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€ Many kinds of bioinformatics databases

Scientific literature

L]

Genome sequences
—AGTACCCGACTATTTAGCAT—

Nucleotide sequences

/I

Phenotypes

o X

AGTACCCGACTA
... AGTACCCGACTA

Genes

|

Genetic variation
AGTACCCGACTA
AGTACCCGACTA

NSV [/

Molecular structures

ﬁ Taxonomy %
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Transcnptxon

Gene Expression

¢ ,J//-LML

Translation

Protein sequences |

and Structures | Protein

Disease

Chemicals

e

Biochemical pathways

SE ol

X+Z =Y

These are the biological data types

nucleotide sequences

+ gene level or expression data

- protein sequences

» proteins sequence patterns or motifs
- macromolecular 3D structure

- metabolic pathways
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Human Chttps://www.ncbi.nlm.nih.gov/genome/quide/Auman/)

MGD (http://www.informatics.jax.org)

Wormbase Chttp://www.wormbase.orgy

Flybase Chttp://flybase.net)

v BRRFFIIEEE,
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v EERFIEEE . PIR-PSD. Swiss-Prot, TrEMBL. UniProt%
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3).Biomolecular Data Resources:

Bioinformatics Infrastructure for Biomedical Data Science

Nucleotide sequences

Gene expression, electron
microscopy, and
molecular reactions

Protein—protein interactions, proteomics

Literature and text mining

Protein structures, | [ Ontologies

protein sequences

Genomes

Bioactive entities, personal genomes

Genomic variants

Protein families

Figure 1

Computational models

Metagenomics

Expression atlas Biological imaging

Chemical entities

Time line of biomolecular data types and the establishment of data resources. From the emergence of the
first shotgun nucleotide sequencing reads, advances in various types of technologies have resulted in the

subsequent development of several types of data resources at the European Bioinformatics Institute of the
European Molecular Biology Laboratory (EMBL-EBI). These include both archival and added-value data

resources, as well as cross-supporting resources such as ontologies and literature resources.

Annu. Rev. Biomed. Data Sci. 2019. 2:199-222

8
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& new homalogous recambination factor, HROE,
controlz the MOME-MCMA pathway

2019/09/05 [

Meural zighatures of =leep in zebrafizh

SANEVIYENY iew [ Press release

Glia-neuron interactions underlis state transitions to
generalized seizures

SMEVIVTPEY ew [ Press release

The making of “Fancy Mouse™: Study reveals trus
cauze of colorful hair on popular East Azian pet
mice

2019/08/21 M

DOFAST: Prokarvotic genome annotation pipeline for
data submizzion to DDEJ

Research

Research
Infrastructure
& Collaboration

PhD Program

Seminar- Meetings

2019/05/20 13:30-14:30

Patterning chromatin with hiztone variants controls
tranzcription

2019509/24 11:00-12:00

Genetic baziz of nervouz-system response to stress
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Cell-tyvpe-zpecific patterned activities specify gene
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National Institute of Genetics

Career

Development Outreach
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Information

2019709500 m
Mezzage From MIGIMTERM 2019

2019507510
Summer Holiday {Aueg. 15,16)

2019707701

Faculty member SHIMAMOTO at the Center for
Frontier Fesearch haz been awarded tenure

2019706527
MIG-GS (MIG Global Scholar) selection
2019/04/26 [

fizsiztant Professor (Cell Dynamics and Sienaling
Laboratary)
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Bioinformation and DDBJ Center

Login & Submit

Policies and Disclaimers Contact Japanese

BI-DDBJ Web Sites

v || Custom Search

Bioinformation and DDBJ Center provides sharing and analysis services for data from life science researches

and advances science.
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Activities Training
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getentry
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DRA Search
TXSearch
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Information)
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& NCBI

Matienal Center for
Biotechnology Infermation

Resources
Welcome to NCBI ~ Popular Resources
NCEBI Home RS P R
All Resources (A-Z) The Mational Center for Biotechnology Information advances science and BLAST
{ e e health by providing access to biomedical and genomic information. Bookshelf
; ; Gene
DA & RMNA Muore about the NCBI | Mission | Organization | Research | RSS Genome
Domains & Structures Mucleotide
Genes & Expression i . ' ;}Mtlm
creisamosne | GENOME Putchen
Genomes & Maps . Publled
i : : . ; 1000 prokaryotic genomes are Publed Cantral
| Homology now completed and available in SNP
'L' the Genome database.
iterature L SR
" Proteins

Sequence Analysis
| Education resource information in
How To... | the May NCBI News

| Taxonomy i 07 Jun 2010
: Determine conserved synteny between the genomes of two organisms | May NCBI News is available.

