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BaHku gaHHbIX 0 6enkax

UniProt — nocneaoBatenibHOCTU 1 aHHOTAaLUN
RefSeq — nocnenoBaTe/IbHOCTU U aHHOTaL MUK
PDB — NpoCTpaHCTBEHHbIE CTPYKTYpbI

PubMed — nyonukaunm
... — €elle MHOro yero
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EXPASY (www.expasy.org)

ExPASY

Bicinformatics Resource Portal

|Quer}.r all databases :| | 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 sciences including proteomics, genomics, phylogeny, systems biclogy, population genetics,
transcriptomics ete. (see Categories in the left menu). On this pertal you find resources from many different SIB groups as well

as external institutions.

Featuring today

nfswatch

An NFS traffic monitoring tool
[details]

How to use this portal?

* Features and updates
= New to ExPASy
* Experienced ExPASy users: what is different

Home About Contact

Popular resources

F UniProtkB

& SWISS-MODEL
+%» STRING

= PROSITE

Latest News El

UniProt Knowledgebase release
2018_02 - 2018-02-28

Release notes

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

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

Protein Spotlight: Side effects -
2018-02-23

MNature 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 tumns
black...More.

[More news] [SIB news]



EXPASY proteomics

EXPASY

Bioinformatics RBesource Portal

Home About Contact

|Query all databases :I | ® search help

F
Visual Guidance J Sl EEheEE
[ Extemal resources - (No support from the ExPASy Team)
Categories
Databases Tools

proteomics

H SWISS-MODEL Workspace « structure homology-modeling « [more]

EN vital-IT « life science informatics initiative » [mors]

proiein sequences and idenification H UniProtKB « functional information on proteins « [more]

poieo mics experimeni EX UniProtkB/Swiss-Prot « protein sequence database = [more]
function analysis “ STRING = protein-protein interactions « [more] “ SwissDock « protein ligand docking server = [more]
= ), et 200) e EX sWISS-MODEL Repository = protein structure homelogy models = [mors]
EX PROSITE + protein domains and families « [morg]

H ViralZone « portal to viral UniProtKBE entries « [more]

proiein modficalions

[Z 2ZIP - Prediction of leucine zipper domains « [more]

proiein siruciure

[2f 3of5 « find user-defined patterns in protein sequences = [more]

proiein inlemclions

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

similarity s=amch/algnmeni
genomics

structure analysis
systems biology
evolutionary biology
population genetics
transeriptomics
biophysics

imaging

[T infrastructure
medicinal chemistry
glycomics

Resources A..Z

Links/Documentation

H neXtProt « human proteins « [more]

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

“ EMEnet services + bicinformatics tools, databases and courses = [more]
“ ENZYME + enzyme nomenclature = [more]

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

“ GlyConnect « Integrated glycodata platform = [more]

@ GlyTouCan = international glycan structure repository » [morg]

EN HAMAP - UniProtiB family classification and annctation = [mors]
“ 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]

BN AAGompSim - amino acid composition comparison « [more]

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

EN ALF - simulation of genome avolution » [more]

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

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

= 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 nHdopmaumna?



SDKCKYPC B UCTOPUIO CEKBEHMPOBAHNSA



»[lepBas nocnenoBare/bHOCTL 6esnka:
MHCYNWH, uenn An B

Frederick Sanger, 1951, 1953,
Hobenesckas npemus 1958

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

»[lepBas nocnegoBartesibHOCTb PHK:
anaHnHoBas TPHK

Robert Holley, 1964,
Hobenesckas npemus 1968




»[1epBbIn NoAHbIN reHoMm JHK 6akTtepuodara
pX174

Frederick Sanger, 1977,
BTOpas HobefneBckasa npemua 1980

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

»l1306peTeHmne MNLP: nonimmepasHon LenHou
peakumnm

Kary Mullis, 1985,
Hobenesckas npemunsa 1993

K. Mullis 1944



»[1epBbin reHoM 6akTepun Haemophilus
Influenzae

MeToa apo6osuka (Shotgun sequencing), 1995
Hy>XHbI a/120pUMMBI, MPo2PamMMbl, KOMIbOMEP

