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Kadeapa 6umomHpopmatku MbP
——

* Co3gaHa B 2014 roay ANA npenogaBaHnA OUMOMHOPMATUKU U
CBA3AHHbIX C HEeW AUCUMINAMH CTyAaeHTam YHuBepcuTeTa U
AB/NAETCA nepBon Kadeapon OUMOMHPOPMATUKM B POCCUMCKMUX
MeAULMHCKMX BY3aX.

* HanpaBaeHue Hay4HbIX MHTEpecoB Kadeapbl neXKuT B 006/1aCTh
obbeamMHeHna noaxo40B M METOAOB CUCTEMHOM OMOA0rum,
XeMo- U ObuoMHPOpMaTMKM B MeAMKO-OMON0rndyecKmnx
Nccae0BaHUAX U KOMMBIOTEPHOM KOHCTPYMPOBaHUM /1I€KAPCTB.

* Hay4yHas 6a3a: otgaen buonHpopmatnkm Prey HUU
buomeANLUHCKON XUMMKM UM. B.H. OpexoBuya
(http://www.ibmc.msk.ru/ru/departments/60)
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PHAMY

Hay4yHo-npakTHU4yeckune HanpaB/ieHUA paboTbl

\

- PazpaboTKa 1 UCNo/1b30BaHME METOA0B aHA/IN3a «CTPYKTYpa-
aKTMBHOCTb» B KOMIMbIOTEPHOM TOKCMKO/I0MMMU U KOHCTPYMPOBAHWUM
/IeKapCTB.

- Mcnonb3oBaHMe MeToA0B CUCTEMHOM OMOMOTMM  ANA  MOUCKA
/IEKAPCTBEHHbIX MULLIEHEN.

- Ucno/ib30BaHME AeCKPUNTOPOB HYKA€O0TUAHBIX M aMUHOKUC/IOTHBIX
OCTaTKOB A4/1A aHa/M3a CX0ACTBA M PYHKLMOHA/IbHBIX OCOBEHHOCTEN
OMo/1I0rM4ecKnx Nnoc/1e[0BaTe/IbHOCTEN.

- peackasaHue 1eKapCTBEHHO-UHAYLMPOBAHHOM FreHHOM 3KCNpeccmnu
M ee UCNOo/1b30BaHUE 4/1A aHa/1IM3a BO3MOXKHbIX GPapMaKO/10rM4ecKmnx
3P PeKTOB /1eKapCTB.
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. Uennky

* OI'Ipe,El,eJ'II/ITb NOHATNA N TEPMUHDbI NCIMOJIb3yEMbIE B

brnonHdpopmaTumke

* Hay4unTbCAa B3aMMO4ENCTBOBATL CO creuuanm3mpoBaHHbIMU
6a3zamu OaHHbIX N UHTEPHET-pecypcamm

* I3y4nTb OCHOBHbIE NPUHLUMNbLI U METOALI OMOUHAOPMAaTUKK
e [ony4nTb NpakTU4ecKkme HaBblkM PaboThbl C NporpamMmmamMu,

npuMeHseMbiMn B OnonHdopmMaTuke
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OnpegeneHne ANCUUMN/INHDI

\

* http://www.bisti.nih.gov/docs/CompuBioDef.pdf

* 1. BUOMHbOPMATUKA MPUMEHAET MPUHLMUMbI MHPOPMALMOHHBIX
HayK U TEXHO/I0rMI, YTOObI CAenaTb OrpoOMHbIe, pa3HOOOpasHble
M C/IOXKHblEe AaHHble HAyK O MU3HM 60/1ee MOHATHbIMU W

MO/1I€3HbIMM.
* 2, MccnepoBaHme, pa3paboTKa U NpUMEHeHMe
BbIYMC/IUTE/IbHBIX CPeACTB M MOAXOAOB A/1A  paclUMpeHUsA
MCMO/1Ib30BaHUA 6Uo0rnMyecKmx, MeAULMHCKUX 7

noBegeH4Ye€CKnNX AadHHbIX, a TadK XKe A4 NMOMNOo/IHEHNA, XPAHEHUSA,
OpraHm3auunn, aHa/im3a Uin Bn3ya/in3allmn TAaKUX AadHHbIX.

PHAMY 6



buonHdopmaTmka

* BMOMHPOPMATUKA — COBOKYMHOCTb METOAOB 1 HOAXOAOB,
BK/IHOYAOLWMX B CebA:
* MaTemaTmyeckme MeToAbl KOMMbIOTEPHOrO aHa/In3a B
CpaBHUTE/IbHOM reHoMMKe (reHoMHas BUOMHPOPMATHKA)

* pa3paboTKy aArOpUTMOB 1 NPOrpamMm A/ NpeaCcKasaHnA
MPOCTPAHCTBEHHOM CTPYKTYpPbl 6€/1KOB (CTPYKTYpHas
6MonHPOpMaTHKA)

* nuccnepgoBaHue CTpaTermmn, COOTBETCTBYHOLMX
BbIYMC/IUTE/IbHBIX METOA0/10MMI, a TaKKe obLyee ynpas/aeHue
MHGOPMALMOHHOM CI0KHOCTU BUOOTMHYECKUX CUCTEM

* B BUMOMHPOpPMATUKE MCMO/Nb3YIOTCA MeTOAbl MPUKAAAHOM

MaTeMaTUKU, CTAaTUCTUKN U MHPOPMATUKMN.

BuonHdopmaTuKa ncno/sb3yetca B bonoxmmmn, 6uodusmke,

MeAULMHE, FeHeTUKe, SKO/10rMK U B ApYrux 061acTax.

PHAMY 7



Pa3Butue bnonHcpopmatTukm

Moore's Law

YBenunyeHme Konmyectea AaHHbIX

National Human Genome
Research Institute

genome gov/sequencingcosts

ynyL‘ILIJeHme ,D,OCTyn HOCTM ﬂaHHbIX 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

The era of big data in biology

10 10°

[ 0" 0 =

1,000,000 NGS (Shotgun) Sequencing 100,000,000 i =

(doubling time 5 months) T 10% Sequencing 100 ©

100,000 4 ’ >

7 > Computing —

1,000,000  ¢n 10° =

v 10,000 .§ 21

> 3 100,000 ® . e

= Computational Hardware / : é 10 Q

g " | (doubling time 14 month 0000 @ o]

e g time 14 months) < - o
<

S 00 / 1,000 _§ 10 (?)
v

~ T 6 ©

= 100 e 10 ®

a 10 3 44

: 10 5 [72)

Sanger Sequencing 10° @

! (doubling time 19 months) ‘ 8

: & S

Z . 10 3

1990 1992 1994 1996 1998 2000 2003 2004 2006 2008 2010 2012 1 L 1 1 1 1 1

2002 2004 2006 2008 2010

Year

1996 1998 2000

Stein, Genome Biology, 2010



LIMKA HaKON/1@HMA 3HAHUK

UccnepoBaHm
fa

"Ili%llllll§|||) "l‘lll%%‘%llHIHIIIII'
9

PHAMY



LIMK/1 HAKOMN/IEHUA 3HAHUU

AHanus

bq - rfedHOMOB
ccnegoBaHuS —

ba3a
OAaHHbIX

[1aHHbIEe

102 nap ocHoBaHu
>500000 Bbuonornyeckmnx suaoB
>1000 NonHOCTbIO CEKBEHNPOBAHHbLIX FEHOMOB

NHTerpauns

OaHHbIX
AT T R R Y e




[MnoTteTnyeckum BUONMHPOPMATUYECKMIM NpoLecc

CexBeHunpoaHne HK (PHK) supyca
CKpWHWHT reHoma no bJj

[Tonck Benka-mueHn (pennukaums, coopka v T.n.)

MopenunpoBaHue 3D cTpyKkTypbl 6enka (romonornyHoe, ab initio)

[Monck camToB Oenka

[Monck unu cosgaHne Momnekyrnbl Ans 6GrokMpoBaHMs canTa

dapmakornornyeckmne
nccrenoBaHms

PHAMY



Tpu ypoBHA OMOMHPOPMATUKU

“ KneTKa

* OpraHusm

* lepeBO }U3HU
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Ideas on Protein Synthesis (Oct. 1956)

The Doctrine of the Triad.

The Central Dogma: "Once information has got into a protcin it

can't get out again". Information here means the sequence of
the amino acid residues, or other sequences related to it.

