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BaHku gaHHbIX 0 6enkax

UniProt — nocnieaoBaTe/ibHOCTU N aHHOTaL NN
RefSeq — nocnieaoBaTe/ibHOCTU U aHHOTaL UK
PDB — NpOCTpaHCTBEHHbIE CTPYKTYpPbI

PubMed — nyo6nukaumm
... — €Lle MHOrO Yero
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EXPASY (wWww.expasy.org)

ExPASY

Bicinformatics Resource Portal

IQuery all databases

as external institutions.

How to use this portal?

* New to ExPASy

A x

search help

ExPASy is the SIB Bioinformatics Resource Portal which provides access to scientific databases and software tools (i.e.,
resources) in different areas of life seciences including proteomics, genomics, phylogeny, systems hiology, population genetics,
transcriptomics etc. (see Categories in the left menu). On this pertal you find resources from many different SIB groups as well

Featuring today

nfswatch

An NFS traffic monitoring tool
[details]

* Features and updates

* Experienced ExPASy users: what is different
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= PROSITE

Latest News Bl

UniProt Knowledgebase release
2018_02 - 2018-02-28

Release notes

556,825 UniProtKB/Swiss-Prot entries
(More..)

108,857,716 UniProtkKB/TrEMBL
entries (More..)

Protein Spotlight: Side effects -
2018-02-23

Nature tiptoes along a sturdy yet fragile
tightrope. DNA is its backbone and
provides a basis from which every
single living species on this planet
emerges and prospers. Time, however,
tampers with everything. Silver tums
black...More.

[More news] [SIB news]
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| Query all databases | |

& siB resources
[ External resourcss - (No support from the ExPASy Team)

Databases

H UniProtKB « functional information on proteins « [more]

H UniProtKB/Swiss-Prot = protein sequence database » [more]

EX STRING - protein-protein interactions « [more]

H SWISS-MODEL Repository = protein structure homology models = [more]
EN PROSITE - protein domains and families = [morg]

EX viralZone - portal to viral UniProtKB entries » [more]

H neXtProt « human proteins « [more]

) CAZy » Classification of carbohydrate-active enzymes = [more]
[Z/ CSDB » Carbohydrate Structure Database » [morg]

EN EMBnet services + bioinformatics tools, databases and courses » [more]
“ ENZYME + enzyme nomenclature = [more]

[Z Glyco3D » 3D structures of glyco-related molecules » [mors]

“ GlyConnect « Integrated glycodata platform = [more]

@ GlyTouCan = international glycan structure repository » [morg]

EN HAMAP - UniProtkB family classification and annotation - [more]
“ iPtgxDBs « integrated protecgenomics search databases » [morg]
@ MatrixDB = protein-glycosaminoglycan interactions » [moreg]

EX MetaNetx - Metabolic Network Repository & Analysis » [more]
“ MIAPEGeIDB « MIAPE document edition = [more]

EN MyHits » protein domains database and tools » [morg]

“ PaxDb « protein abundance database « [more]

“ Prolune = Popular science articles (in French) = [more]

® search help

Tools

H SWISS-MODEL Workspace « structure homology-modeling + [more]
H Vital-IT = life science informatics initiative » [more]

EN swissDock - protein ligand docking server - [more]

[Z4 2ZIP - Prediction of leucine zipper domains = [more]

[Zf 3of5 « find usar-defined patterns in protein sequences « [more]

H AACompldent » protein identification by aa composition » [more]

BN AAGompSim - amino acid composition comparison « [more]

= Agadir » Prediction of the helical content of peptides = [more]

EN ALF - simulation of genome avolution » [more]

[Z Alignment tools = Four tools for multiple alignments « [more]

%/ APSSP - Advanced Protein Secondary Structure Prediction » [more]
[Z4 Ascalaph = Molecular medeling software = [morg]

= big-P| » predict GFIl medification sites « [more]

H Biochemical Pathways + Biochemical Pathways = [more]

EN BLAST - sequence similarity search » [more]

E ELAST (UniProt) » BLAST search on the UniProt web site « [more]
@ BLAST - NCEBI » Biclogical sequence similarity search » [more]

[Zf BLAST - PBIL - BLAST search on protein sequence databases » [more]
[Z/ Blast2Fasta » Blast to Fasta conversion = [more]

EN boxshade « MSA pretty printer » [more]

[ CFSSP - Protain secondary structure prediction = [more]

[Z4 ChloroP chloroplast transit peptides & cleavage sites « [more]



OTKypa 6epetca nHopmaumna?