» HoBOE NoKoJIeHMe CEKBEHATOPOB
nocneposatesnbHocten AHK (next generation
sequencing)

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




lllumina HiSeq 2000

[HK B npobupke

101x8x48x4 cHMMKOB
NpsSAMOM NPOX0oA,

CTONIbKO XXe —
Ha 0OpaTHbIN NPOXOoA,

~2x8x200 MaH. nocneposarenbHocten AnnHbl 101 B popmare fastq,
Ntoro nopsaka 300 mapp, 6yks, 100-KpaTHOE NMOKpPbITUE FEHOMA Ye/lI0BEKA



UTo nanbLie?

[lenoHMpoBaHMe nocsiefaoBaTe/ibHOCTU B 6asy

NAaHHbIX

° 1 eé aBTOMAaTNYECKAsA aHHOTaUMS — npeackasaHune
KOAUPYIOLLUX NocnenoBaTesibHOCTEN, UX MPOAYKTOB
N PyHKUNN

[Tyonukauma o reHome mn npoTteome (MHorga c
3a/1ePXXKOW Ha rofapl)
* 00s1ee gocTtoBepHas nHdopmMmaums, Tak Kak Ao/HKHA
NpoBEPATLCA peLeH3eHTaMM
* BCe e He 6e3 oLNnboK
° €€ 3HaUNTEesIbHO MEeHbLLEe




[TocnenoBatesibHOCTN BENKOoB

BONbLUMHCTBO NMOJ1yYeHbl TpaHCAAUMeR npeacKka3aHHbIX
KOANPYIOLLNX YYACTKOB B HYKNEOTUAHbBIX
nocsieoBaTeIbHOCTAX

[MpaBMNbHOCTb NPeAcKa3aHnii MPoBepPSETCS:

» /labopaTopHbIMU NCCeaoBaHUAMN KOHKPETHbLIX GenkoBs
(nonro)

» MacC-CNneKTpoMeTpuen nporeoma (HENPOCTO)
» CeKkBeHupoBaHuem TotasibHon PHK nan koHkpeTHon MPHK

» CXO/[CTBOM MOC/1Ie10BaTE/IbHOCTEN C NOcneaoBaTe/IbHOCTAMU
N3BECTHbIX OefnIKoB



Knaccudonkaumsa 6aHKoOB AaHHbIX

APXNBHbIE — 3a coAepXaHue 3anncu oTseyaeT ee

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

Kypupyemsbie — 3a cogepxaHue 3anmcu oteevyaeT
Kypartop (Hanpumep, Swiss-Prot)

ABTOMAaTn4yeckme — 3anmcu reHepupyroTcs
KOMNbIOTEPHbIMU NMporpammamm (Hanpumep, TrEMBL)



YCTponcTBO 6a3bl AaHHbIX

» b/l COCTOUT N3 OAHOIO NI HECKOJTIbKUX XpaHWUTNLL
(“rabnnu’™)

» EanHnUAa XpaHeHua (CTpoka TabnunLbl) Ha3blBaeTcs
3arnucsto (entry)

» Bce 3anucu coctoat 3 nosed (field). Mons ¢
OAIHNM N TeM Xe Ha3BaHueM (KOMTOHKM Tabnuubl)
cofepXXat oHOPOAHY MHopMaL MO

» Ecnu Tabnuy, 6osbLUe oAHOW, TO 3annUcu U3 PasHbIX
TabNu1L, ccblnalTca APYr Ha apyra



Ba3bl nocnenoBaTesIbHOCTEN U
NOTOKN MHCPOpPMaLNN MeXay HUMIA

L ZPNSIDC 1nternational Nucleotide Sequence Database Collaboration
| \ ¥, -

ENAsAA

Darogean Kudleoids Arhive

2 DDB]J




suiissprot Swiss-Prot

Swiss-Prot - 6a3a 3HaHMIM 0 nocneaoBaTENbHOCTAX 6E/IKOB
* PaHee cywlecTBOBa KaK OTAE/IbHbIN OaHK
* Cenyvac - yactb Uniprot

* Kypupyemas 6a3a AaHHbIX

* AHHOTAUMU NpoBepSAeT U AOMOJIHAET 3KCMepT:
MCMoJib3yeT MeToAbl OMOMHPOPMATUKMN,
npocMaTtpuBaeT NybankKawmn.