That is, we may be able to have

W s

DNA — .,> RNA

——‘-*““~ﬁ:>
e Protein

(_D \“\-"", U

but never

Au-'// ) X
DNA RNA & — Protein

@

PHAMY where the arrows show the transfer of information.




Central dogma of molecular biology

. cellular
DNA ——— RNA S— protein — phenotype
Central dogma of genomics
cellular 16

genome ——> transcriptome =~ ——> proteome > phenotype



protein
sequence
genomic _ databases
DNA :
databases
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CekBeHunpoBaHue AAHK

e =, , ,CGCCATAAATCAC...
8bl0esieH CeKkeeHUposaH
ue ue

OpraHunam OHK «B npobupke» [TocnenoBaTenbHOCTb
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attttggcaacttatgtttcctecttcgagcagtactcgagccctgtctcaagaatgtaat
aatacccatcgtaggtatggttaaagatagcatctccacaacctcaaagctccttgccga
gagtcgccctcctttgtcgagtaattttcacttttcatatgagaacttattttcttatte
tttactctcacatcctgtagtgattgacactgcaacagccaccatcactagaagaacaga
acaattacttaatagaaaaattatatcttcctcgaaacgatttcctgcttccaacatcta
cgtatatcaagaagcattcacttaccatgacacagcttcagatttcattattgctgacag
ctactatatcactactccatctagtagtggccacgccctatgaggcatatcctatcggaa
aacaataccccccagtggcaagagtcaatgaatcgtttacatttcaaatttccaatgata
cctataaatcgtctgtagacaagacagctcaaataacatacaattgcttcgacttaccga
gctggctttcecgtttgactctagttctagaacgttctcaggtgaaccttcttctgacttac
tatctgatgcgaacaccacgttgtatttcaatgtaatactcgagggtacggactctgccg
acagcacgtctttgaacaatacataccaatttgttgttacaaaccgtccatccatctcge
tatcgtcagatttcaatctattggcgttgttaaaaaactatggttatactaacggcaaaa
acgctctgaaactagatcctaatgaagtcttcaacgtgacttttgaccgttcaatgttca
ctaacgaagaatccattgtgtcgtattacggacgttctcagttgtataatgcgeccgttac
ccaattggctgttcttcgattctggcgagttgaagtttactgggacggcaccggtgataa
actcggcgattgctccagaaacaagctacagttttgtcatcatcgctacagacattgaag
gattttctgccgttgaggtagaattcgaattagtcatcggggctcaccagttaactacct
ctattcaaaatagtttgataatcaacgttactgacacaggtaacgtttcatatgacttac
ctctaaactatgtttatctcgatgacgatd@tatttcttctgataaattgggttctataa



Likana AHK nap 0CHOBaHMU U KOMMNbIOTEPHbIX AAHHbIX

Base pairs Unit Abbreviation Example
1 1 base pair 1 bp
1000 1 kilobase pair 1 kb Size of a typical coding region of a gene
1,000,000 1 megabase pair 1 Mb Size of a typical bacterial genome
10? 1 gigabase pair 1 Gb The human genome is 3 billion base pairs
10%= 1 terabase pair 1Tb
10% 1 petabase pair 1Pb
Size Abbreviation No. bytes Examples
Bytes - 1 1 byte is typically 8 bits, used to encode a single character of text
Kilobytes 1 kb 10 Size of a text file with up to 1000 characters
Megabytes 1 MB 10¢ Size of a text file with 1 million characters
Gigabytes 1GB 10° 600 GB: size of GenBank (uncompressed flat files)
ftp://ftp.ncbi.nih.gov/genbank/gbrel.txt (WebLink 2.84)
Terabytes 1TB 1012 385 TB: United States Library of Congress web archive (http://www.loc.gov/

webarchiving/fag.html) (WebLink 2.85)

464 TB: Data generated by the 1000 Genomes Project (http://www.1000genomes.org/
fag/how-much-disk-space-used-1000-genomes-project) (WebLink 2.86)

Petabytes 1PB 10" 1 PB: size of dataset available from The Cancer Genome Atlas (TCGA)
5 PB: size of SRA data available for download from NCBI

15 PB: amount of data produced each year at the physics facility CERN (near Geneva)
(http://home.web.cern.ch/about/computing) (WebLink 2.87)

Exabytes 1EB 108 2.5 exabytes of data are produced worldwide (Lampitt, 2014)
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YBe/imyeHue Ko/mmuyecTBa U3BEeCTHbIX
nocnegosatenbHocten AHK

100,000,000,000,000,000

10,000,000,000,000,000 -

1,000,000,000,000,000 4

100,000,000,000,000 A

10,000,000,000,000 -

1,000,000,000,000 -

100,000,000,000 4

10,000,000,000 -

1,000,000,000 A

Bases (Iogw scale)

100,000,000 -

10,000,000 4

1,000,000 *

100,000

¢ GenBank bases
O WGS bases
A Sequence Read Archive bases
+ SRA Open Access bases

. Total bases sequenced in 2014
at major sequencing centers

[ 1x 108
1 petabase

-

[ 1x 102
1 terabase

—

[ 1x 10°
1 gigabase

=

[ 1 x 108
1 megabase

—T T
1990 1995

Year

—
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—T
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2010

T
2015
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Pecypcbl U UHCTPYMEHTbI

Web-based or
graphical user interface (GUI)

Central resources
(NCBI,

EBI,
DDBJ)

GUI software Manipulate languages: BioPerl,
Genome browsers (Partek, MEGA, datapfiles Python, R,
(NCBI, UCSC, i Biopython
Ensembl) BioMart,

IGV)

(web access
to NGS tools,
browser data)

Command line (often Linux)

Software for data
analysis: sequences,
proteins, genomes

Programming

Next generation
sequencing tools

24



KomnbroTepHble MHCTPYMEHTHI

\

nonb3oBaTesrivn pa3paﬁquv||(v|

information
technology
infrastructure

public health / medical
informatics | informatics

development of
databases

development of
algorithms
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[IpUNOKEHUA U HA3HAYEeHUE

buonornyeckux 6a3s AaHHbIX:

\

3asauu:

* lNpoBeaeHUe MaCCMBHbIX BbIMMC/IEHUI, aHA/IM3 U NpeACcKasaHue
B It060M 06/1aCTM nccaeq0BaTeIbCKOrO MHTEpeca
(Hanpumep, nsyveHue nociegoBaTe/IbHOCTM HBe/Ka, ero
CTPYKTYPHbIM aHa/M3, TEPMOCTAbW/IbHOCTb, CNeuuPUIHOCTb
cBA3bIBaHUA ero ¢ AHK u 1.n.)

* lpoBepKa A0CTYMHOCTU AAHHbIX A4/1A /1L0ObIX HOBbIX HAYYHbIX
MccaeA0BaHUM

* CpaBHeHMEe 3KCNePUMEHTA/IbHbIX AaHHbIX C CYLLECTBYHOLLMMM
AQHHBIMMU
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[Ipo61embl

* YBennumBaeTcA noTpebHOCTb A1A UCMOAL30BaHMA 6a3,
coAeprkalimnx buosormyeckme gaHHbole -> HeobxogMma
obpaboTka

“ Tunbl BUO/IOTMYECKNX AAHHBIX CU/IbHO BAapbUPYIOT
(HyKNeoTuabl, 6e/1KM, FeHOMbI, TAKCOHOMMWU U T.1.)

* Copep¥umoe B OAHOTUMHbIX Ba3ax gaHHbIX MOXeT 6bITb
npeAcTaB/1I€HO NO pa3HOMY, UMETb pa3Hble GOpMaThI
dannoB u T.M. -> HeOOX0AMMA aganTauua g4aHHbIX

* B/} MOTYT 3HAYUTE/IbHO OT/IMYATLCA MO CTPYKTYypE —
Heobxoanmbl UHTEepdenchbI

PHAMY 28



Tunbl gaHHbIX

——

v/ Tekcrt. [lpumepbl TeKCTOBbIX 6a3 aaHHbIX PubMed nau
OMIM, coageprkalyme TeKCTOBYH MHPOPMALUIO U CCbI/IKY,
CBA3aHHble C 6MOA0rMYeCKUMN AAHHBIMM.

v/ YucnoBble gaHHble. Hanpumep, AaHHbIE O FeHHOM
SKCMPpeCccnu TaK ¥Ke Kak gpyrme gaHHble rnosny4yaemble ¢
MCNO/Ib30BaHMEM Microarray-TexHoormu. NMpumep: 6asa
AaHHbIX ArrayExpress eBponenckoro MHCTUTyTa
BEuvonHdopmaTtumkm (EBI) nam GEO B NCBI.