Small Molecules

Tralnlng &Tut&rlals el Find a homolog for a gene in another organism

| Vataon . Obainthe ulltextofan ariche

Design PCR primers and check them for specificity OMIM's new look, Epigenomics in

April NCBI MNews
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Table 1. The Entrez Databases (as of 9 September 2020)

Database Records Description

Literature

PubMed 31 471 600 scientific and medical abstracts/citations
PubMed Central 6447271 full-text journal articles Nucleic Acids
NLM catalog 1 619 856 index of NLM collections

Books 825 385 books and reports ResearCh
MeSH 300 500 ontology used for PubMed indexing -
Genomes

Nucleotide 429 731 711 DNA and RNA sequences

BioSample 14 628 076 descriptions of biological source materials

SRA 11807 161 high-throughput DNA and RNA sequence read archive

Taxonomy 2401 136 taxonomic classification and nomenclature catalog

Assembly 837 406 genome assembly information

BioProject 458 893 biological projects providing data to NCBI

Genome 55 580 genome sequencing projects by organism

BioCollections 8138 museum, herbaria and other biorepository collections oo —— @
Genes

GEO Profiles 128 414 055 gene expression and molecular abundance profiles

Gene 28 377 759 collected information about gene loci

GEOQO datasets 4002 373 functional genomics studies

PopSet 350 627 sequence sets from phylogenetic and population studies

HomoloGene 141 268 homologous gene sets for selected organisms

Genetics

SNP 720 643 623 short genetic variations

dbVar 6030 887 genome structural variation studies

ClinVar 845008 human variations of clinical significance

MedGen 335277 medical genetics literature and links

GTR 76 814 genetic testing registry

dbGaP 1397 genotype/phenotype interaction studies

Proteins

Protein 874 272 642 protein sequences

Identical protein groups 329946 078 protein sequences grouped by identity

Protein clusters 1137329 sequence similarity-based protein clusters

Structure 167 650 experimentally-determined biomolecular structures

Sparcle 149 462 conserved domain architectures

Conserved domains 59951 conserved protein domains

Chemicals

PubChem substance 285048 146 deposited substance and chemical information

PubChem compound 111325418 chemical information with structures, information and links

PubChem BioAssay 1229071 bioactivity screening studies

BioSystems 983 968 molecular pathways with links to genes, proteins and chemicals




Welcome to NCBI Datasets

packaged downloads of genomic datasets

BETA

NCBI Datasets is an experimental resource for finding and building datasets - and we're just getting

started! Our web interface allows you to download genome sequence and annotation for eukaryotic
organisms and our recently added SARS-CoV-2 genome and protein datasets. ... more

Programmatic access

Bacterial and viral data are not yet supported for online browsing. For access to data for all organisms,
including bacteria and viruses, use our command line tool and RESTful APIs.

Windows, Mac, and Linux.

Command-line

Our Datasets command-line

tool, is available for

GitHub

Browsing genome datasets

Homo sapiens

human

Mus musculus

| house mouse

5
8

Plants

o | Arabidopsis thaliana

<

thale cress

%-
¢ - n
LV oSN

Y
Y2 3

- '\‘\i\

S

Explore Datasets with our
Python library and Jupyter
notebooks.

Datasets API

Use our RESTful APIs to add
functionality to your
applications.

Eukaryotes

129 assemblies
22 assemblies

30 assemblies

provides

CLOIY ~ DOWNLOAD ~ view ~ - ac

= Gene \D Symbol Gans oame .
(=) 6794 STKI lolunvl\h;;or\mc Winase \\

1499 CTNNB1  cateninbeta?

= 4089 SMADA SMAD family member 4

(] 4436 MSH2 muts homolog 2

207 AKTY AKT serine/theeonine winase \

00 CHEK2 checkpoint xinase 2

D " aloha
Data tables

Build a table of genes or transcripts and choose
from a variety of custom columns.

GET STARTED

Coronavirus datasets

Download SARS-CoV-2 genome and protein

sequences, annotation and a data report for all
complete genomes.

GET DATA




https://bigd.big.ac.cn/

Fig. The National Genomics Data Center’s core data resources.



%GenBank statistics

Bases Sequences

1,000,000,000,... 10,000,000,000

10,000,000,00...
100,000,000

100,000,000,000

1,000,000
1,000,000,000
10,000
10,000,000
0 0
1990 2000 2010 1990 2000 2010

Above figures showed that thesnUmber of bases and the number of sequence records in
each release of GenBank,\beginning with Release 3 in 1982. CON-division records are not
represented in these statistics: because they are constructed from the non-CON records
in the database,their inclusion here would be a form of double-counting. From 1982 to
the preséefatiCthe 'number of bases in GenBank has doubled approximately every 18
months.
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;: NCBl Resources [~/ How To &) Sign in to NCBI

:j N CBI Nucleotide || | Search

National Center for -____ 4
Biotechnology Information

@ covio-9 |nfonn:t} 1 Briiz 2 S [ X

Public health information (CDC) | Research information {(NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS) | Espariol

UNITE
A new NIH initiative to end structural racism and achieve racial equity in the biomedical research enterprise.