* 561 911 (nonMunNnNMoHa) 6enkoB
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PocT uncna 3anucem Swiss-Prot

Number of entries in UniProtKB/Swiss-Prot over time

number of entries

230,000 -
200,000 -
430,000 -
400,000 -
350,000 1
300,000 1
230,000 -
200,000 -
130,000 -
100,000 -
20,000 1
0.

1990

1995 2000 2005

— entries in the database

2010

2015

2020



TEMBL  TrEmBL

EMBL L

TrEMBL (Translated EMBL)

dopManbHasg TpaHCAAUUSA BCEX KOAUPY OLLIMX
HYKN1E€O0TUAHbIX nocsieaoBaTenbHOCTEN N3 baHKa EMBL

ABTOMaTM4YecKas KnaccupumKaums n aHHoTaLuUS

dopmMat 3anncu ToT XKe, 4To Y Swiss-Prot

177 754 527 6enkoB Ha dpeBpanb 2020
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PocT uncna 3anucen TrEMBL

Number of entries in UniProtKB/TrEMBL over time

175,000,000

number of entries

25,000,000 -

04

150,000,000

125,000,000 1

100,000,000 1

73,000,000 -

20,000,000 -

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

— entries in the database




N3BECTHbI NOCNEeA0BaTE/IbHOCTU
NEeCcAITKOB MUIJIMOHOB 6E/IKOB



Yto Takoe “oaunH 6enokK”?

ITOT BOMpPOC CTaJl HETPpUBMUalribHbIM U akKTyaJibHbIM B MnocrieaHune
rogbl n3-3a peBorrounn B TEXHOITOTMN CEHKBEHUPOBAHUA



OpaHa 3anucb UniProt

* [MpuMepHO: NPOAYKT OA4HOro reHa n3 oAHOro BMAa
I noasuaa

* B RefSeq B 2013 BBE/IM HOBOE MOHATHE:
nocsaeaoBaTeNbHOCTb OesiKa, He NpMUBSA3aHHag
CTpoOro K oagHoMy Bmnay. MaoeHTMduKaTopbl BUAA
WP_XXXXXXXX. B aHHOTaUMKN nepeyncineHsl
reHOMbl, B KOTOPbIX TaKad NocneaoBaTe/IbHOCTb

3aKOAMPOBaHa



[Tpobnemsi:

[lBa reHa n3 ogHOro reHoMa KoaAupyrT OAMH U TOT Xe 6enoK (HeaaBHSaA
AynavKaums)

J1Ba reHa 13 pasHbIX BUAOB KOAMPYIOT 6E/KMN C 0O4MHAKOBOWM
nocneaoBaTe/IbHOCTbHO

NoaumopdunsM: nocneaoBaTeIbHOCTb 6es1Ka U3 opraHusma letm otanyaeTcs ot
TakoBOW 13 opraHmsma Koau (unm B utaMmmax 6akrepuin)

ANbTEPHATUBHbIN CMIIAUCUHT: OAMH FreH KOAMPYET HECKOJIbKO N30dpopM besiKa,
pa3HbIX MO NOC/1eA0BaTE/IbHOCTHU

TpaHCNAANCUHT: CITAUCUHT MPOUCXOANT MeXAY pa3HbIMM reHaMu!
[Monyyvatowwmimcsa 6enoK He 3aKkoAUPOBaH B OHOM reHe

ComMartunyeckume pasanyus: pPa3Hbl€ KNETKU OAHOIO0 OpraHnM3Ma KogamnpyrT 6enKku c
oT/ind4aloWWMMUCA NMOCNEN0BAaTE/IbHOCTAMMU; MMMYHOFJ’IO6YJ'Il/IHbI B .l'Il/IM(I)OLI,l/ITaX,
HOPMaJibHbl€ U PaKOBbIE KJIETKU, MYTaUuNUNU COMaATUHECKNX KJZIETOK (7)




Bopbba Cc N36bITOYHOCTHIO

OpfHa v Ta )Xe nocnenoBare/ibHOCTb MOXET NonacTb B
6aHK HECKO/IbKO pas.