PHAMY 29



Tunbl gaHHbIX

v/ CBA3n. boabWMHCTBO 6a3 AaHHbLIX coAep>
OTHOCUTE/IbHO KaKMX-1MO0 noc/ie40BaTe/IbHOCTEN B pegenax
onpegeseHHOW 06/1aCTU MHTEepeca Uam npegmMmeTa U3ydeHus.
PasaunyHble Tunbl 6a3 gaHHbIX 3TO, Hanpumep, InterPro 6a3a
AQHHbBIX, COCTOALLAA U3 KO/I/IEKL MU CBA3EM Be/IKOBbIX AOMEHOB U
6e/1KOBbIX CEMENCTB C APYruMM 6azamm AQHHbIX,
npeACTaBAAWMMU COOOM CBA3AHHbIE peCcypCbl.

v/ U3obpaxeHus. B 06,1acTu nsyyeHmna AByMepHOro re/ib-
3/1eKTpodopesa nanm MUKPOCKOMUYECKUX N306parkeHnin
CyLLLeCcTBYIOT pas/inyHble 6a3bl gaHHbIX, COAEPIKaLLMe AaHHbIE O,
Hanpumep, UAeHTUPUKALUM 3/1eMeHTa re/id Ha pedepeHTHOM
NN N3y4aeMOM U306parkeHUN.
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Tunbl gaHHbIX

\

¢/ AaHHble 0 nociegoBaTenbHOCTU. GenBank 1 UniProt — npumepbi
6ronormyeckmx 6as gaHHblx, cogepawmx AHK
nocneaoBaTe/IbHOCTU Beslka, COOTBETCTBEHHO

v/ CTpyKTypa 6esKka. Hanpumep, 6a3bl gaHHbIX CBA3a@HHble C
onpegeneHHbiMu dariamm CTpYKTypbl 6e1Ka Kak PDB, SCOP u
CATH 6a3bl gaHHbIX
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Kosanekumu 6a3 gaHHbIX

\

* YKypHan Nucleic acid research. Database issue (nepBbii BbinycK
KarkAoro roga) nyb6/iMKkyeT cnucok 6a3 gaHHbIX,
MOKPbIBAIOLLIMX PA3/IMYHbIE aCNEKTbl MO/IEKY/IAPHOM U
K/1eTOYHOM B1MO/10rUMN.

* OH gocTyneH 4/1a cBo60AHOro A40CTYyNa Nno agpecy
http://nar.oupjournals.org/

+ http://en.wikipedia.org/wiki/Biological database
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Koanekunm 6a3 gaHHbIX

* http://www.oxfordjournals.org/nar/database/a

CONTACT US

Oxford Journals > Life Sciences > Nucleic Acids Research > Database Summary Paper Alpha List

2014 NAR Database Summary Paper Alphabetic List » Compilation Paper

» Category List

» Alphabetical List
12345ABCDEFGHIJKLMNOPQRSTUVWXYZ » Category/Paper List

» Search Summary Papers
1000 Genomes Selection Browser Engelken, Johannes; Pybus, Marc; Dall'Olio,
Giovanni; Luisi, Pierre; Uzkudun, Manu; Carrefio-Torres, Angel; Pavlidis, Pavlos; Laayouni, Hafid; Bertranpetit, Jaume
Signature of selection in the human genomes
database summary

16S and 23S Ribosomal RNA Mutation Database Triman K.L.
16S and 23S ribosomal RNA mutations
database summary

2D-PAGE Pleissner, K.-P., Eifert, T., Buettner, S., Knipper, 1., Schmelzer, P., Stein, R., Schmidt, F., Mattow, J., Zimny-
Arndt, U., Schmid, M., Jungblut, P.R.

Proteome database system for microbial research

database summary

MY BASKET

MY ACCOUNT

PHAMY
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KaTteropmmn 6a3 gaHHbIX

[TocnepoBaTe/IbHOCTU HYK/1€0TU

NocneposaTebHOCTM PHK -

*  Be/nKoBble NOC/1eA,0BaTe/IbHOCTH

*  CTpyKTypbl

*  TeHomwuKa (6ecrno3BOHOYHbIE)

* MeTtaboanyeckne 1 CUrHaszibHble NyTu

* T'eHOMbI Ye/10BEKa U APYrMX MO3BOHOYHbIX
* TeHbl YenoBeKa n 3ab60/1eBaHuA

*  [laHHble 3KCNepMMeHTOB MMKpomaccmBoB (Microarray) u gpyrve 6asbl no
3KCMNpeccmm reHoB

* TlpoTeOMHble pecypchbl

* MHble Mo/sieKy1ApHO-bunoornyeckme 6asbl 4aHHbIX
*KneTouHble opraHebl

*  PacTeHuA

* MmMmyHOAN0rMA

* Ksneto4yHasa buosiorua
PHUMY 34
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Al [nternational l\{uclqol q . 1D . 1 <

~
ABOUT INSDC

.Http://www.insdc.org[ \7

CIB-DDBJ A

POLICY ADVISORS DOCUMENTS

( . .
=Nl http://www.ncbi.nim.nih.gov/

%QDBJ http://www.ddbj.nig.ac.jp/

EMBLU:

Nucleotide http://www.ebi.ac.uk/

Sequence
Database

OOMeH nocnenoBaTenbHOCTAMU MeXay Bcemu 6azamm AaHHbIX HYKNEOTUAHbIX
nocrnenoBaTenbHOCTEN NPON3BOANTCS EXKeAHEBHO, MO3ITOMY B KaXKa0M U3 HNX
MOCTOSIHHO COAEPKUTCA akTyanbHas MHpopmauus
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National Center for Biotechnology Information (NCBI)
ncbi.nim.nih.gov

&= NCBI Resources @ How To (¥

=NCBI

National Center for
Biotechnology Information

All Databases v

Sign in to NCBI

NCBI Home

~ Welcome to NCBI

Resource List (A-Z)

All Resources

Chemicals & Bioassays

and genomic information.

Data & Software

DNA & RNA

Domains & Structures

Submit

Deposit data or manuscripts

Genes & Expression

into NCBI databases

Genetics & Medicine

Genqme‘s &»Map»s

o1

t

Homology
Literature
Proteins
Sequence Analysis
& 4 Develop
Taxonomy
T g Use NCBI APIs and code
Training & Tutorials libraries to build applications
Variation
O
O
@m
PHUMY

About the NCBI | Mission | Organization | NCBI News | Blog

Download
Transfer NCBI data to your

computer

!

Analyze

Identify an NCBI tool for your
data analysis task

sl

36

The National Center for Biotechnology Information advances science and health by providing access to biomedical

Learn

Find help documents, attend a
class or watch a tutorial

i

Research

Explore NCBI research and
collaborative projects

.}2

Popular Resources
PubMed
Bookshelf
PubMed Central
PubMed Health
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCBI Announcements

Variation Viewer 1.5 adds facet toggling,
updated backend data
04 Feb 2016

Variation Viewer 1.5 provides several new
featiirea imnrovementa and hiin fives

February 17th webinar: "Five ways to

submit next-gen sequencing data to

NCBI's Sequence Read Archive (SRA)"
03 Feb 2016

In twn weeke NOCRI will nracant 2 wehinar

Genome Workbench 2.10 now available
29 Jan 2016
Genome Workbench 2.10 includes a

reworked BLAST tool and new
fiinctinnalities in Tree View Far the fulll liat




Kakue gaHHblie?

NN N BT T TNNENT LT |otomosome

Exon 1 Exon 2
* Transcription

mRNA
* Translation

} Protein

Genomic
DNA

Precursor
mRNA

Genome
dbVar

GenBank
SRA
dbGSS
dbHTGS
UniSTS
dbSNP

dbEST
UniGene
GEO profiles
GEO datasets

UniProt
Protein Data Bank
Conserved Domain Database



Knoyesble ocobeHHocT NCBI: PubMed

——

* [Nounckosbin cepsuc National Library of Medicine (NLM)

« 28 mnH. ccoinok B MEDLINE (2018)

* CBA3b C online XxypHanamu

» Kak ucnonssosatb PubMed:
http://www.nchbi.nlm.nih.gov/pubmed
nnu vyepes NLM:
http://www.nlm.nih.gov/bsd/disted/pubmed.html
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KntoyeBble ocobeHHocT NCBI:

NMONCKOBAA CUCTE

gQuery rmobanbHasa cucrtema nomcka Bo Bcex basax
NCBI
UHTerpupyer...