Ending

Structural LEARN MORE

Racism
NCBI Home Welcome to NCEI Popular Resources
Resource List (A-Z) The National Center for Biotechnology Information advances science and health by providing access to PubMed
BT TS biomedical and genomic information. Bookshelf
Chemicals & Bioassays About the NCBI | Mission | Organization | NCBI News & Blog PubMed Central
Data & Software BLAST
DNA & RNA Submit Download Learn Nucleotide
Domains & Structures Deposit data or manuscripts Transfer NCBI data to your Find help documents, attend a Genome
Genes & Expression into NCBI databases computer class or watch a tutorial SNP
Genetics & Medicine Gene
Genomes & Maps Protein

PubChem
Homology
Literature
Proteins NCBI News & Blog
Sequence Analysis Develop Analyze Research NCBI on YouTube: ClinVar API, check
T GTI data with GaPTocls, get genstic context
H Use NCBI APls and code Identify an NCBI tool for your Explore NCBI research and with Sequence Viewsr

Training & Tutorials libraries to build applications data analysis task collaborative projects 27 Aug 2021
Variation Fuare en nftan wea nathar nor minet

GenBank release 2450

26 Aug 2021
GenBank release 245.0 (8/18/2021) is
now available on the NCBI FTP site. This
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Nucleotide __+§/GOVID-19 I
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Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) |

Species

Animals (1,519)
Fungi (127)
Protists (2)
Bacteria (6,669)
Viruses (1,215 ,467)
Customize ...

Molecule types

genomic DNARNA (1,222 391)
mRMNA (1,223)

Customize ...

Source databases

INSDC (GenBank) (1,216 287)
RefSeq (7,407)

Customize ..

Sequence Type
Mucleotide (1,223,794)

Genetic
compartments

Mitochondrion (1)

Sequence length
Custom range...

Release date
Custom range...

Revision date
Custom range...
Clear all

Show additional filters

Summary = 20 per page » Sort by Default order -

REFEREMCE GENOME ol L

Was this helpful?

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) reference
genome

Severe acute respiratory syndrome coronavirus 2 (Host: human,vertebrates)

ssRNA(+)
RefSeq: NC_045512.2
NCEIl Virus  RefSeq genome (1)  RefSeq Proteins (38)  NCBI SARS-CoV-2 resources
5
ORF1ab JaM b 10
ORF1a S E&6 N
Ta
8
Download

Assembly and annotation statistics

+

J e ——

Help

Prevention and treatment information (HHS) | Espaiiol e #(Aﬁ

Send to: «

Filters: Manage Filters

Results by taxon =

Top Organisms [Iree]
Severe acute respiratory syndrome
coronavirus 2 (1215321)
Klebsiella pneumoniae (6633)
Homeo sapiens (1350)
Human coronavirus 229E (124)
[Candida] auris (75)
All other taxa (267)

Mare. .

Find related data =
Database: | Select v

Search details =

“Severe acute respiratory syndrome
coronavirus 2° [Organism] OR COWID-
19[411 Fields]

)
| Search | See more...
Recent activity =

Tum Off Clear

@ 2R 2 https://www.ncbi.nlm.nih.gov/nuccore/?term=COVID-19
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@ ErcoviD- 19K EFEFAFF] ( GenBank#g )

Sign in to NCBI

& NCBI Resources (] How To (%)

Nucleotide Nucleotide

Advanced Help

o COVID-19 Inforpfation
Public health inforpfation (CDC) | Research information (NIH) | SARS-CoV-2 data (NCEI) | Prevention and treatment information (HHS) | Espafiol

I GenBank « Send to: - .
[ J Change region shown 7
Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1, complete
Customize view '
genome
NCBI Reference Sequence: NC_045512.2
FASTA  Graphics Analyze this sequence =
Run BLAST
Go to: [+]
olo. &) Pick Primers
LaCus NC_045512 20903 bp ==-EN& linear VEL 18-JUL-2020 Highlioht Sequence Features
DEFINITION Sewvere acute respiratory syndrome coronavirus 2 izolate Wuhan—Hu-1, ghiig q -
complete genome. Find in this Sequence

ACCESSION  NC_045512
VERSION NC_045512. 2

DELINE BioProject: PRJNA485481
KETWOEDS Refieq. NCBI Virus -
SOURCE Severe acute respiratory syndrome coronavirus 2 (SARS-CaV-2) Retrieve. view and download SARS-CoV-2

OFGANISM Severe acute respiratory syndrome coronavirus 2
Viruges: Riboviria; Orthornavirae; Pisuviricota; Pisoniwiricetes,
Nidovirales; Cornidevirineas; Coronzviridae; Orthocoronavirinae;
Betacoronaviruz; Sarbecovirus.
FEFERENCE 1 (bases 1 to 28903) Related information -
AUTHORES  Wu,F., Zhao,S., Tu,B., Chen, T.M., Wang.W., Song, Z.G., Hu, ¥..

coronavirus genomic and protein sequences.

