doi 10.18699/bgrs2024-3.1-14

PepString: MHCTPYMEHT JIJIsl IOUCKA KOPOTKHUX MENTHIOB

Manyra JI.I.**, Cysaan B.C.2, Ko3un C.A .3, Anamkuna A.A.2 3

Y @I'BOY BO Acmpaxanckuii TMY Munszopasa Poccuu, Acmpaxans, Poccus

2@I'AOY BO Iepsviii MTMY um. U.M. Ceuenoea Munzdpaea Poccuu (Ceuenosckuii Yuueepcumeny),
Mocxkea, Poccus

8 @I'BYH Hncmumym monexynapuoti 6uonozuu um. B.A. Iuzenveapoma PAH, Mockea, Poccus
* HitokiriDeepWeb@yandex.ru

KiroueBbie cJ10Ba: KOPOTKas MOCIEI0BATENBLHOCTE; PepString; KOpoTKHii MenTH L, MENTHAHBIA MTOUCK

Momusayus u yens: B mociennee BpeMs MOSABISETCS Bce OoubIe paboT Mo U3YIEHHIO
HENTHIOB Pa3IMYHBIX Pa3MEPOB M UX POJM B PETYISIHMU PA3IMYHBIX MPOIIECCOB B
OpraHm3Me, a TaKXKe 10 MOUCKY MOTCHIMAJIbHBIX CAWTOB CBS3bIBAHHS B OelKax.
KopoTkue menTuasl MOTYT HOSBISATECS B KJIETKE HECKOJIBKUMHM IyTSMH, HallpUMep, B
npolecce co3peBaHus OSIKOB WM B pe3ylibTaTe JAerpajanun. B HacTosiee BpeMs Ha
caitre https://www.uniprot.org HeT BO3MOXXHOCTH BBIMOJHATH MMOMCK IO IMENTHAAM
pasmMepoM MeHee 7 amuHOKHCIOT. Kpome Toro, Uniprot He mo3BojsieT BbIOOD
NPOU3BOJIBHOTO TAaKCOHA JUIS TOWCKA, HAIpHMep, «MIICKOIHUTAIOIINE», a TOJBKO
KOHECUYHBIN TaKCOH B Iienouke (Buup/mramm). Llenpio ganHON paboThl OBLIO CO3/aHHE
BeO-uHTEepdeiica s MoKucKa MPOMCXOKACHHUS KOPOTKHX MENTHIOB C BO3MOYKHOCTBIO
UX COPTHPOBKH IT0 TAKCOHOMHUH.

Memoowt u ancopummor: ]y Co3nanus 6a3bl JaHHBIX MOCIIEA0BATEILHOCTEH OCIKOB Ha
ocuoBe UniprotKB (SwissProt+TrEMBL) u ee aBTOMaTH4eckoro OOHOBICHHS
ucronb3oBasicsi Python wu PostgreSQL; Be6-unTepdeiic HamwcaH ¢ MOMOIIBIO
dpeitmBopka Django.

Peptide Search

Here you can search peptide sequences with small size starting with 3 amino acids and greater. For sequences greater than 6 amino acids

you may use this site or move to uniprot peptide search section. To apply some kind of sorting - use settings below.

Type your peptide sequence here, min length - 3
You may type several sequences like this:

Example: ALCC ALC, RADGG / ALC,RADGG / ALC RADGG
Or you may put every peptide on separate line.
Use only uppercase letters,
Max amount of sequences in one query is 5.

OPTIONS:

AND: find sequences with several peptides inside one sequence.
4 Example: ALC, RADGG
Result: ALCCCCCRADGGVLM

Operator

AND OR: find sequences which contain at least one of the peptides from a list.
Oor Example: ALC, RADGG
Lineage taxon Result: MGLKALCLGLLCVLFV, WDMDGLRADGGGAGGAP

Type NCBI ID or Taxon Name and choose from the list Lineage taxon: find peptide sequences in organisms that contain particular taxon
inside taxon lineage Example: Homo Sapiens as well as Mus musculus contain taxon
Vertebrata 'vertabrates' inside its lineage so when you choose Vertebrata
‘vertebrates' in lineage taxon option - both of these organisms will be used in

ticl h.
=S e

Database: find peptide sequence inside particular database. UniprotkB (Swiss-Prot +
TrEMBL)