* HAY4YHYIO NNTEPATYPY;
« ®a3bl AaHHbIX No nocriegoBartenbHocTaAM [HK 1 6enkos;
 fdaHHble no 3D cTpykTypam 6enkos;

* HAbOpPbI AaHHbIX NONYNSLUUOHHLIX NCCNEaOBaHUN;

* COOPKM MOSTHBLIX FEHOMOB.
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Search NCBI databases

beta globin

Results found in 34 databases for "beta globin"

Literature

Books 370 books and reports

Me SH 4 ontology used for PubMed indexing

NLM Catalog 1 books, journals and more in the NLM Collections
PubMed 9,594 scientific & medical abstracts/citations
PubMed Central 24,281 full-text journal articles

Health

ClinVar 114 human varistions of clinical significance
dbGaP 1,921 genctype/phenotype interaction studies

GTR 20 genetic testing registry

MedGen 18 medicsl genetics litersture and links

OoMIM 121 online mendelian inheritance in man
PubMed Health 20 dlinical effectiveness, disease and drug reports
Genomes

Assembly 0 genome assembly information

BioProject 37 biclegical projects providing data to NCBI
BioSample 21 descriptions of biclogical source materials
Clone 32,086 gencmic and cONA clones

dbVar 75 genome structural varistion studies

Genome 145 gencme sequencing projects by organism
GSS 3 genome survey sequences

Nucleotide 4612 DNA and RNA sequences

Probe 125 sequence-based probes and primers

SNP 995 short genetic variations

SRA 104 high-throughput DNA and RNA sequence read archive

Taxonomy 0 taxonomic classification and nomenclature catalog

Genes

EST

Gene

GEO DataSets
GEO Profiles

HomoloGene
PopSet

UniGene

Proteins

Conserved Domains
Protein
Protein Clusters

Structure

Chemicals

BioSystems
PubChem BioAssay
PubChem Compound

PubChem Substance

Help

2,042 expressed sequence tag sequences
128 collected information about gene loci
171 functionsl genomics studies
5,246 gene expression and molecular sbundance profiles
- homologous gene sets for selected organisms
79 sequence sets from phylogenetic and population
studies
41 clusters of expressed transcripts
9 conserved protein domasins
3,028 protein sequences
0 segquence similarity-based protein clusters
1,153 experimentally-determined biomolecular structures
242 molet.:ular pathways with links to genes, proteins and
chemicals
42 bioactivity screening studies
0 chemical information with structures, information and
links
249 deposited substance and chemicsl information




Homep poctyna (accessmn number)
3TO 0Oo03Ha4YeHMe Ang

NCBI BkntovaeTt 6a3bl AaHHLIX (Takue kak GenBank),
KOTOopble cogepXaT nHpopmauuto o NocreanoBaTenbHOCTSX
NHK, PHK v 6enkos

Bbl MOXeTe nonyvnTtb MHPOPMaLUKD, Ha4YMHAA C TaKoro
3anpoca Kak nMst UHTepecytoulero 6ernka unm rexa,
nocrnepgoBartenbHOCTL HykneoTtnaos [HK, npeacrasnarowmx
NHTEpPEC

[MlocnegoBatenbHocTu OHK 1 gpyrme monekynapHbie
OaHHble NoMevYeHbl HoMepaMu docmyria, KoTopble
NCMONb3YyTCH ANa naeHTndukaumm nocregoBaTefibHOCTHU
NN MHOWN 3anncK, OTHOCALLENCA K OAaHHbIM O MOJSleKynax
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YTOo Takoe HOMep pgocTtyna?

Homep docmyna (accession numbel
ncnonb3yemast anst naeHTUudrKayumMm nocrnenoBaTesibHOCTH.

OTO CTPOKa 13 OYKB U/unm unp, kKoTopaa ogHO3HAYHO
COOTBETCTBYET MOJIEKYSIAPHOW NocreaoBaTensHOCTH.

[Tpumepbl:

X02775 GenBank genomic DNA sequence

NG 000007.3 RefSeqGene DNA
rs192792910 dbSNP (single nucleotide polymorphism)
AA970968.1 An expressed sequence tag (EST) (1 of 2,345) RNA

NM_000518.4  RefSeq DNA sequence (from a transcript)

NP_000509.1 RefSeq protein _
CAA00182.1 GenBank protein protein
Q14473 SwissProt protein

MYEOQ|B Protein Data Bank structure*tecord



RefSeq npoekt NCBI:

«s1yqdwue npedcmasumernu» nocriedo:

RefSeq (goctyneH 4yepes rmasHyto ctpaHuuy NCBI)
ObecrneynBaeT JOCTYN K 3KCMNEPTHO KypPUpoOBaHHOM
nocrieqoBaTenbHOCTUN, KOTOpasi COOTBETCTBYET ee CaMoM
cmaburnbHoU, coariacoeaHHOU «3malsloHHOU» BEPCUMN.

RefSeq ngeHTndukaTopbl BKIIOYaKOT crieayiowme dopmarthi:

Complete genome NC _##H#H#

Complete chromosome NC_ ######

Genomic contig NT ##HHH

MRNA (DNA format) NM_###### e.g. NM_000518
Protein NP _###### e.g. NP_000509
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[JocTyn K nocnenooBaTesibHOCTM:

—_—

Entrez Gene NCBI

Entrez Gene cogoepXxuT krnodeByto MHGOpMaLUuto rno
KaXkgoMmy reHy/6enky n3 ocHoBHbIX 6a3 gaHHbIX NCBI.

RefSeq npenocraBnser kypupyembit HOMep OOCTyna
ona kaxgon OHK (NM_000518.4 ona [JHK 6eta
rmobuHa, coorBetcTBytowen MPHK) nnn 6ernka
(NP_000509.1).
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& NCBI Resources ¥

=NCBI

National Center for
Biotechnology Information

BBepem “beta globin” Ha rmaBHon
naHuue NCBI n Haxmem “Search”

How To (V)

Sign in to NCBI

| All Databases x| |beta globin

NCBI Home

Welcome to NCBI

Resource List (A-Z)

All Resources

The National Center for Biotechnology Information advances science
and health by providing access to biomedical and genomic information.

Chemicals & Bioassays

About the NCBI | Mission | Organization | Research | RSS Feeds

Data & Software

DNA & RNA

Domains & Structures

Get Started

Genes & Expression

Tools: Analyze data using NCBI software

Genetics & Medicine

Downloads: Get NCBI data or software
How-To's: Learn how to accomplish specific tasks at NCBI

Genomes & Maps

Submissions: Submit data to GenBank or other NCBI

Homology

databases

Literature

Proteins

Sequence Analysis

NCBI Facebook pag

Taxonomy

Find out the latest news about NCBI

Training & Tutorials

resources and participate in community

Vaudty

discussions.
g GO

Popular Resources
PubMed

Bookshelf
PubMed Central
PubMed Health
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCBI Announcements

New version of Genome Workbench
available

08 Sep 2012

An integrated, downloadable application



& NCBI  Resources @ How To (¥

Search NCBI databases

beta globin

About 79,887 search results for "beta globin"

Literature

Books

MeSH

NLM Catalog
PubMed
PubMed Central

Health

ClinVar

dbGaP

GTR

MedGen

OMIM

PubMed Health

Genomes

Assembly
BioProject
BioSample
Clone

dbVar
Epigenomics
Genome
GSS

PHUMY

384

10
9,044
20,279

183
1577
20
14
119
21

27
21
32,086
245
24
389

books and reports

ontology used for PubMed indexing

books, journals and more in the NLM Collections
scientific & medical abstracts/citations

full-text journal articles

human variations of clinical significance
genotype/phenotype interaction studies
genetic testing registry

medical genetics literature and links
online mendelian inheritance in man

clinical effectiveness, disease and drug reports

genomic assembly information

biological projects providing data to NCBI
descriptions of biological source materials
genomic and cDNA clones

genome structural variation studies
epigenomic studies and display tools

genome sequencing projects by organism

Genes

EST

ene
EO DataSets
EO Profiles

omoloGene
opSet

niGene

roteins

onserved Domains
rotein
rotein Clusters

tructure

hemicals

ioSystems

ubChem BioAssay

ubChem
ompound

ubChem
ubstance

2,042
118
153

4,463

64

41

2,390

1,092

319

46

21

Sign in to NCE

expressed sequence tag sequences

collected information about gene loci

functional genomics studies

gene expression and molecular abundance profiles
homologous gene sets for selected organisms

sequence sets from phylogenetic and population
studies

clusters of expressed transcripts

conserved protein domains
protein sequences
sequence similarity-based protein clusters

experimentally-determined biomolecular structures

molecular pathways with links to genes, proteins and
chemicals

bioactivity screening studies
chemical information with structures, information
and links

deposited substance and chemical information

genome survey sequences

Unem no ccoinke “Gene”




& NCBI

Gene

Resources ¥ How To ¥

Pesyneratkl noncka B Gene

Sign in to NCBI

‘Gene

v/ |beta globin | mm—

5]

Help

Show additional filters
Clear all

Gene sources
Genomic

Categories
Alternatively spliced
Annotated genes
Non-coding
Protein-coding
Pseudogene

Sequence
content

CCDS
Ensembl
RefSeq
RefSeqGene

Status
v Current only

Chromosome locations
Select ...