Tao,T.W., Tian, J.H., Pei,¥.Y.., Tuan,M.L.. Zhane,¥.L., Dai,F.H., Assembly

Liu, V., Wang.@. M., Zheng.J.J.., ¥u. L., Holmesz.E.C. and Ihang, ¥.Z. BioProject
TITLE L new coronavirus aszsociated with human respiratory dizease in :

China Protain
JOURNMAL  Nature 579 (7798), 265-269 (2020)
FUEMED 320165508 PubMead
REMARE Erratum: [Nature. 2020 &pr:580(7803):E7. PMID: 32296181]

REFERENCE 2 r(hazes 13476 to 13603) Taxonomy
AUTHORS  Baranow, P. V., Henderson, C.M., Anderzon.C.B.. Gesteland.RE.F.. .
Full text in PMC

Atkins, J.F. and Howard, M. T.

https://www.ncbi.nlm.nih.gov/nuccore/1798174254
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Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1, complete

genome

NCBI Reference Sequence: NC_045512.2
GenBank  Graphics

SNC_045512. 2 Severe acute respiratory syndrome coronavirus 2 isolate Wuhan—Hu-1,

ZENOME
ATTALAGGTTTATACCT T T AGG T AR AN AL Ar TTTCGATCTCT TG TAGATC TG TTCTCTALA
Ce A TTTALA A TE TG TG TR TG TC AT TOG G TECATGC T TAG TG AC T A CAG TATAATTALTALT
TAATTACTGTCG T TG ACAGGACACGAG TAMC TCG TCTATCTTCTGCAGGCTGCT TACGGTTTCG TCCG TG
TTGCAGCCGATCATCAGCACATCTAGG TTTCG TCCGGG TG TEACCG AMLGG TAAGATGGAGAGCCTTGTC
COTGETT T AACG AGA LA AT LG T A TCAGTT TGO TG TT TTACAGG TTC GG ACG TR TCG TAC
GTGGCTT TGGAGAC TCCG TR AGGAGG TC T TATC AGAGGCACG TCALCATC TTAMAGATGGCACT TG TGS
CTTAGTAGAAGTTGALAMGECGTTTTGCCTCALC T TCAACAGCCCTATG TG TTCATCALACGTTCGGAT
GCTCGAMC TGCACCTCATGG TCATG TTATGG TTCAGC TGG TAGC AGAAMC TCEAAGGCAT TCAG TACGGTC
GTAGTGG TEAGACAC TTGG T IO T TG T T ATG TGO AL TACCAG TGO T TACCGCAMGE TTCT
ToTTCG TALGALCGGTAAT AL BGGAGC TG TEECCATAG T TACGGCECCGATC TAAAG TCATTTGACTTA
G GACG AT TR A TCATCC TTATGAMGATTTTCAAG AL ACTGEAACACTARACATAGCAGTGGTG
TTACCCGTGALCTCATGCG TEAGCT TAACGGAGGGGCATACACTCGCTATG TCGATAACALCTTC TG TGG
TG AT GG TACCC T T TG AG TG AT TAA A ACC T T TAGCACG TEC TG TALAGC TTCATGCACTTTG
TG A A A TG A TT TA T TG A AT TA G AGGGG TG TATAC TGO T oG TR ALC AT AGCATG AL TTG
CTTGGTACACGGAACG T TC TG AL A MGG TATGAAT TCCAGACACCTTTTGALATTALATTGRCALAGAL
ATTTGACACCTTCALTGGGGAA TG TCCAMMTTTTGTATTTCCCTTAAATTCCATAATCAMGACTATTC AL
GGG T TG A A an AT TG A TG T T TATG GG TAGAAT T ATC TG TC TATCCAG TTGCG TCAC
CA TG AR TG AT AL AT TGO T T T A T T AT ALG TG TEATCAT TG THG TEALAC TTCATGGCA
GACGGGCGATTTIGT TAALG  CAC T TG G AT TT TG TG AC TG AG AR TTTGAC TALAGALGE TGCCACT
ACTTGTGGTTACT TACCCCAAM TGO TG T TG T TAAAATTTATTG TCCAGCATG TCACAAT TCAGAAGTAG
GAC TG A AT A T T TGO AL TACCAT AN TG AL TC TGO T TG AL ACCAT TC T TG TAMG GG TG TCG
A TAT TG T T TG GAG G T TG TG T TC T T TATG T TG T TG CAT AT AAG T TGO TATTGRG TTCCA
CGTGCTAGCGCTAACATAGG T TG TAMCCATACAGG TG T TG T TG AGAAGG TTCCGALGGTCTTAATGACL

Sign in to NCBI

Help

Public health inforgfation (CDC) | Research information (MIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS) | Espaiiol

Change region shown S

Customize view =

Analyze this sequence
Run BLAST

Pick Primers
Highlight Sequence Features

Find in this Sequence

NCEBI Virus =

Retrieve, view, and download SARS-CoV-2
coronavirus genomic and protein sequences.

Related information
Aszembly

BioProject
Protein
PubMed

Taxonomy
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Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1, complete genome
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&= NCBI Resources ¥ How To (¥ Sign in to NCBI

(
(jNCB] All Databases v | | N search |

Mational Center for
Biotechnology Information

@ covip-19 information [ X |
Public health information {CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information {HHS) | Espariol

UNITE
A new NIH initiative to end structural racism and achieve racial equity in the biomedical research enterprise.

Ending
Structural LEARN MORE
Racism 1]
NCBI Home Welcome to NCBI

Popular Xesources

Resource List (A-Z) The National Center for Biotechnology Information advances science and health by providing access to

A B EES biomedical and genomic information.