Database

Swiss-Prot & Isoforms -

Puc. 2. ®opma 11 3a1poca MOKUCKa KOPOTKUX MENTHIOB cepBepa PepString
(http://pepstring.eimb.ru)
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QBN2YSE RUSC2 HUMAN  AP-4 complex accessory subunit RUSCZ 9606 Homo sapiens[9606] Homo sapiens species 1516 MDSPPKLTGETLIVHHIPLVHCQVPDRQCCGGAGGGGGSTE
080U22 RUSC2 MOUSE  AP-4 complex accessory subunit RUSC2 10090 Mus musculus[10090]  Mus musculus species 1514 MDSPPKLTGETLIVHHIPLVHCQVPDRQCCGGAGGGGGGTH
i

Q6PDK2  KMT2D_MOUSE  Histone-lysine N-methyltransferase 20 10090 Mus musculus[10090]  Mus musculus species 5588 MDSQKPPAEDKDSDPAADGLAAPEKPGATEPDLPILCIGEVS
v

The amount of species is 2 of 9772 (Mammalia[40674] species);

Total results: 3

Download C5V Download FASTA Download Tax info

Page 10f 1.

Puc. 3. ®opma BeIIauM Pe3yNIbTATOB 3apoca MOUCKa KOPOTKUX MenTuaoB. [lepeunciensl Bce
OCIKOBBIC MOCIICI0BATEIBHOCTH OPTaHU3MOB BEIOPAHHOTO TAKCOHA, COJICPIKAIIUC
MIOJIIIOCIIEI0BATENIHOCTD, COBIAJAIOILYIO C 3alIPOCOM

Pesynomamer: Co3man cepsep PepString (http://pepstring.eimb.ru), mossomsrommit
HCKaTh KOPOTKHUE MENTUIBI KaK B HY’)KHOM TaKCOHE, TaK M BO Bcel 0a3e NaHHbBIX, IPUIEM
3alpoCc MOXKET OBITh MOCTPOEH HAa OCHOBE HAJMYMS HECKOJBKMX TOYHO COBIAJAIOIINX
(parMeHTOB B OJHOM MOCIEIOBATENBHOCTH (0 MATH TaKMX (parMeHTOB), a TaKKe
HaJINn4uAa XOTs 6I)I OOHOI'0 U3 IMECPCUMUCICHHBIX q)paI‘MCHTOB B IIOCJICA0BATCIIbHOCTHU
Oenka. KpoMe TOro, MOKHO HCKaTh mociemoBaTeiapHocTH Kak B UniprotKB, tak u
OTAeIbHO B SWiSSProt. CKpHHIIIOT CTpaHHIIBI 3a1poca peacTanieH Ha puc. 1. Ha puc. 2
npuBeseHa GopMa BBIAYM PE3yJbTaTOB 3alpoca. Pe3ynbTaThl MOJIB30BATENb MOXKET
coxpaauth B (opmare FASTA, CSV, a Take MOXET MOIYyYUTh NOAPOOHYIO
MH(POPMALIUIO O TAKCOHOMHMHU HaWICHHBIX MTOCIE0BATEILHOCTEM.

Brigoowi: Co3nan ynoOHBIM HHCTPYMEHT JJIsl IOMCKA KOPOTKUX TOCIIEI0BATEIbHOCTEH
NENTUAOB C BO3MOXHOCTBIO COPTUPOBKH 110 TAKCOHOMHHU.

Qunancuposanue’ ViccnenoBanue nmojiepxano rpantoM Poccuiickoro HaydHOTO (hoHIA
Ne 19-74-30007 na Temy «Pa3paboTka HOBBIX (HapMaKOJOTHMYECKHX MHUILIEHEW W
BSaHMOHeﬁCTBymmHX C HMMHU HHU3KOMOJICKYJIAPHBIX XUMHWYCCKUX COGI[I/IHGHI/Iﬁ JUJIsL
TiedueHus: 00JIe3HN AJbIredmMepay.