- B UniProt: UniRef — knacTepbl 61M3KNX
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 Cq}
-
UniParc
Sequence archive of
Sequence archive new, revised
_— and obsolete
et SEQUENCES
—




Yncno 6enkoB B pa3Hbix OaHKax

Konn4ecTtBo 6enkos
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Yncno 6enkoB B pa3Hbix OaHKax

Norapudommnyeckas wkanal

Konn4ecTtBo 6enkos
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Yncno 6enkoB B pa3Hbix OaHKax

le8

= = M
(=} n o
i i

Konn4ecTtBo 6enkos

o
Ln

0.0 T T
PDB Swiss-Prot UniRefl00

[TocnegoBaTtenbHOCTEN BO MHOIO pa3 borsiblue, YeM CTPYKTYP.
BonbLWMHCTBO nocrieqoBaTesfibHOCTEN HEe aHHOTUPOBAHDI.
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JIoCTOBEPHOCTb 6enkoB Swiss-Prot

Konn4yecTtBo 3anncein

400000 -

350000 -

300000 -

250000 4

200000

150000 -

100000 -

50000 A

Evidence at
protein level

Evidence at
transcript level

Inferred
from homology

Predicted

Uncertain




Kakast nHpopMaumns MOXKeT ObITb
YKa3aHa B aHHoTauuun 3anmncu Uniprot?



In
AC
DT
LT
LT
DE
03
ol
QX

EF
RC
398
EL
CC
CC
CC
CC
CC
cC
(-
(-
CC
CC
CC
DE
DE
DR
DR
KW
FT
=18

£

CTpyKTypa 3anmcm Swiss-Prot

TIEL ZTACH STANDARD: FRT: 1a5 Ak,

P47935; Onucanue J0OKyMEHTa: UACHTU(UKATOD,
01-FEE-1995 [(Rel. 33, Created) o
01-FEE-1996 (Rel. 33, Last sequence update) M, AaTa CO34aHuA U MOHI/I(I)I’IKaHHH
13-3EP-Z2005 (Rel. 48, Last annotation update)

Hypothetical protein in secl S'region (ORF1l) (Fragment) . '\\

Staphylocococus carnosus.

Bacteria; Firmicutes; Bacillales: Staphylococcous.

NCEI TawxID=1251:

[1]

NUCLEOTIDE 3EQUENCE [GENCOMIC DNA] .

STRAIN=TM300;

Freudl E.:

Submitted (JUN-1994) to the EMEL/GenBank/DDEJ databases.

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

—!— CAUTION: Ref.l secquence differs from that showvh dus to frameshifts AHHOTaHHH

in positions 25 and 46. HOCHGHOB&TCHBHOCTI/I

Thizs Swiss-Prot entry iz copyright. It iz produced through a collaboration
bhetween the 3wiszs Institute of Bioinformatics and the EMEL outstation -

the European Bioinformatics Institute. There are no restrictions on its
use as long as its content iz in no way modified and this statement i=s not
removed.

EMBL; XV27z25; CAASe161.1; ALT FRAME; Genomic DINAL.

FIER; 547143; 547145.

InterPro; IPRO0O34859; Fihozomal 330354.

Pfam: PFOz2482; Ribosomal S304E; 1. j

Hypothetical protein.
NOM_TER 1 1
SEQUENCE 165 4h:; 19138 MW: EBFSCEO1ADE194DD0 CRCG4:
LERYFTNVEN VNAHVEVETY ANSSKIEVTI PLNDVTLRAE ERNDDIVAGI DEITHNELECO ul
VEKYETEVNE KERKESEHEP FPATPETPPE TAVDHDEDDE IEIIRSKOFS LKPMDSEELV O0CJICAOBATC/IbHOCTD
LOMDLLGTDF FIFNDRETDG TSIVYRRKDG EYGLIETVEE LICDI
31



