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Momusayua u yens. 3ampockl K OHOMH(POPMAIMOHHBEIM 0a3aM JaHHBIX AKTHBHO
WCTIONB3YIOTCS IS TIPEJICKa3aHys U aHAIN3a MPOCTPAHCTBEHHOW CTPYKTYPhI OENKOB U
ee I3MCHYMBOCTH B MEUIIMHE U TeHeTuKe. MHCTpyMEeHThl OMOMH(OPMATHKH IIOMOTal0T
aHaJU3UPOBAaTh F'€HETUYECKUE NaHHble B cuMyisinuu u Moaenupoanuu JJHK, PHK u
OCTKOBBIX CTPYKTYp, B OIIGHKE MOJICKYISIPHBIX B3aUMOJACHCTBHH, pa3paboTKe
nekapcTBeHHBIX BemecTB [1]. IlporewH-aucynbdumuszomepasa cemeiictBa A4
(PDIA4) — u3omepasa, KaTalu3upyeT 00pa3oBaHue AUCYIbGHIHBIX CBSI3CH U KOHTPOIIH-
pyer mepectpoiiku Moinekyn B OIIP, uro obecnednBaeT ux «THOKOCTB», (HhOpMUpPYET
IIaIePOH-ONIOCPEJIOBAHHYIO  yKJIanky Oenka [2]. HapyiieHue BBIIICOMMCAHHBIX
(YHKIMA TPUBOIUT K PAa3TUYHBIM JIET€HEPATHBHBIM H3MEHEHHUSIM HEPBHOW CHCTEMBI,
Hampumep, Oone3Hn Anprreiimepa u llapkuacona [3]. Ilpakthueckas 1enb JaHHON
paboThI — MoKcK HanboJee CXOKUX MO MPOCTPAHCTBEHHON CTPYKTYpe U PYHKIHOHAIb-
HOH akTMBHOCTH OekoB PDIA4 uemoBeka U )KMBOTHBIX, YTO MOYKET MCIIOJIb30BATHCS B
MEIWIMHE I CO3/IaHWs JICKAPCTBEHHBIX IpErapaToB Ha 0a3e €ro aHaJoroB W IS
JTATPHEUIIIETO UCCIIeIOBaHNS OMOXUMUYECKUX CBOMCTB OMOMOJIEKYIIBI B TaO0paTOpHUH.
Memoowvr u aneopummer: CocTaBlieHHE CHHCKOB OEJKOB BBITIONHSJIOCH Ha OCHOBE
3ampocoB kK ©Oazam gaHHbIX  UniProtKB  (https://uniprot.org/) u BioGraph
(http://andromeda.matf.bg.ac.rs:54321/) [4]. B pe3ynbrate ObUT MOJYyYEH CIHCOK W3
28 >KUBOTHBIX OEJIKOB, aHAIH3 CTPYKTYPhI KOTOPBIX MOT JaTh MO3UTHBHBIN PE3yNbTaT B
uccnenoBannn. OO0pabOTKa aMHHOKHCIIOTHBIX ITOCJIEI0BATEIHFHOCTEH BBIMOIHSIACH B
¢dopmare FASTA. [IlpoBogwnum mnomapHoe BBIPaBHUBAaHHWE aMHMHOKHCIIOTHBIX
nocnenoBatenbHocTeld PDIA4 uenoBexka m xuBoTHBIX B mporpamme Clustal Omega
(ebi.ac.uk/jdispatcher/msa/clustalo). IlomydeHHbIE BEPOSTHOCTH pa3Iu4Ms JBYX
MOCIIe0BaTENEHOCTEN 3aHOCHIHNCh B Tabmuiy Excel «AHanmm3 cXoicTBa MEpPBHUYHBIX
nocneaoBatenbHOcTel PpepmenTa PDIA4 y denoBeka k 3ToMy ke (pepMeHTY apyrux
opranu3moBy. [lapaienbHo MPOU3BOIMIOCH MOMIAPHOE CPABHEHHWE aMHUHOKHCIOTHBIX
nociieoBatenbHoctei B cucreme BLAST. Tlonyyennbivu 3Hauenusimu (Total score;
Query cover; E-value; Indent; Positives) nononuwnu tabmaumy Excel. Jlanusie ObutH
00paboTaHbI C TOMOIIBIO PAHTOBBIX OIIEHOK, HA OCHOBAHMH KOTOPBIX MOJTYyYEeHA CBOJHAS
Ta0uIa, BKIIOYAIOMAs B Ce0s TP TPYNIBI OCIKOB: HAnOOJIee CXOMHEBIE C OCIKOM
YeJloBeKa, MUHUMAJIbHO CXOAHbIe U MeauaHa. Jlanee ¢ ucnonp3oBanueM caiita RCSB
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(https://www.rcsb.org/) noctpounu 3D mopmenu Genko PDIA4. CpaBHUBaIMCh aMUHO-
KHCJIOTBI, OJBEPKEHHBIE MOAU(DHUKAIIMAM Y YEIOBEUECKOTO U dKUBOTHOTO OelKa.
Pesynemamur. B kauecTBe 00BEKTOB ISl CPAaBHEHHS HCIIOJIB30BAIN OEJIOK YeJIOoBeKa H
28 XMBOTHBIX. B pe3ynbpTare BhIpaBHHBAaHHUS aMHHOKHCIOTHBIX ITOCIIEOBATEIEHOCTEH
B cucteme Clustal Omega u BLAST 6buto BbIsIBIEHO cienyromiee: Hauboee CXOCH ¢
gyenoBedeckuM BapuaHTOM PDIA4 OGemok xomska; I TIPOBEICHUS HCCICIOBAHHMA
iNVIiVO clienyeT WMCHONIB30BaTh XOMSIKAa HJIM KpBICY, HOCKOJIBKY OHH SIBISIOTCS
CTaHJApTHHIM J1Ta0OpaTOPHBIM KUBOTHBIM; JUIS TOJMYYEHHS YHUCTOrO (epMeHTa Hu
NPOBEACHHUS HMCCIICNOBaHUK IN VItro panmoHajdbHEE paccMaTpHBaTh CBHUHBIO, BBUIY
nmoctynHOCcTH ee TKkaHei. CpaBHernne 3D crpykryp 6enka PDIA4 genoBeka 1 KpBICH Ha
caiire RCSB gano pesynstat B 0,88 TM-Store, BEICOKHI POLIEHT KOPPEISLHH.
Buigoowi: Tlytem ncmons30BaHus 3apOCOB K 0a3aM JaHHBIX [TPOBEACHO MUCCIIEIOBAHUE
mpocTpaHCcTBeHHOH cTpykTypHBl Oenka PDIA4. [lpomsBeneH MOWCK MEPBHYHBIX
AMHHOKHCIIOTHBIX TIOCIIEJOBaTEIbHOCTEH. BHIMOMHEHO MOmapHOe CpaBHEHHE OENKOB
4YeloBeKa W KMBOTHBIX. [loMydeHbI NaHHBIE paHroBOil 00pabOTKM pe3yIbTATOB
HCCIIEA0BAHMS U TIOCTPOEHBI JOBEPUTEIbHBIE HHTEpBaibl. HaliIeHbl U KOppENnUpOBaHbI
3D Monmenn Hambonee ONM3KHX IO CTPYKType OenkoB. MOXKHO cHenatb BBIBOJA O
MEPCHEKTUBHOCTH 00IaCTH UCCIEIOBaHUI 1O MOKMCKY W pa3paboTKe JEKapCTBEHHBIX
mpernapaToB Ha MaTpuile O0enka kuBoTHbIX PDIA4 [5], B 4aCTHOCTH KPBICHI M XOMSIKa,
KOTOpBIE MOKA3aJIM HAHOOJIBIIYIO CBSI3b C YSIIOBEYECKHM.
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Motivation and Aim: Database queries are actively used to predict and analyze the spatial
structure of proteins and its variability in medicine and genetics. Bioinformatics tools
help to analyze genetic data in the simulation and modeling of DNA, RNA and protein
structures, in the assessment of molecular interactions, and in the development of drugs
[1]. 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 [2].
Violation of the above-described functions leads to various degenerative changes in the
nervous system, for example, Alzheimer's and Parkinson's diseases [3]. 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
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drugs based on its synthetic analogues, and for further research of the biochemical
properties of biomolecules in laboratories.