Clear all

Show additional filters

PHAMY

clear

Save searc(Advanced )
g S

Display Settings: (V] Tabular, 20 per page, Sorted by Relevance

Results: 1 to 20 of 110
o Filters activated: Current only. Clear all to show 118 items.

Send to: (V)

Page ‘17\ of6 Next> Last=>

Name/Gene ID

Description

[] HBB hemoglobin, beta

ID: 3043

1 hbat hemoglobin,

ID: 394453 gamma A

O hbg1 hemoglobin,

ID: 734881 gammaA

] Hbb-bh1 hemoglobin Z,

ID: 15132 beta-like
embryonic chain

[ HBG2 hemoglobin,

ID: 396485 gamma G

[] hbbe1.1 hemoglobin beta

ID: 81538 embryonic-1.1

[]HBB hemoglobin, beta

ID: 280813

] hbb1 beta-globin

ID: 100136584

[] LOCE89064  beta-globin

ID: 689064

[ HBB hemoglobin, beta

Location

Chromosome 11,
NC_000011.10
(5225466..5227071,
complement)

NW_004668244.1
(60116737..60118249)

Chromosome 7, NC_000073.6
(103841638..103843162,
complement)

Chromosome 1, NC_006088.3
(193724299..193725801)

Chromosome 3, NC_007114.6
(54859510..54860272)

Chromosome 15, AC_000172.1
(49022978..49024620)

Chromosome 1, NC_005100.4
(168964202..168965568)

Chromosome 11, NC_006478.3

47

Aliases MIM
CD113t-C, 141900
beta-globin

beta-globin, hbb1,
hbga, hbgr, hsggl1

beta-globin, hbb1,
hbga, hbgr, hsggl1

betaH1

HBB, HBD, HBE1

Skdz118J2.7,
SI:dZ118J2.9, bET,
hbbe1, si:by119¢c3.2

Hide sidebar >>

Filters: Manage Filters

W Top Organisms [Tree]
Homo sapiens (39)
Mus musculus (27)
Rattus norvegicus (5)
Gallus gallus (4)
Danio rerio (4)
All other taxa (317)

More...

Find related data

Database: | Select v

Search details

lbeta globin[All Fields] AND
|alive [property]

| Search |

See more...

Recent activity

-

Turn Off Clear

Q beta globin AND (alive[property]) (110)

Gene



f”_. NCBl Resources ™ How To ¥ Sign in to NCBI

Gene  Gene v| | @

Advanced Help
Display Settings: (¥) Full Report Send to: (v)
. . Table of contents o
HBB hemoglobin, beta [ Homo sapiens (human) ] 5
ummary

Gene ID: 3043, updated on 1-Feb-2015 Genomic context

~ Summary NIE Genomic regions, transcripts, and products
Bibliography
Official Symbol HBB provided by HGNC Phenotypes
Official Full Name hemoglobin, beta provided by HGNC Variation
Primary source HGNC:HGNC:4827 Pathways from BioSystems
See related Ensembl:ENSG00000244734; HPRD:00786: MIM:141900; Vega:OTTHUMG00000066678 P———

Gene type protein coding ; ;
RefSeq status REVIEWED General gene information
Organism Homo sapiens g:;zegr;tgigeu pasudogene(s);. Homology,
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires;

Primates; Haplorrhini; Catarrhini; Hominidae; Homo General protein information

Also known as CD113t-C; beta-globin NCBI Reference Sequences (RefSeq)
Summary The alpha (HBA) and beta (HBB) loci determine the structure of the 2 types of polypeptide chains in adult Related sequences
hemoglobin, Hb A. The normal adult hemoglobin tetramer consists of two alpha chains and two beta chains. Additional links

Mutant beta globin causes sickle cell anemia. Absence of beta chain causes beta-zero-thalassemia. Reduced
amounts of detectable beta globin causes beta-plus-thalassemia. The order of the genes in the beta-globin cluster
is 5'-epsilon -- gamma-G -- gamma-A - delta - beta—-3'. [provided by RefSeq, Jul 2008]

Orthologs mouse all

Locus-specific Databases

Related information
Order cDNA clone

« Genomic context 20?0 3D structures
Location:  11p15.5 See HBB in MapViewer BioAssay
BioAssay by Target (List)
Exon count: 3
) » A » 7 ] BioAssay by Target (Summary)
Annotation release = Status Assembly Chr  Location BioAssay, by Gene target

PHAMY



« ' Genomic context A2
Location: 11p15.5 See HBB in Epigenomics, MapViewer

Exon count: 3

Order cDNA clone

3D structures

BioAssay

BioAssay by Target (List)

~ BioAssay by Target (Summary)

Annotation release = Status Assembly Chr = Location
107 current GRCh38.p2 (GCF_000001405.28) 11 NC_000011.10 (5225466..5227071, complement)
105 previous assembly GRCh37.p13 (GCF_000001405.25) 11  NC_000011.9 (5246696..5248301, complement)
Chromosome 11 - NC_000011.10
[s177721 [ 5243592 p
0RS221 ORS1WV1 HEE 4=  HED HEEP1
- Genomic regions, transcripts, and products A2

Go to reference sequence details

Genomic Sequence: VNrC_0000171'.1'0 Chromosome 11 Reference GRCh38p2 Primary Assembly v

Go to nucleotide: Graphics FASTA GenBank
) NC_000011.10: 5.2M..5.2M (2.1Kbp) C~ | T4 | GO | - == + T ATooks> = | fTracks> & 2 ~
@0 |s227.208  [5,227 K |s.226.808  |5,226,600 5,226,408  |5,226208  [5,226 K |5.225,500 |5.225,600 5,225,480
Genes, NCBI Homo sapiens Annotation Release 107, 201.. |14 ®
HEEB
Nr_poesisd D - > - > NP _96a5a9.1
Genes, Ensembl release 83 ®
— i —— > »> e 5 S I
dbSNP Build 146 (Homo sapiens Annotation Release 107) all data ®
i " 1 NaE a1 | SRS N M A e angi e e 1 1E I CEEIE ol
ClinVar Short Variations based on dbSNP Build 146 (H.. | |4/ ®
2 ospoon a: 1
Cited Variants, dbSNP Build 146 (Homc sapiens Annota.. | |4 1. ®
8|1i7ji4 |+ |+ i+ |6 1Tl i# |+ s ie i+ |+ |12 1 21 1 8 + + + + 9
*®

RNA-seq exon coverage, aggregate (filtered), NCBI Homo sapiens Annotation Release 107 - log base 2 scaled
a3l

RNA-seq intron-spanning reads, aggregate (filtered), NCBI Homo sapiens Annotation Release 107 - log base 2 scaled®

RNA-seq intron features, aggregate (additional filte..|[d #®

B - B >

1434389 _l

BioAssay, by Gene target
BioAssays, RNAI Target, Tested
BioProjects

BioSystems

Books

CCDS

ClinVar

Conserved Domains
dbVar

Full text in PMC

Full text in PMC_nucleotide
Gene neighbors

Genome

GEO Profiles

GTR

HomoloGene

Map Viewer

MedGen

Nucleotide

OMIM

Probe

Protein

PubChem Compound
PubChem Substance
PubMed

PubMed (GeneRIF)
PubMed (OMIM)
PubMed(nucleotide/PMC)
RefSeq Proteins

RefSeq RNAs
RefSeqGene



criegyoLLyto None3Hyto UH

* [€HOMHbIN KOHTEKCT

« brnbnuorpadwus

« PeHOoTUNNYECKoe NposiIBNeHnE

« Gene Ontology (NpunHUMNbLI OpraHn3aumn
BrMonornyecknx npoLeccoB, MosriekynapHas yHKUmS,
KITETOYHbLIN KOMIMOHEHT)

* PedrepeHTHLIE NocrieqoBaTefibHOCTH

« HNononHutenbHble (He RefSeq nocnenosaTensHOCTN)

« MHoro, mHoro cceinok Ha NCBI pecypcel (e.g.
HomoloGene)

* MHOro ccblf1OK Ha BHELLHNE PECYPChI
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Protein vl

Protein

Entrez Protein:
accession,
organism,
literature...