SKCKYPC B UICTOPUIO CEKBEHMPOBAHNSA



»[lepBas nocnenoBaTe/ibHOCTb Oeska:
MHCYNWH, uenn Aun B

Frederick Sanger, 1951, 1953,
HobGeneBckada npemua 1958

Jlo osouHou cnupasiu AHK u koda!
F. Sanger 1918-2013

»[lepBada nocnepgosare/ibHOCTbL PHK:
anaHmnHosas TPHK

Robert Holley, 1964,
Hobenesckas npemus 1968




»[1epBbIn NoAHbIN reHoMm JHK 6akTtepuodara
pX174

Frederick Sanger, 1977,
BTOpada Hobenesckaa npemua 1980

Memoo cekseHuUpoBaHus “no CaHaepy”
F. Sanger 1918-2013

»|1300peTeHmne MNMUP: nosimmepasHon LENMHOW
peakunm

Kary Mullis, 1985,
Hobenesckas npemuns 1993

K. Mullis 1944



»[1epBbit reHoM 6akTepun Haemophilus
iInfluenzae

MeTtoa apo6osuKa (Shotgun sequencing), 1995
Hy>xHbI as120pUMMBbI, NPo2PaMMbi, KOMNbOMEP

» HoBOE NOKOJIEHME CEKBEHATOPOB
nocneposatenbHocten JHK (next generation
sequencing)

llumina Solexa (2006)
Pacific Biosciences SMRT (2010)
Roche/454 (2004)




lllumina HiSeq 2000

[HK B npobupke

101x8x48x4 cHMMKOB
NpsAMOM NPOXOA,

CTONbKO e —
Ha 0bpaTHbIN NpPOXo.,

~2x8x200 MaH. nocnepoBatenbHocten AnmHbl 101 B popmarte fastq,
Ntoro nopsaka 300 Mappa, 6yks, 100-KpaTHOE NOKpbITUE FEHOMA YE/I0BEKA



UTo nanbLie?

[lenoHnpoBaHWe nocsieaoBartesibHOCTY B 6a3y

NAHHbIX

* 1 €€ aBTOMaTNYeckas aHHoTaLuuMs — NpeAckasaHune
KOAMPYHOLMX NocNeaoBaTelbHOCTEN, X NPOAYKTOB U
chbyHKLMM

[Tyonukaumna o reHome n nporteome (MHorga c
3a/1ePXXKon Ha rogbl)
* 00s1Iee gocTtoBepHas nHdopmMmalms, Tak Kak Ao/mMKHA
NpoBEPATLCA peLeH3eHTaMM
* BCe e He 6e3 oLnbOoK
* €€ 3HaUNTE/IbHO MEeHbLLE




[TocnenoBaTe/ibHOCTW 6EeNKOB

BONbLUMHCTBO MO/yYeHbl TPAHCASAUMER NpeacKka3aHHbIX
KOANPYHIOLLNX YYACTKOB B HYKNEOTUAHbBIX
nocrieaoBaTe/IbHOCTAX

[MpaBUILHOCTL NpeAcKa3aHnin NPOBEPSAETCS:

» abopaTtopHbIMU UCccnenoBaHNAMN KOHKPETHbLIX OEKoB
(oonro)

» MaccC-CNnekTpomeTpuen nporeoma (HEMNPOCTO)
» CekBeHupoBaHuem TotasibHon PHK mnnin koHkpeTtHon MPHK

» CXO/ICTBOM MoOcC/1eA0BaTe/IbHOCTEN C NOC/1e00BaTE/IbHOCTAMMU
N3BECTHbIX OesIKoB



Knaccudonkaumsa 6aHKOB AaHHbIX

ApPXMBHblE — 3a coAepXaHne 3anncu oTeevyaeT eé

aBTOp-3KkcnepumeHTaTop (Hanpumep, GenBank, ENA,
PDB)

Kypupyemble — 3a coiepxaHue 3anncu oteevaer
Kypartop (Hanpumep, Swiss-Prot)

ABTOMaTN4yeckme — 3anmucu reHepupyroTca
KOMNbIOTEPHbIMU NMporpammamm (Hanpumep, TrEMBL)



YCTponcTBo 6a3bl AaHHbIX

» B/l COCTOUT U3 OAHOIO U/TN HECKOMbKUX XpaHnnLl
(“rabnnu’™)

» EAMHMUA XpaHeHnsa (CTpoka Tabnuibl) HasbiBaeTCA
3anuchkio (entry)

» Bce 3anuncu coctoart n3 nosed (field). NMonga c
OIHNM N TEeM XXe Ha3BaHMeM (KO/TOHKN Tabnuibl)
coaepXXat oAHOPOAHY NHJ OPMaLNIO

» Ecnu Tabnuy, 60sbLIEe 0gHOW, TO 3annUcn N3 pasHbIX
TabMnLU, CCblaldTCA APYr Ha Apyra



Ba3bl nocnenoBaTesibHOCTEN U
NOTOKN MHCPpOpMaLNN Mexay HUMIA

CEHZENSDC 1nternational Nucleotide Sequence Database Collaboration
-. X N

ENAsAA.

