Animals studied

Beaver Greater horseshoe bat

Golden hamster Kangaroo rat

Horse Bovin

Ground squirrel Bos indicus

Naked mole rat Dog

Pig Sheep

Black bear Goat

Little brown bat Chicken

Leopard Duckbill

Cat Mountain lion

Mustela Gray short-tailed opossum

Weddell seal American chameleon

Seal Zebrafish

Rat Gaboon caecilian

Materials and methods: Protein lists were compiled based on queries to the

UniProtKB and BioGraph databases. Pairwise alignment of human and

animal PDIA4 amino acid sequences was performed in the Clustal Omega

program. The obtained probabilities of the difference between the two

sequences were entered into an Excel spreadsheet. In parallel with the above,

a pairwise comparison of amino acid sequences in the BLAST system was

performed. The data were processed using rank estimates, on the basis of

which a summary table was obtained, including three groups of proteins: the

most similar to human protein, the least similar and the median. Next, using

the RCSB site, 3D models of PDIA4 proteins were built. Amino acids

subject to modifications in human and animal proteins were compared.
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Pairwise comparison of human PDIA4 amino acid sequences

with other organisms in the Clustal Omega program.

Pairwise comparison of human PDIA4 amino acid sequences with

other organisms in the BLAST system.



Rank estimation of sequence similarity

As a result of the pairwise comparisons, we obtain a large amount of data, including: Clustal P; Total score; Query
cover; E-value; Indent; Positives.
We process the data obtained using rank estimates. As a result, we get the following table.
Organisms with the greatest similarity to the PDIA4 protein are colored green: Beaver, Golden hamster, Horse, Ground
squirrel, Naked mole rat, Pig, Black bear, Little brown bat.
The organisms that are least similar to the human protein PDIA4 are highlighted in pink.
Yellow is the median, which is also suitable for further sequence analysis.



A comparison of the 3D structures of the human and rat PDIA4 protein on the RCSB
website yielded a result of 0.88 TM-store, a high percentage of correlation.

▪ Rat Protein Structure Human Protein Structure

Conclusion:
• As a result of the alignment of amino acid sequences in the Clustal Omega and BLAST system, the following was revealed: the

hamster protein is most similar to the human variant of PDIA4; a hamster or rat should be used for in vivo studies, since they are a
standard laboratory animal and have a high level of corellation; to obtain a pure enzyme and conduct in vitro studies it is more
rational to consider a pig, due to the availability of its tissues;

• A comparison of the 3D structures of the human and rat PDIA4 protein on the RCSB website yielded a result of 0.88 TM-store, a
high percentage of correlation.
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