Advanced

Display Settings: () GenPept

hemoglobin, beta [Homo sapiens]

GenBank: ADL14493.1
Identical Proteins FASTA  Graphics

Send to: (V)

Go to: (v)

LOCUS ADL14453 147 aa linear PRI 10-2UG-2010
DEFINITION hemoglobin, beta [Homo sapiens].

ACCESSION  ADL14493 .
VERSION ADL14493.1 GI:302313137 GI (Genlnfo Identlfler)
DBSOURCE accession GU3245922.1

EKEYWORDS

SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.

REFERENCE 1 (residues 1 to 147)

AUTHORS Rieder,M.J., Bertucci,C., Stanaway,I.B., Johnson,E.J.,
Swanson,J.E., Siegel,D.L., da Ponte,S.H., Igartua,C., Patterson,K.
and Nickerson,D.A.

TITLE Direct Submission

JOURNAL Submitted (25-NOV-2009) Genome Sciences, University of Washington,
1705 NE Pacific, Seattle, WA S8185, USa

COMMENT Method: conceptual translation supplied by author.
FEATURES Location/Qualifiers
source 1..147
/organism="Homo sapiens"
/db_xref="taxon:3606"
Protein 1..147
T /product="hemoglobin, beta"
BEG DA 2-~186

/region_name="Hb-beta like"
/note="Hemoglobin beta, gamma, delta, epsilon, and related
Hb subunits; cd08%25"

Change region shown v
Customize view v
Analyze this sequence )
Run BLAST

Identify Conserved Domains
Highlight Sequence Features
Find in this Sequence

Protein 3D Structure »

Structure Of T. Brucei
Haptoglobin-hemoglobin
Receptor Binding To
PDB: 4WJG

Source: Homo sapiens,
Staphylococcus aureus
subsp. aureus N315,
Trypanosoma brucei brucei

Method: X-Ray Diffraction

Resolution: 3.1 A

See all 210 structures...

Articles about the HBB gene s

Induction of fetal hemoglobin through enhanced
translation efficiency of y-globin m [Blood. 2014]

B-Globin gene sequencing of hemoglobin
Austin revises the I [Arch Pathol Lab Med. 2014]

Case report: prenatal diagnosis of Hb
Hammersmith [342(CD1)Pt [Hemoglobin. 2014]



Entrez Protein:
...0CcOBeHHOCTM Benka u ero nocrnenoBaTenbHOCTL B 0AHOOYKBEHHOM KoAe

Site 94
/site_type="modified"
/experiment="experimental evidence, no additional details
recorded"”
/note="S-nitrosylation site"”
foitation=[7]

Site 121
/site_type="glycosylation"
/experiment="experimental evidence, no additional details
recorded"”
/note="glycation site"”
focitation=[29]

CDS 1..147
/gene="HEEB"
/gene synonym="CD113t-C"
/coded by="NM 000518.4:51..494"
/db xref="CCDS:CCDS7753.1"
/db_xref="GeneID:3043"
/db xref="HGNC:4527"
/db_xref="HPRD:00786"
/db xref="MIM:141900"

ORIGIN
1 mvhltpeeks avtalwgkvn vdevggealg rllvvwypwtg rffesfgdls tpdavmgnpk
61 vkahgkkvlg afsdglahld nlkgtfatls elhcdklhvd penfrllgnv lvoewvlahhfg
121 keftppvgaa vgkvvagvan alahkyh
i
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Ha3BaHne aMMHOKMCIIOT

A

OOQHOOYKBEeHHbHAKQ
)J—

Name 3-Letter | 1-Letter Name 3-Letter | 1-Letter
Alanine Ala A Leucine Leu L
Arginine Arg R Lysine Lys K

Asparagine Asn N Methionine Met M
Aspartic acid Asp D Phenylalanine Phe F
Cysteine Cys C Proline Pro P
Glutamic Acid Glu E Serine Ser S
Glutamine GIn Q Threonine Thr T
Glycine Gly G Tryptophan Trp W
Histidine His H Tyrosine Tyr Y
Isoleucine lle I Valine Val V
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Entrez Protein:
MO>XXHO M3MeHUTb BUA NpenocTaBnsgeMon nHgopmMmaLnm

=
& NCBI Resources (¥ HowTo (¥ My NCBI Sign In
Protei N Search: I Protein :J Limits Advanced search Help
Translations of Life || m Cloor
Display Settings: (v] GenPept Send to: (v v
£ Change region shown o
hemaoglobin subunit beta [Homo sapiens] R T—— :
NCEI Reference Sequenge: NP_000509.1
FASTA  Graphics =
Analyze this sequence o
Goto: Run BLAST
LOCUS NP_000509 147 aa linear PRI 0O5-NOV-2010 Identify Conserved Domains
DEFINITION hemoglobin subunit bheta [Homo sapiens]. Find in this Sequence
ACCESSION NP_000509
VERSION NP_000509.1 GI:4504349
DESOURCE REF3EQ: accession NM 000515.4 :
KEYWORDS . Articles about the HBB gene 2
SOURCE Homo sapiens (hwwan) Transfusion independence and HMGAZ2
ORGANISM Homo sapiens activation after gene therapy of hui [Nature. 2010]
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Secandary enthrocytasis caused by hemoglabin
Mammalia; Eutheria; Euarchontoglires: Primates; Haplorrhini; Taki(6)0-thalassemia sy [Acta Haematol, 2010]
Catarrhini; Hominidae; Homo. ; ;
REFERENCE 1 (residues 1 to 147) Haemn:;g;lobm0maﬁ‘«nﬂ«raloFarnll[wgm_j o
vea J, 190U
ALAUTHORS Bailey,3.D., Xie,C., Do,R., Montpetit,i., Diaz,R., Mohan,V., st
Keavney,B., Yusuf,3., Gerstein,H.C., Engert,J.C. and Anand, 3. See all...
CONSRTH DREAM investigators
TITLE Variation at the NFATCZ locus increases the risk of

thiazolidinedione-induced edema in the Diabetes REduction
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Graphics «

beta-globin [Homo sapiens]

GenBank: ALUGB4020.1
Identical Proteins FASTA

GenPept

Send to: -

Link To This Page | Feedbadk

-

(100 |20

|20 |40

|50

|50

|?Cl

]80

|50 |00 mo 120 130 | Mq

;J:p ALUG4020.1: 1..147 (147r}~ Find:

k

12 S

|22

E‘]<:l¢| - = + @

2

|?@

|s@

%Twl&v == #Tracks = Y.
30 198 ue |1ze 2@ |

Frotein

Features

region Features - CDD
... |
aite Features - CDD

PHAMY

heme binding site [.

14

ftetromer interfoce .