Methods and Algorithms: Protein lists were compiled based on queries to UniProtKB
databases (https://uniprot.org/) and BioGraph (http://andromeda.matf.bg.ac.rs:54321/)
[4]. As a result, a list of 28 animal proteins was obtained, the analysis of the structure of
which could give a positive result in the study. The processing of amino acid sequences
was performed in the FASTA format. Pairwise alignment of human and animal PDIA4
amino acid sequences was performed in the Clustal Omega program
(ebi.ac.uk/jdispatcher/msa/clustalo). The obtained probabilities of differences between
the two sequences were entered into an Excel spreadsheet “Analysis of the similarity of
the primary sequences of the PDIA4 enzyme in humans to the same enzyme of other
organisms”. In parallel with the above, a pairwise comparison of amino acid sequences
in the BLAST system was performed. The obtained values (Total score; Query cover;
E-value; Indent; Positives) were added to the Excel table. 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.
Further using the RCSB website (https://www.rcsb.org/) we built 3D models of PDIA4
proteins. Amino acids subject to modifications in human and animal proteins were
compared.

Results: Human protein and 28 animals were used as objects for comparison. 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; for in vivo studies, a hamster or rat should be used, since they are a standard
laboratory animal; for obtaining a pure enzyme and conducting in vitro studies, it is more
rational to consider a pig, due to the accessibility of her 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.

Conclusion: By using database queries, a study of the spatial structure of the PDIA4
protein was conducted. A search for primary amino acid sequences has been performed.
A pairwise comparison of human and animal proteins was performed. The data of the
rank processing of the research results were obtained, and confidence intervals were
constructed. 3D models of the proteins closest in structure have been found and
correlated. It can be concluded that the field of research on the search and development
of drugs based on the animal protein matrix PDIA4 is promising [5]. In particular, rats
and hamsters, which showed the greatest connection with the human.
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