Chemicals & Bioassays About the NCBI | Mission | Organization | NCBEI News & Blog <
)
Data & Software \ EE\ET_ PA
DNA & RNA Submit Download Learn Nucleotide
Domains & Structures Deposit data or manuscripts Transfer NCBI data to your Find help documents, attend a Genome
ey ST into NCBI databases computer class or watch a tutorial SNP
Genetics & Medicine Gene
Genomes & Maps Protein
PubChem
Homalogy
Literature
Proteins NCBI News & Blog
Sequence Analysis Develop Analyze Research NCBI on YouTube: ClinVar API, check
Taxonomy data with GaPTools, get genstic context
Use NCEI APls and code Identify an NCBI tool for your Explore NCBI research and with Sequence Viewer
Training & Tutorials libraries to build applications data analysis task collaborative projects 27 Aug 2021
Fuarn en nftan wa nathar nor mnet
Variation

GenBank release 2450

26 Aug 2021
GenBank release 245.0 (8M18/2021) is
now available on the MCBI FTP site. This

release has 15 31 tllion hases and 2 49



BLAST®

Home Recent Results Saved Strategies Help

Basic Local Alighment Search Tool

BLAST finds regions of similarity between biological sequences. The
pragram compares nucleotide ar protein seguences to sequence
Learn more

databases and calculates the statistical significance.

BLAST+ 2.12.0 is here!

We have made some improvements to how BLAST
multi-threads and the amount of memory required by
makeblastdb.

Tue, 13 Jul 2021 12:00:00 EST Iore BLAST news. ..

Web BLAST

BLAST Genomes
Enter organism common name, scientific name, or tax id m
Human Mouse Rat Microbes

Standalone and API BLAST

l, Download BLAST

B yse BLASTAPI
| |
L_—J Get BLAST databases and executables

mE Call BLAST from your application

Use BLAST in the cloud
Start an instance at a cloud provider



BLAST @ 3 blastn suite

m blastp blastx thlastn thlastx

Home

Standard Nucleotide BLAST

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) @ Clear

Or, upload file ¥EHEW{F | sequence fasta (2]

Query subrange €
From [ ]

) E—

Job Title |

Enter a descriptive title for your BLAST search (2]
I:‘ Align two or more sequences o

Choose Search Set

BLASTN programs search nucleotide databases using a nucleotide query. more...

|D exclude [ Add organism

Database @ Standard databases (nr etc.): (O rRNAATS databases (U Genomic + transcript databases O Betacoronavirus
| MNucleotide collection {nr/nt) » |9
Organism
Optional |
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown e
Exclude (] mModels (XMIXP) (] uncuttured/environmental sample sequences
Optional
Limit to (] Sequences from type matenal
Optional
Entrez Query |
Optional

Enter an Entrez query to limit search (2]

Program Selection

Optimize for @ Highly similar sequences (megablast)

O More dissimilar sequences (discontiguous megablast)

(O somewhat similar sequences (blastn)
Choose a BLAST algorithm 9

| Youfij Create custom database

BLAST Search database Nuclectide collection (nr/nt) using Megablast (Optimize for highly similar sequences)

|_| Show results in a new window



BLAST © » blastn suite » results for RID-JVW9TRDWO1R

< Edit Search Save Search

Search Summary v

Job Title NM_000518.5 Homo sapiens hemoglobin subunit
RID JYWITRDWO1R Search expires on 09-01 17:07 pm
Download All v
Program BLASTN @ Citation v
Database nt  See details v
Query ID lcl|Query_329291
Description NM_000518.5 Homo sapiens hemoglobin subunit beta (H
Molecule type dna
Query Length 628 @ Score:
Other reports

Graphic Summary Alignments

Distance tree of results MSA viewer @ H_';X‘j‘ff%‘ﬁ’ ﬁﬁr’%
AR ACL B

Home Recent Results Saved Strategies Help

© How to read this report? @B BLAST Help Videos *DBack to Traditional Results Page

Filter Results

Organism only top 20 will appear |—| exclude
Type common name, binomial, taxid or group name
=+ Add organism
Percent Identity E value Query Coverage
to to to
Reset
Ot valve: B4, [ T

<1E-50(t% FI15),
0.017] {3

Sequences producing significant alighments

O FIER

select all 100 sequences selected
Description
}j8 sapiens hemoglobin subunit beta (HBB) MRNA S
'3F{ED CTED: Pan troglodytes hemoglobin subunit beta (HBB), |TR:\.-"1
PREDICTED: Pan paniscus hemoglobin subunit beta (LG
Homo sapiens hemoglobin,_beta, mRMNA (cONA clone MGC-145400IAGE 4292125), co
:—|L|man messenger RNA for beta-globin
FF{ED CTED: Gorilla gerilla garilla hemoglobin subunit beta | JC1=Z'1129912 mRNA
=—|0m-: sapiens hemaoglobin beta mRNA, complete cds :
=:'RED CTED: Pongo abelii hemoglobin subunit beta (HBB) ""|Rl'\.i':
BRED CTED: Nomascus leucogenys hemoglobin subunit futa HﬁB- mRNA

ect columns ¥ Show (2]

[EMSA Viewer

DoWwnload *~

e tree of results

P

GenbBXnk Graphics Dist

————— =
Max Tutallkluer\f" E | |F’er| Acc.