——iH—a |

= == =

———— |

55

H

#=|0|% tetramer interface [polypeptide binding]
site: other
Title: tetramer interface [polypeptide binding]
Location: 31..132
[Lengt]
Span: 102
Placed: 20

Links & Tools
View CDD: 271276

GenBank View: ALUG4020. 1 {31..132)
FASTA View: ALUS4020.1 (31..132)
BLAST protein: ALUS4020.1 {31..132)




FASTA dopmar:

,:: NCBI Resources (¥ HowTo (V) My NCB
Protein ',E‘.Earch:-_l Protein ;l Limits Advanced search Help
Translations of Life I -
‘ Search JE®CETS
Display Seftings: (v) FASTA Send to:

Change region shown

hemoglobin subunit beta [Homo sapiens] |

NCEI Ref g NP 0005091 Analyze this sequence
Blerence sequence: d
: 4 - Run BLAST
GenPept Graphics
; ; y . |dentify Conserved Domains
>gi| 4504349 | ref|NP_000509.1| hemoglobin subunit heta [Homo sapiens] i )
MVHLTPEEKS AVTALWGKVNVDEVGGEALGRLLVVYPUTQRFFESFGDLSTPD AVNGNPKVKAHGKKVLG Find in this Sequence

AFSDGLAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVCVLAHHF GKEF TPPVQAAYQKVV AGV AN
ALAHKYH ,

Articles about the HBB gene

YHuBepcanbHbIU, KOMMAKTHbIM TEKCTOBLIN (hopmar.
NMocne ogHOM CTPOKM 3arosioBKa CriefyrT CTPOKU HYKIeoTuaoB
Wi aMUHOKUCIOT B OAHOOYKBEHHOM Kofie
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POopMaThl npeactaBlieHNA daHHbIX

\

FASTA ogHobykBeHHasi nocrnegoBatenbHOCTb AHK uF ,
FASTQ [NHK nocnepgoBaTtenbHOCTb C OLIEHKOW KadYecTBa
CEKBEHUPOBAHUS Ka)Xgoro OCHOBaHMUS

SAM Sequence Alignment/Map file (tab-delimited)
BAM cXaTbI OBOUYHbIN BapmnaHT SAM
VCF variant call format (genomic variants; indels)

(Cm. genome.ucsc.edu/FAQ/FAQformat.html gna cneayowmx dpopmatos:)

BED (Browser Extensible Data)a table including chromosome,
start, end

WIG wiggle format (displays dense, continuous data)

GFF General Feature Format (tab separated)

Excel (.xls, .xIsx) nogobHble TabnunyHbie dopmaThbl:
Axt tab-delimited text file (or space delimited)
.CSV comma separated text file
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FASTQ c¢dopmat

\

CoctouT n3 4-xX NMHUN

GEASS54 6 R1 2 1 413 324 aeHTuuKkaTop nocrnenoBaTenbHOCTH

CCCTTCTTGICTTICAGCGITICICC  nocnepoBartenbHOCTb (kak FASTA)
+

................... OueHka ka4vecTtBa (per base)
@EAS54 6 R1 2 1 540_792
TTGGCAGGCCAAGGCCGATGGATCA
+
GERASS4 6 R1 2 1 443
GTTGCTTCTGGCGETGEETGEEGEEEE
+EASS4 6 R1 2 1 443 348

srrrrirrrri9:7::.7:393333

PHIMY http://miaqg.sourceforge.net/fastg.shtmi



Genome Browsers

eHoMHaA /lHK opraHn3oBaHa B XpoM Te
6pay3epbl 0TOBpasKatoT UaeorpamMmbl (KAPTUHKIA)
XPOMOCOM, C BbIOpaHHbIM M0/1b30BaTE/1IEM «TPEKAMM
aHHOTALMM», KOTOPbIE OTPAXKAIOT Pas/IMYHbIE BUADI

MHPopmMaumm (MPUMEHUTE/IbHO K /1I0KaM3auum 0b61acTtu
MHTEepeca B XxpOMOCOME).

* Tpu Hanbo/1ee BaXKHbIX FreHOMHbIX bpay3epa:
* NCBI Map Viewer,
* Ensembl

* UCSC (University of California, Santa Cruz).
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Location-based displays

~ Whole genome
— Chromosome summary
— Region overview
~ Region in detail
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UCSC Genome Browser

UCSC Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly
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UniProt »
@9

BLAST Align Retrieve/ID mapping Peptide search

The mission of UniProt is to provide the scientific community with a comprehensive, high-quality and freely accessible resource of protein sequence and functional information.

Swiss-Prot (553,474)

.ll Manually annotated and
reviewed.
Records with information
extracted from literature and
curator-evaluated
computational analysis.
e ————————
TrEMBL (73,711,881)
Automatically annotated
and not reviewed.

Records that await full
manual annotation.

UniRef

7
\

o

°
(=
The UniProt

Reference Clusters (UniRef)
provide clustered sets of
sequences from the UniProt
Knowledgebase (including
isoforms) and selected

UniParc records.

Literature citations

Cross-ref. databases

Al
{8

UniParc

((

UniParc is a

comprehensive and
non-redundant database that
contains most of the publicly
available protein sequences
in the world.

Supporting data

Taxonomy
5

Diseases

XXX

Proteomes

soroone K 4

is the set

of proteins thought to be
expressed by an organism.
for species with completely
sequenced genomes.

Subcellular locations

9

Keywords

News B

Forthcoming changes
Planned changes for UniProt

UniProt release 2017_01
Sheep in wolves' clothing | Change of the UniRef FASTA header

UniProt release 2016_11
From mouth to gut, a new mechanism for fimbriae assembly |
Change of URIs for Ensembl and Ensembl Genomes

[ News archive

Getting started UniProt data

(M Tube} Protein spotlight

Q Text search ¥, Download latest release

Our basic text search allows you to search all the resources

available

%\, BLAST

Find regions of similarity between your sequences

= Seauence alianments

Get the UniProt data

4 Statistics

View Swiss-Prot and TrEMBL statistics

© How to cite us
The 1IniProt Consaortinm

Y Out Of The Ordinary
? i%ié?' January 2017
< Life depends on chemical signals. Without them our

<
heart wouldn't know how to beat or our thoughts how
to form, our eyes would be unable to see, our legs unable to walk and our
mouths would be incapable of speech...

BCECTOPOHHUM, BbICOKOKAYeCTBEHHbIM U CBOOOAHO AOCTYMHbIN

pecypc no noc/iea0BaTe/IbHOCTAM De/1IKOB U UHPOopMaumm O
X QYHKLUAX.

PHAMY
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RCSB PDB Deposit + Search~ Visualize ~ Analyze + Download ~ Learn ~ More ~

o :

W An Information Portal to .
. 106293 Biological Search by PDB ID, author, macromolecule, sequence, or ligar
o=

Macromolecular Structures
PROTEIN DATA BANK Advanced Search | Browse by Annotations

RLDWIDE

- 0 ~
-y EMDataBank weewncacn O iructuralBiology
SrpB S st e n D] ] )oRFast™ Knowledgebase

A Structural View of Biology February Molecule of the Month

W Welcome This resource is powered by the Protein Data Bank
archive-information about the 3D shapes of proteins,
nucleic acids, and complex assemblies that helps
students and researchers understand all aspects of
biomedicine and agriculture, from protein synthesis to
health and disease.

i POB-101

Deposit

Search
The RCSB PDB builds upon the data by creating tools
and resources for research and education in molecular
biology, structural biology, computational biology, and
beyond.

Visualize

¢ Analyze

Structure and Health Focus: Ebola
Download = -

B Leamn

Insulin Receptor

PDB — Protein data bank. basa gaHHbIx cogepxawaa 3D cTpyKTypbl OTAENbHbLIX MAaKpPOMOeKys n
NX KOMMJIEKCOB (B TOM YUCSIE C HN3KOMOMEKYNSAPHBbIMU COEQNHEHNAMMN).

http://www.pdb.org
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EMBL-EBI Services Research | Training | About us

* 1AL Search InterPro...

B @ brotein seqiience analysis'& classification

Home | Search | Release notes | Download ‘ About InterPro ‘ Help ‘ Contact

20th November

InterPro: protein sequence analysis & @ InterPro 49.0
classification 2014

InterPro provides functional analysis of proteins by classifying them into families and predicting domains Features include:
and important sites. We combine protein signatures from a number of member databases into a single « An update to PROSITE patterns
searchable resource, capitalising on their individual strengths to produce a powerful integrated database (20.105), PROSITE profiles
and diagnostic tool. Read more about InterPro (20.105)
e Integration of 817 new methods
Analyse your protein sequence from the PANTHER, PROSITE
profiles, Pfam and SUPERFAMILY
databases.