Uropiean Kudleotids Aarhive

2 DDB]J




A
swiissprot BaHK gaHHbIX Swiss-Prot

Swiss-Prot - 6a3a 3HaHUN O 6e/IKOBbIX
nocnenoBaTeENbHOCTSAX

PaHee cyllecTBoBaNa KaK OTAe/IbHbIM OaHK
* Cenyvac - yactb Uniprot

* Kypupyemas 6a3a aaHHbIX

* AHHOTaUuM NpoBepseT U AOMNOJIHAET SKCNEPT:
MCMONb3yeT MeToabl OMOMHOPMATUKMN,
npocMaTpmBaeT nNyoamKaumn.

* 559 228 (nonMmunnuoHa) 6enkos



PocT uncna 3anucem Swiss-Prot

Number of entries in UniProtKB/Swiss-Prot over time
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baHK AaHHbIX TrEMBL
TrEMBL

'rnnusm'renfu T
EMBEL T

TrEMBL (Translated EMBL)

dopManbHag TpaHCAAUUSA BCEX KOAUPY OLLLMX
HYKN1E€OTUOHbIX nocsaeaoBaTenbHocTen n3 6aHka EMBL

ABTOMaTM4YeCKas KnaccuPpumkaumsa n aHHoTaums

dopmMaT 3anncu ToT XKe, 4To y Swiss-Prot

146 106 279 6enkoB Ha deBpanb 2019

18



number of entries

PocT uncna 3anucen TrEMBL

Number of entries in UniProtKB/TrEMBL over time
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N3BECTHbI NOCN1eA0BaTE/IbHOCTU
NEecITKOB MUIJIMOHOB 6EIKOB



Yto Takoe “oamnH 6enok”?

ITOT BOMpPOC CTall HETPpUBUalribHbiIM U aKTyalibHbIM B MnocrieaHne
roabl 3-3a peBoJilounn B TEXHOJTI0TMN CEHKBEHNPOBAHUA



OpaHa 3anuncb Uniprot

* [IpMEpPHO: NPOAYKT O4HOro reHa U3 oHOro BMAa
N NoABUAA

* B RefSeq B 2013 BBE/IM HOBOE MOHATHE:
nocsaeaoBaTe/IbHOCTb OesiKa, He NpuBA3aHHas
CTpoOro K ogHoMy Bmnay. MaeHTMdmnKaTopbl BUAA
WP_XXXXXXXX. B aHHOTaUMKM nepeyncneHsnl
reHOMbl, B KOTOPbIX TaKagd NocaeaoBaTe/IbHOCTb

3aKOAMPOBaHa



[lpobneMbl:

[lBa reHa n3 ogHOro reHoMa KoaAupyrT OAMH U TOT Xe 6ea0K (HeaaBHSas
AynaMKaums)

[1Ba reHa 13 pa3HbIX BUAOB KOAUPYIOT BENKU C OAMHAKOBOM
Noc/1e00BaTEIbHOCTbIO

[NoanmMopdursM: nocnenoBaTe/ibHOCTb 6es1Ka U3 opraHmsma leTn otanyaetcs ot
TakoBOW 13 opraHmsma Kosm (unm B LutTammax 6aktepuin)

AJITEPHATUBHbIN COJAUCUHL: OAMH reH KOAUPYET HECKOIbKO n3opopM benka,
pa3HbIX MO NOC/IeA0BaTE/IbHOCTU

TpaHCMIANCUHT: CMIJIANCUHT MPOUCXOAUT MeXXAY Pa3HbIMU reHamu!
MonyyvatoLmiics 6eNoK He 3aKoamMpoBaH B O4HOM reHe

CoMaTnyecKMe pasnyms: pasHble KNETKM O4HOIro OpraHM3Ma KoampyroT 6eKu ¢
OT/INYAIOLLUMUCA NOCIEA0BATE/IbHOCTAMMU; UMMYHOII06Y/IMHBI B IMMPOLUTAX,
HOPMaJibHblE N PAKOBbIE KNETKU, MyTaLlMM COMATUYECKUX KNETOK (?)




Bopbba ¢ N36bITOYHOCTHIO

OpaHa v Ta Xe nocneaoBarte/ibHOCTb MOXET nonacTb B
6aHK HEeCKOJ/IbKO pas.