B aHHOTaAuun 3anncun ecTb:

NaeHTUPUKaTopbl
[aThbl

Ha3BaHMe U CUHOHUMDbI
OpFaHVl3M U TAaKCOHOMWUA
[Tyéamkaumm
CC:

— OyHKUUA

— JloKanusaums B KneTke

— Bbuonormnyeckuit npouecc

— U ap.
CcbInIKKU Ha 3anucum aToro 6enka us gpyrmux b/l
O60cHOBaHMA cyllecTBoBaHUA 6enka (Protein Evidence, PE) u ero
CBOUCTB

Knro4yeBble cnoBa
OcobeHHOCTU, MPUBSA3AHHbIE K a.K.0. UN YYaCTKaM
nocnenoBaTe/IbHOCTU
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OcHoBHble nonga Swiss-Prot

ID — npeHTudukaTop B Tekylem penuse. Bcerga oavH, HO MOXET MEHATLCS OT
penunsa K penuay.

AC - Tak HasbiBaembIli «<HOMep aoctyna» (Accession number). Pa3 nosBuBLIKCH, He
ncyesHeT (NoaTomy nMmeHHo Ha AC Hafo ykasbiBaTb NPU UCMOSb30BaHUN JaHHbIX
Swiss-Prot B nybnukaumax). Moxet 6bITb He OAMH (MO pasHbIM NPUYNHAM).

DE - «description», onucaHue 6enka. B nocnegHnx penvsax UMeeT BHYTPEHHIO
CTPYKTYPY, T.€. AENUTCS Ha Noanons (kpaTtkoe pekoMeHayemoe HasBaHue, NornHoe
peKOMeHAyeMoe Ha3BaHWe, CUHOHUMbI U Ap.)

OS - BMaoBoe HasBaHMe opraHn3ama — UCTOYHMKa AaHHoro 6ernka
OC - takcoHoMus opraHuama (B COOTBETCTBUM C TekyLmm ctaHgaptom NCBI)
DR - ccbinku Ha gpyrve 6a3bl aHHbIX

FT - “feature table”, nokanbHble 0COBGEHHOCTM NOCNEAOBATENBHOCTM

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

Swiss-Prot ID

ENO BACSU: sHonasa n3 ceHHOU nanouvku

MHeMoHMKa opraHnsma
MHeMoHuKa oyHKUMK benka

Kak npaBuni0, MHEMOHMKA OpPraHM3Ma coctouTt U3 3 6YKB poJoBOro Ha3BaHUA U 2 BYKB
Bupaosoro (Bacillus subtilis - BACSU).

Jns wraMMoB 6aKTepuii U3 BUAOBOro Ha3BaHUA 6epéTtca ofHa 6yKBa, a NOCAeAHUIA CUMBOJ1 UCMNOJIb3YETCA AN
pa3/IyeHnsa LUITaMMOB.

NckntoyeHuns:

a) 16 Hanbonee NpeacTaBiEeHHbIX OPraHU3MOB

(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) Bupychl (Hanpumep, BPP21 ans ¢para P21, MEASY ans wtamMa Yamagata Bupyca kopu (measles) 1 np.);

B) C/ly4au Heonpeae/leHHOro BUA0BOro Ha3BaHMs.



Feature table (FT)

Feature Table — xapakTepucTuKn y4aCTKOB nocrieqoBaTenbHOCTH
B yacTtHoCTM:

* TpaHCMeMOpaHHble Yy4aCTKU;

* CUrHanbHble NnocregoBaTesibHOCTH

* CaunTbl CBA3bIBaHMA pa3HOObpa3HbIX NMUraHaoB, MOHOB, HYKINEUHOBLIX KUCHOT;
* CcauTbl NOCTTPAHCNALUMOHHON MoanduKkauum,

* BTOpUYHAsA CTPYKTYpa;

* OOMEHBbI;

* pasHouTeHuna B nocnegosarensHocTn (“CONFLICT™);

* BapuaHTbl (Hanp., ansrepHatnBHbIW cninancuHr “VARSPLIC™);
nT. n.

Nmeet ctpornn 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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