IDA memmy,
Domain architecture search

Search >>

| Clear Example protein sequence

InterPro knaccnbuumpyeTt noc/1e40BaTe/IbHOCTM Ha YPOBHE CynepcemMencTB, CEMENCTB U
noAcCemMencTB, NpesckasbiBaeT BO3MOXKHbIE GYHKLMOHA/IbHbIE 4OMEHbI, MOBTOPbI U BaXKHble
caunTbl. lpeackasbiBaeT 6e/1koBble curHaTypsbl "'signatures' ncnosb3ya kaaccuduraumm u

MeXaHU3M aBTOMATUYECKOM aHHOTaL MM Oe/1KOB M FEHOMOB.

http://www.ebi.ac.uk/interpro
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KpynHenwume Hay4Hble

NPOEKTbI-reHepaTopbl boMegULMHCKUX AQHHbIX

\

* Human proteom project: Human Protein Atlas http://www.proteinatlas.org/

* 1000 Genomes http://www.1000genomes.org/
* ENCODE (ENCyclopedia Of DNA Elements) http://www.genome.gov/encode/
* Genome-wide association studies (GWAS): http://www.ebi.ac.uk/gwas/

* COSMIC (Catalogue Of Somatic Mutations In Cancer)

http://cancer.sanger.ac.uk/cosmic/

* Human Microbiom project http://www.hmpdacc.org/
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HUMAN PROTEIN ATLAS "

ABOUT & HELP

A Tissue-Based Map
of the Human Proteome

Here, we summarize our current knowledge regarding the
human proteome mainly achieved through antibody-based
methods combined with transcriptomics analysis across all
major tissues and organs of the human body. A large
number of lists can be accessed with direct links to
gene-specific images of the corresponding proteins in the
different tissues and organs.

Read more

o @
¢ %,

CELL LINE ATLAS CANCER ATLAS

SEARCH ?»

| - ) | | Search |Fields »
e.g. insulin, PGR, CD36




1000 Genomes

A Deep Catalog of Human Genetic Variation

Home About Data Analysis Participants Contact Browser Wiki FTP search

v NAVIGATION

LATEST ANNOUNCEMENTS o Frequently Asked
Questions

WEDNESDAY SEPTEMBER 30, 2015

A global reference for human genetic variation LINKS

The Phase 3 publication, A global reference for human genetic variation and the Phase 3 Structural variation publication, An integrated map of

structural variation in 2,504 human genomes are now available from Nature alongside a celebration of 25 years of the Human Genome Project All Project
The variants from the Phase 3 analysis are available in ftp/release/20130502/ and extended information about the SV dataset can be found in SUNGNICNERES
ftp/phase3/integrated_sv_map!/.
Both these papers are open access and should be free for everyone to read and download. ‘ Sample and

‘ Project
If you have any questions about the data these papers are based on or how to access it please email info@1000genomes.org Information
http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/release/20130502/ Media

Archive

Recent project announcements e

Genomes
WEDNESDAY DECEMBER 16, 2015 Project
GRCh38 alignments for Exome and High Coverage 1000 Genomes Data Publications

We hare realigned exome data from 2692 samples and high coverage PCR-free data from 24 samples, generated for the 1000 Genomes



genome.gov

| ) :
%M National Human Genome Research Institute

National

R G BT GLTl Research at NHGRI | Health | Education | Issues in Genetics = Newsroom | Careers & Training | About | For You n D 1ede,

Institutes of Health

Y_o-

Home > Research Funding » Research Funding Divisions > Division of Genome Sciences > ENCODE Project

Science

Division Staff

ENCODE Project

Functional Analysis Program
Genetic Variation Program

Genome Informatics and
Computational Biology Program

Genome Technology Program

NHGRI Genome Sequencing
Program (GSP)

| .
The ENCODE Project: ENCyclopedia Of DNA Elements

Centers of Excellence in Genomic *

O Overview
¥ O Publications, Features and Press Releases
; 7| | © Consortium Membership

,/ , O Data Release Policy

» O Accessing ENCODE Data
» © ENCODE Tutorials

O Common Cell Types
» O Requests for Application (RFAs
» O Program Staff

PHUMY

/ Follow the ENCODE Project on:

Bl racebook &
Twitter &

ENCODE Overview

The National Human Genome Research Institute (NHGRI) launched a public research
consortium named ENCODE, the Encyclopedia Of DNA Elements, in September 2003, to carry
out a project to identify all functional elements in the human genome sequence. The project
started with two components - a pilot phase and a technology development phase.
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L3 Share [= Print

See Also:

Identification and analysis of
functional elements in 1% of
the human genome by the

ENCODE pilot project
Nature, June 13, 2007

Major Findings from The
ENCODE Pilot Project
June 2007

The modENCODE Project

Grants Home

On Other Sites:

The ENCODE (ENCylopedia
Of DNA Elements) Project.

Science, October 22, 2004

Nature ENCODE explorer
Sept. 5, 2012

ENCODE Resources:
ENCODE Web Focus

Related articles on ENCODE
from Nature



Genome-wide association studies (GWAS)

Diagram EMBL-EBI m)

GWAS ' Diagram This diagram shows all SNP-trait associations with p-value < 5.0 x 102, published in the GWAS Catalog
s Download diagram
Filter the iagram &
diagram -~ Q
A [ o
Filter by ti
Clear
Apply
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j|[l> COSMIC

Catalogue of somatic mutations in cancer

Licensing v Data Download v

COSMIC v75

SEARCH

o Resources ° Tools

Key COSMIC resources Additional tools to explore COSMIC

Cell Lines Project
COSMIC Whole Genomes

Cancer Browser
Genome Browser

Cancer Gene Census CONAN
Drug Sensitivity & BeaconNew
Mutational Signatures COSMIC Mart

GRCh37 Cancer Archive &

Genomic Landscape of Cancer

O Expert Curation Q Data Cancer Gene Census

We welcome Dr. Zbyslaw Sondka, COSMIC's new
dedicated Cancer Gene Census curator. Dr. Sondka
is challenged with expanding the Census with new

High quality curation by expert postdoctoral scientists Further details on using COSMIC's content

Cancer Gene Census

Downloads genes from literature publications and cancer
Curated Genes License genome studies, and describing in much more
> A detail which diseases each gene causes, via which
Gene Fusions Submission : : :
) mutations and mechanisms, and by what precise
Genome-Wide Screens How Do We Annotate Genomes?

evidence.
Datasheet V75

We expect to begin releasing enhanced Census
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NIH HUMAN

MICROBIOME
PROJECT

Current News

® January 2015
Metagenome Analysis Workshop
March 3-6

» September 2014
IHMC 2015 from Mar. 31 to Apr. 2

® May 2014
Poster and Booth at ASM 2014

Publications

e Microbial community assembly
and metabolic function during
mammalian C...

e HIV-induced immunosuppression
is associated with colonization of
the p...

e Comparative metabolomics in
vegans and omnivores reveal
constraints on...

More Publications

PHUMY

N B v Login

OVERVIEW REFERENCE MICROBIOME HEALTH & RESOURCES OUTREACH DATA
GENOMES ANALYSIS ETHICS BROWSER
» Feedback
Welcome to the Data Analysis and Coordination Center (DACC) for the National Institutes of Health (NIH) Common GET DATA

Fund supported Human Microbiome Project (HMP). This site is the central repository for all HMP data. The aim of
the HMP is to characterize microbial communities found at multiple human body sites and to look for correlations
between changes in the microbiome and human health. More information can be found in the menus above and on GET TOOLS
the NIH Common Fund site.

—! Areas of Interest

Human Microbial Sampling
16S RNA and whole metagenome sequencing of samples collected from 300 healthy human participants, to characterize complexity of microbial
communities at individual body sites and to provide insights into functions performed by the human microbiome...

DACC Member Organizations
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/InTepartypa:

Pevsner. Bioinformatics and functiona g
A./leck BBeaeHue B 6GMonMHPOpMaTUKy — —
XK. CeTyban, XK. MelgaHnc BBegeHue B BbIMMCIUTE/IbHYIO MO/EKY/IAPHYO0 61oaoruto
2. MakKoHKM leHOM YyesioBeKa
Y. Knar, M. KammMmunHrc OCHOBbI FreHEeTUKU
b. HontnHr HoBenwmne metoAabl cc1e40BaHMUA bBuocucTem

N. CapBu/inHa, B. RapkuLeHko, HO. Nopwkosa Mexaucumn/imHapHble ucc/ieg0BaHuA
B MeAULIMHe

M.A.KameHckasa UHdopmaymoHHaa buosnorus
C.Mpumpoys, P.TBanmeH N’eHomuKa. Posb B meguumHe

P.AypbuH, WW.2aaun, A.Kpor., F.MUTYNCOH AHaAnU3 BUONOrMYeCKUX
nocnegoBaTe/IbHOCTEN

M.Bopgosckuin, C.EKMLLEeBa 3agayum 1 pelleHusa no aHaan3y 6Mo/1ormyecKkunx
nocnegoBaTe/IbHOCTEN

b.Xay6osba, T.Bve BBegeHue B BbIMUC/INTE/IbHYIO 6M0/10r1i0. DBO/IIOLMOHHBIN
noaxos,

* X X X X ¥
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