» B UniProt: UniRef — knactepbl 6113Knx
nocneposaresibHocTen (UniRefl00, UniRef90,
UniRef50).

- B NCBI: RefSeq + Protein Clusters



CTpykTypa UniProt

Automatic Expert manual
annotation annotation

UniRef

8 TrEMBL UniRef100
S~ . Automatically Sequence clusters UniRef90
annotated and UniRefs0
not reviewed c"\‘
-
UniParc
Sequence archive of
Seguence archive new, revised
= and obsolete
S sequences
—




CoOoTHOLLEeHne Yyncna benkos,
npeacTaBJiIEHHbIX B PA3HbIX DaHKax

[TocnegoBaTenbHOCTEN BO MHOIMO pa3 borsblie, YeM CTPYKTYp!

BonbLIMHCTBO NocnegoBaTeNlbHOCTEN HE aHHOTUPOBAHbI!



JIoCTOBEPHOCTb 6enkoB Swiss-Prot

M Evidence at protein level

M Evidence at transcript level
Inferred from homology

M Predicted

B Uncertain




Kakasa nHpopMauus MOXKeET ObITb
YKa3aHa B aHHoTauum 3anmncu Uniprot?



ID
A
LT
DT
DT
DE
O3
o
OX

EF
RC
R4
EL
CC
CC
Co
Co
Co
Co
CC
CC
CC
CC
CC
DR
DE
DE
DR
EW
FT
=1

£

[IoKyMeHT 6aHKa faHHbIX Swiss-Prot

TSEL STACL 3TANDALRD: FRT: 1a5 Ak,

P47935; Onucanve JOKyMEHTa: UACHTU(DUKATOD,
01-FEE-1996 ([(Rel. 33, Created)

01-FEE-1996 (Rel. 33, Last sequence update) HMA, AdaTa CO3JaHUA U MOIH/I(bHKaHI/H/I
13-3EP-z005 [(Rel. 48, Last annotation update)

Hypothetical protein in secl S'region (OBRF1l) (Fragment) . ~\\

SJtaphylococcus carnosus.

Bacteria:; Firmicutes; Bacillales; 3taphvlococcus.

NCEI TaxID=1z281:

[1]

WNUCLECQTIDE SEQUENCE [GENOMIC DIJA] .

STRAIN=TMIO0O;

Freudl ER.:;

Submitted (JUN-19294) to the EMEL/GenBank/DDEJ databases.

—!— SINILARITY: EBelongs to the ribosomal protein 3304e family.
—!— CAUTICMN: Thiz iz a conceptual translation.

== CAUTICH: Fef.l sedquence differs from that shown due to frameshifts AHHOTaHHH

in positions 25 and 46. HOCHeﬂOBaTeHBHOCTH

Thi=z Swiss-Prot entry is copyright. It is produced through a collaboration
hetween the Swiss Institute of Bioinformatics and the EMEL ocutstation -

the European Bioinformatics Institute. There are no restrictions on its
use as long as its content is in no way nmodified and this statement is not
removed.

EMBL: XEVO97VZ5L: CRASG161.1; ALT FRALAME: Gencomic DITA.

PIR: 2347145; 247145,

InterPro; IPROO3432; Ribosomal 3305354.

Pfam:; PFOZ452; Ribosomal S30AE; 1. //

Hypothetical protein.

NOH_TER 1 1

SEQUENCE 165 &k; 19138 MW; BEFSCB91ADE1S4DD0 CRCE4;

LERYFTHVEN VNAHVEVETY ANSSKIEVTI PLNDVTLRAE ERNDDIVAGT DEITHNELECO

VEEYETEVHNE EEKRKESEHEP FPATPETPPE TAVDHDEDDE IEIIRSKOFS LEPMDSEELV [TocnenoBareIbHOCTD
LONDLLGTDF FIFNDRETDG TSIVYRRKDG EYGLIETVEK LICDI



B aHHOTaUMM 3aNMncu ecTb:

NaeHTUpUKaTopbl
haTbl

Ha3BaHuWe n CUHOHUMBI
OpraHmsM 1 TaKCOHOMMUS
[y6nnkauum
CC:

— DyHKUMS

— Jlokanmnsaums B KneTke

— buonornyecknit npouecc

— W gp.
CcbIJIKM Ha 3anucum atoro 6enka ns apyrmx b/l
O6ocHOBaHUA cylecTBoBaHMA 6enka (Protein Evidence, PE) n ero
CBOMCTB

KnroyeBble cnoBa
OcobeHHOCTU, MPUBSA3AHHbIE K a.K.0. UM YHaCTKaM
nocsieoBaTe/IbHOCTU



OcHoBHble nonga Swiss-Prot

ID — npeHTudmkaTop B TEkyllem penuse. Bcerga oavH, HO MOXET MEHATLCS OT
penunsa Kk penuay.