IScore Scor ICo"erI valuel IIl:IentI Len
\ MESVEZS 2

Scientific MName Accession

—— - -

Home sapisns 00.00% 628 NM_0005185

@ Query Cover:
Fr e 35 Hin
FHIREEE

99.84% 748 XM_508242 4
9968% 646 XM_003819029.3
BC0070751
V00497 .1
XM_015036164.1

@ \dentities:
—&H, BT
FEoR—F

AY509153.1

98.25% 627 XM_002822127.4

97.93% 753 XM_004090649.3



BLAST @ blastn suite » results for RID-JVWOTRDWO1R Home RecentResults Saved Sirategies Help

< Edit Search Save Search Search Summary ¥ @ How to read this report? 8 BLAST Help Videos DBack to Traditional Results Page
Job Title NM_000518.5 Homo sapiens hemoglobin subunit Filter Results
RID JVWITRDWOAR  Search expires on 09-01 17:07 pm

Download All v Organism only top 20 will appear [ ] exclude

Program BLASTN @ Citation v Type common name, binomial, taxid or group name
Database nt See details v =+ Add organism
Query ID Icl|Query_329291 Percent Identity E value Query Coverage
Description NM_000518.5 Homo sapiens hemoglobin subunit beta (H to to to
Molecule type dna
Query Length 628 m Reset

Other reports Distance tree of results MSA viewer @

Descriptions Graphic Summary Alignments Taxonomy

Alignment view | Pairwise v | [ ] cDS feature © Download ~

100 sequences selected 9

& Download v GenBank Graphics ¥ Next <dDescriptions

Homo sapiens hemoglobin subunit beta (HBB), mRNA
Sequence ID: NM_000518.5 Length: 628 Number of Matches: 1

Range 1: 1 to 628 GenBank Graphics Related Information

Score Expect Identities Gaps Strand Gene - aSSOFiatEd gen(T! dEtiai_IS

1160 bits(628) 0.0 628/628(100%) 0/628(0%) Plus/Plus PubChem BioAssay - bioactivity
sCcreening

Query 1  ACATTTGCTTCTGACACAACTGTGTTCACTAGCAACCTCAAACAGACACCATGGTGCATC 60 Genome Data Viewer - aligned

CLLCCCCC LT LTI genomic context

Shjet 1 ACATTTGCTTCTGACACAACTCTGTTCACTAGCALCCTCARACAGACACCATGGTGCATC 60

Cuery 61  TGACTCCTGAGCACAAGTCTGOCGTTACTGCCCTCTCGCGCAAGCTCAACGTGCATGALC 120

Shjct 81  TGACTOCTGAGGAGAAGTCTGOCGTTACTSCCCTGTCEGCCAMGGTCAACGTGEATGAAG 120
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Synthetic construct Homo sapiens clone IMAGE:100002185 for hypothetical protein (HEB gene) synthetic construct 811 811 70% 0.0 9955% 483 AM393351.1

Human ORFeome Gateway_entry vector pENTR223-HBB, complete sequence Human ORFeo... &09 809 T0% 0.0 9955% 3231 LT736709.1
Synthetic construct Homo sapiens clone ccsbBroadEn_06353 HBE gene, encodes complete protein synthetic construct 809 809 70% 0.0 9955% 573 KJ896959.1
Homeo sapiens full open reading frame cDMNA clone RZPDo834E06330 for gena HBB, hemoglobin, beta; co... Home sapians a09 809 T0% 0.0 9977% 441 CR541913.1
Synthetic construct Homo sapigns clone FLH028849 01X hemoglobin beta (HEE) mRMA, complete cds synthetic construct &09 809  T0% 0.0 9955% 444 AY390157.1
Synthetic construct Homo sapiens clone FLH130860.01L hernoglobin beta (HBB) mRMA, partial cds synthetic construct 809 809 70% 0.0 99.77% 444 AYS8940141
Synthetic construct Homo sapiens clone FLH028845.01L hemoglobin beta (HEB) mRMA, partial cds synthetic construct 806 806 70% 0.0 9955% 444 AYE892640.1
Synthetic construct Homo sapiens clone CCSBHm_00010626 HBB (HBB) mRMNA, encodes complete protein  synthetic construct 804 804 T0% 0.0 99.32% 573 KRT102291
Synthetic construct Homo sapiens clone CCSBHm_00010601 HBB (HEB) mRNA _encodes complete protein  synthetic construct 804 804  70% 0.0 99.32% 573 KRT102281
Synthetic construct Homo sapiens clone CCSBHm_00010525 HBB (HBB) mRNA _encodes complete protein  synthetic construct 804 804  70% 0.0 99.32% 573 KR7102271
Synthetic construct Homo sapiens clone CCSBHm_000104598 HBB (HBB) mRNA, encodes complete protein  synthetic construct 804 804  70% 0.0 99.32% 573 KR710226.1
PREDICTED: Mandrillus leucophasus hemoglobin subunit beta (LOC105535916), transcript variant X1, mR... Mandrillus leuco... 791 1027 99% 0.0 9590% 756 XM_011975165.1
Symphalangus syndactylus hemoglobin subunit beta (HEE) gene,_complete cds Symphalangus ... 782 782 T0% 0.0 98.42% 444 MH382900.1
PREDICTED: Theropithecus gelada hemoglobin subunit beta (LOC112607021), transcript variant X1, mRMA Theropithecus g... 780 999 99% 0.0 9550% 756 XM_025358025.1
TPA: Pongo abelii GLNA1 gene for globin A1 Pongo abelii 776 776 T0% 0.0 98.20% 444 LT548116.1