PepString: a tool for short peptide search

Matsuga D.G.**, Suvaan B.S.?, Kozin S.A.2, Anashkina A.A.23
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Motivation and Aim: A lot of research works appear nowadays which explore various
sized peptides and its role in different organism processes as well as research for finding
potential binding sites in proteins. There are several ways for short peptides to appear in
cell such as proteins maturation and degradation. Today there is no ability to search
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sequences with size lesser than 7 amino acids on https://www.uniprot.org. Moreover,
Uniprot taxonomy filtering doesn’t provide ability to choose any taxon from lineage like
mammalia. It only allows the last taxon in lineage (species/strain). The aim of this work
was the creation of web interface for short protein origin search and ability for its
taxonomy filtering.

Methods and Algorithms: Python and PostgreSQL were used to create protein sequence
database on the base of UniprotKB (SwissProt+TrEmbl) and automatically update it;
web interface was written using Django framework.

Peptide Search

Here you can search peptide sequences with small size starting_with 3 amino acids and greater. For sequences greater than 6 amino acids
you may use this site or move to uniprot peptide search section. To apply some kind of sorting - use settings below.

Type your peptide sequence here, min length - 3
You may type several sequences like this:

Bxample: ALCC ALC, RADGG / ALC,RADGG / ALC RADGG.
Or you may put every peptide on separate line.
Use only uppercase letters.
Max amount of sequences in one query is 5.

OPTIONS:

AND: find sequences with several peptides inside one sequence.
y Example: ALC, RADGG
Result: ALCCCCCRADGGVLM

Operator
AND OR: find sequences which contain at least one of the peptides from a list.
O or Example: ALC, RADGG

Lineage taxon Result: MGLKALCLGLLCVLFV, WDMDGLRADGGGAGGAP

Type NCBI ID or Taxon Name and choose from the list Lineage taxon: find peptide sequences in organisms that contain particular taxen
Datas inside taxon lineage Example: Homo Sapiens as well as Mus musculus contain taxon

atabase
Vertebrata 'vertabrates' inside its lineage so when you choose Vertebrata

Swiss Frot & lsoforms - ‘vertebrates’ in lineage taxon option - both of these organisms will be used in

= peptide search.
(oo [ e

Database: find peptide sequence inside particular database. UniprotkB (Swiss-Prot +
TrEMBL)

B

Fig. 4. Form that used to query for searching short peptides on the PepString server
(http://pepstring.eimb.ru)

QBN2YS RUSC2 HUMAN  AP-4 complex accessory subunit RUSC2 9606 Homo sapiens(9606]  Homo sapiens species 1516 MDSPPKLTGETLIVHHIPLVHCQVPDRQUCGGAGGGGGSTR
Q80122 RUSC2 MOUSE  AP-4 complex accessory subunit RUSC2 10090 Mus musculus[10090]  Mus musculus species 1514 MDSPPKLTGETLIVHHIPLVHCQVPDRQCCGGAGGGGGGT!

G
QBPDK2  KMT2D_MOUSE  Histone-lysine N-methyltransferase 20 10090 Mus musculus[10090]  Mus musculus species 5588 MDSQKPPAEDKDSDPAADGLAAPEKPGATEPDLPILCIGEVS

The amount of species is 2 of 9772 (Mammalia[40674] species);

Total results: 3

Download CSV Download FASTA Download Tax info
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Fig. 5. Result table of short peptide search. All protein sequences of the chosen taxon which
contain the needed subsequence are listed
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Results: PepString server has been created (http://pepstring.eimb.ru) that allows user to
search short peptides in a particular taxon or search it without filtering along the whole
database. Also, query may be based on the presence of several fragments in the same
sequence (five or less fragments) or on the presence of at least one fragment from a list
in a sequence. In addition, there is a choice to search sequences in UniprotKB or in
SwissProt. Page screenshot of the form is presented in the Fig. 1. In the Fig. 2 the result
table is being shown. User also may save the result of query in FASTA and CSV formats
and get thorough information about taxonomy of the resulting proteins.

Conclusion: A convenient tool for short peptide searching with taxonomy filtering was
created.

Funding: The study is supported by grant from Russian science foundation No. 19-74-
30007 on the topic “Development of new pharmacological targets and small molecular
chemical compounds interacting with them for the treatment of Alzheimer’s disease”.
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