AC - Tak HasbiBaeMbIlt «HoMep aocTtyna» (Accession number). Pa3 nosBuBLIKCH, He
ncyesHeT (NoaTomy nMeHHo Ha AC Hafo yKasbiBaTb NPU UCMNOSIb30BaHUM AaHHbIX
Swiss-Prot B nybnukaumsax). MoxeTt 6b1Tb He 0aMH (MO0 pasHbIM NPUYNHAM).

DE - «description», onucaHue 6enka. B nocneaHux penusax UMeeT BHYTPEHHHOH
CTPYKTYPY, T.€. AENUTCSA Ha Noanons (kpaTtkoe pekoMeHayemoe Ha3BaHue, NonHoe
pPEKOMEHAYyeMoe Ha3BaHue, CUHOHUMbI U Ap.)

OS - B1aoBOe Ha3BaHWe opraHn3ama — UICTOYHMKA AaHHoro benka
OC - takcoHomusa opraHunama (B COOTBETCTBUM C TeKyLLumM cTanaaptom NCBI)
DR - ccbinku Ha gpyrve 6a3bl AaHHbIX

FT — “feature table”, nokanbHble ocobeHHOCTU nocrenoBaTenbHOCTH

http://www.uniprot.org/uniprot/P00174.txt
http://www.uniprot.org/uniprot/P37869.txt
http://www.uniprot.org/uniprot/P27358.txt



http://www.uniprot.org/uniprot/P00174.txt
http://www.uniprot.org/uniprot/P37869.txt
http://www.uniprot.org/uniprot/P27358.txt

CTpyKTYypa ngeHTudmnKaTopa
3anmcu Swiss-Prot

ENO_ BACSU: 3Honasa n3 ceHHoM narnoyku

MHeMOoHMKa opraHmama
MHeMOoHMKa oyHKUMK Bernka

Kak npaBua0, MHEMOHMKA OpraH1U3Ma coctomT n3 3 BYKB poaoBOro Ha3BaHms U 2 BykB
Bupaosoro (Bacillus subtilis - BACSU).

[ns wtaMmMoB 6aKkTepuin U3 BUAOBOro Ha3BaHUA 6epéTca oaHa 6yKBa, a NocaeaHUM CUMBOJT UCNONb3YETCA A5 Pa3/INYeHus
LLITAMMOB.

NcknroveHus:

a) 16 Hanbosee NpeacTaBNE€HHbIX OPraHM3MOB

(BOVIN for Bovine, CHICK for Chicken, ECOLI for Escherichia coli, HORSE for Horse, HUMAN for Human, MAIZE for Maize
(Zea mays) , MOUSE for Mouse, PEA for Garden pea (Pisum sativum), PIG for Pig, RABIT for Rabbit, RAT for Rat, SHEEP for
Sheep, SOYBN for Soybean (Glycine max), TOBAC for Common tobacco (Nicotiana tabacum), WHEAT for Wheat (Triticum
aestivum), YEAST for Baker's yeast (Saccharomyces cerevisiae));

6) Bupycbl (Hanpumep, BPP21 ans ¢ara P21, MEASY ans wtamma Yamagata Bupyca kopu (measles) n np.);

B) caydaun HeonpeageaeHHoro BuaoBoro HaspaHusA.



CoaepxnumMmoe nond FT

Feature Table — xapakTepuCTUKM y4acTKOB MnocriegoBaTesibHOCTH
B yacTtHoCTM:

* TpaHCMeMOpaHHbIE Yy4aCTKU;

* CUrHanbHble nocregoBaTesibHOCTH

* CaunTbl CBA3bIBaHUA pa3HOObpasHbIX NMraHaoB, NOHOB, HYKNENHOBBIX KUCHOT;
* CcauTbl NOCTTPAHCNSALUMOHHON MOoandOUKaLnu;

* BTOpUYHAA CTPYKTYpa;

* OOMEHBbI;

* pasHouyTeHusa B nocriegosaternibHocTh (“CONFLICT?);

* BapuaHTbl (Hanp., anbtepHaTuBHbIW crinancuir “VARSPLIC?);
nT.n.

Nmeet cTtpornn dpopmart: Feature Key, FtLocation, FtDescription.

Hanpumep:
FT DISULFID 334 343 By similarity.
FT CONFLICT 138 138 E -> EE (in Ref. 4; AA sequence).
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