@ Macaca muiatta hemoglobin subunitbeta (HBB) mRNA  Macacamuata 771 771 75% 00  9619% 471 NM_0011644281]

™) PREDICTED: Carlito syrichta hemoglobin subunit beta (LOC103254684)_mRNA Carlito syrichta 769 769 99% 00  8894% 750 XM_0080527011
v} yrichta hemag y XM_008052701.1

Cercopithecus wolfi hemoglobin subunit beta (HBEB) gene,_complete cds Cercopithecus ... 749 749 70% 0.0 97.08% 444 MH3832906.1
Foptinossing petan hemoniobin subunit bete M00) gene completects _______________[Enwossbmee. T4 T T0% 00 STOG 444 Mio@mer
PREDICTED: Hylobates moloch hemaoglobin subunit delta (HBD). mRNA Hylobates moloch 745 745 77% 0.0 9426% 785 XM_032166807.1
PREDICTED: Nomascus leucogenys hemoglobin subunit delta {LOC100580435), mRNA Momascus lsuc... 745 745 T7% 0.0 94 26% 765 XM_003254822.3

Allenopithecus nigroviridis hemoglobin subunit beta (HBB) gene,_ complete cds Allenopithecus n... 743 743 T0% 0.0 96.85% 444 MH382901.1
Miopithecus talapoin hemoglobin subunit beta (HBEB) gene, complete cds Miopithecus tala... 732 732 70% 0.0 96.40% 444 MH382902.1
Homeo sapiens hemoglebin subunit delta (HBED), mRMNA Homoe sapiens 723 723 1% 0.0 93.44% 620 NM_0005159.4
Cercocebus atys hemoglobin subunit beta (LOC105578869) mRMA Cercocebus atys 723 723 T1% 0.0 9577% 448 NM_001305559.1
Homo sapiens hemoglobin,_delta, mRNA (cDNA clone MGC:88275 IMAGE:30418964),_complete cds Homo sapiens 723 723 T1% 0.0 93.44% 644 BCO070282.1
Homo sapiens hemoglobin, delta, mRNA (cDNA clone MGC:96894 IMAGE . 7262103),_complete cds Homo sapiens 723 723 T1% 0.0 93.44% 544 BCO069307.1

v
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New!

Ahout Entrez

Welcome to the NCBI Entrez Genome Project database. NCBIRes.
This searchable database is a collection of complete and incomplete  EOirez Gene

Entrez Genome large-scale sequencing, assembly, annotation, and mapping projects ﬁ_lefgfr::tlzt:d

Project far n:n_al_lular organisms. The dgtabase 15 organized into arganismm- Enfrer Genome
specific overviews that function as portals from which all projects in sequence and map data
the database pertaining to that organism can be browsed and from whole genomes
retrieved. Bead mare. . Environmerital Projects

metagenomic-zpecific
genome projects

Mammals  Insects Amphibians e Eukaryotic Projects
Birds Flatworms Reptiles T eukaryotic-specific
. . e genome projects

Fishes Roundworms  Other n % cenomic Bialo

arganism-specific

ANIMALS - )
_—) lirik:z

. Prokaryotic Projects
Green Algae Land Flants prokaryotic-specific

PLANTS “ genome projects
Drijanellar Genomes
Ascomycetes Basidiomycetes Other organellar reference sequences

1CEs FUNGI ) and tools
_ﬂ 1 Plart Genomes
= major plant

PROTISTS Apicomplexans  Kinetoplasts  Other gEnome projects

—— Refseq
K\\ ; : the reference

EUKARYOTES seqUEnce project

Yiral Genomes
! viral reference sequences
and toals

WiZs Sequences
ARCHAEA I : BACTERIA y whiole genome

shotgun sequences
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3% Genome Data Viewer

Switch view Search organisms

‘ Homo sapiens (human)

‘ Homo sapiens (human)

fruit fly
human
Aedes albopictus
yeast nematode chimpanzee
LW 7ohrafish rat

0 e chicken

mouse
. Plasmodium falciparum 3D7 e
) 9 cattle
maize
O pig
rice z

0 o horse sheep
e Arabidopsis m dog
0' grape

soybean

Search in genome

Location, gene or phenotype

Examples: TXLNA, chr1:32178000-32200000, DMA repair

Assembly

GRCh38.p13

| Browse genome || BLAST genome |

-~

| Download via NCBI Datasets |

Assembly details

Name GRCh38.p13
RefSeqaccession  GCF_000001405.39
GenBank accession GCA_000001405.28

Annotation details

Annotation Release 109 €)
Release date May 16,2021

678

NN WD

10111213 141516 1718192021 22 X

EEEEEEEEE

Submitter Genome Reference Consortium
Level Chromosome

Category Reference genome

Replaced by GCF_000001405.25

https://www.ncbi.nlm.nih.gov/genome/gdv/




3@ Genome Projects

Properties of Eukarvotic Genome Sequencing Projects |

| Organism info

orgatist group: | —All—

[

Tools legend: T - TaxTable; P - ProtTable; C - COG Tahle; D - 3-D neighbors; L - BLAST; 5 - CDD search; F - FIP; B - Publications.

size 15 estimated, otherwise genome size is caleulated based on existing sequences

Complete genomes

Genomes in progress |

|| 294 Complete Microhial Genomes selected: [A] - 25, [B] - 269

Organism

Acinetobacter sp. ADP1

A eropymam permix K1

Apgrobacterium tumefaciens str.
C53

A orobacterium tumefaciens atr.
38

Anabaena variabilis ATCC 29413

Anaplasta marginale sty 3t
Ilaties

A guifex aeolicus VE3
Archaeroglobus fulmdus DAL
4304

Azoarcus sp. Ehb1

Bacillus anthracis str. 'Ames
Ancestor

Bacillug anthracis str. Ames

Bacillus anthracis str. Sterne

Bacillug cereus ATCC [0JET

Barcillug cersus ATCC 14579

Bacillus cersus E33L

King

Group
Cammaproteobacteria

Crenatchaeota

Alphaproteobacteria

Alphaprotecbactetia

Crranobactetia

Alphaprotecbacteria
Aoquificas
Eursrarchaeota
Betaproteobacteria
Firmicutes
Fitmicutes
Firmicutes

Firtnicutes

Firmmicutes

Firmicutes

*

Size
36
1467

5467

567

707

12

150

218

473

55

523

523

543

543

584

GC

404
67

59

50

414

498

43

46

65.1

352

35

354

38

38

354

H#chr #plsm
1
1
2 2
2 2
1 3
1
1 1
1
1 2
1 2
1
1
1 1
1 1
1 5

GenBank
CR543861

RefSeq

HC

005966

BAOOOODZ

HC

000254

AE00ZA5E

HC

003304
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HC

003062

CPO00117

HC

007413

CPO00030
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004242
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00091
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nooe17
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007530
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005945
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0009
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CPO00001
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00&E274

Released

10/30/2004
06/26/1999

12/1872001

12/18:2001

02/10:2004

12/08/2004

04/16/1998

12/06/1997

11/20,/2004

05/20,2004
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06/24,2004

02/13/2004

05/02,2003

09/16,2004

Center Tools
Genoscope TPCDLSER
NITE TPCDLSER
University of Washington TP CDL SF R
Cere ot TEFCDLSER
DOE Joint Genome
Institute T PEEE
Washington State
Washingion State TPCDLSFR
University = — = — == ===
DIVERSA TPCDLSER
TIGR. TPECDLSEFR
Ilax Planck Institute TPCDLSFER
TIGR. TECDLSF
TIGE TPCDLSER
DDEJDthenume TPCDLSF
Institute 00— == ====
TIGE TFCDLSER
Institut Mational de la
Rechetche Agronomiqgue TP CDL SFR
(IHMEAY
DOE Joint Genome TPCDLSF

Institute
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Select a chromosome to access the Genome Data Viewer
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Reference Genome Sequence Fasta Fasta
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3% Simple Genomes
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3% Complex Genomes

G
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Sequences are provided complete or we help assemble ‘2/'
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Heavy annotation: Genes, %&ﬁ

transcript regions & ORFs, sequence va@
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Overview

DBRERAFFING, Hulce teRRFIIR4538

4

, HPA

FEF| Yk, ContigfiScaffold BB 42, 52H1444F

 Fitters (] %
Group () Animals (538)
Subgroup () Amphibians (7)

Assembly level

Partial

Anomalous

Host

RefSeq category

Organism Name

&Download
£ @ Choose Columns
# “ Organism Name
1 Achalarus lyciades
2 Acromyrmex echinatior
3 Acyrthosiphon pisum
4 Aedes aegypti
5 Aedes aegypli
G Aedes aegypti
7 Aedes albopictus
8 Aedes albopictus
9 Aedes albopictus
10 Aefhina tumida
11 Agrilus planipennis
12 Aleochara bilineata
13 Amphinemura sulcicollis
14 Amyelois transitella
15 Anopheles albimanus
16 Anopheles aquasalis
17 Anopheles arabiensis
18 Anopheles atroparvus
19 Anopheles christyi

(O plants (5)

() reference (1) () representative (311)

ntific

Organism Groups

Eukaryota,Animals;Insects
Eukaryota;Animals;Insecis
Eukaryota;Animals:insects

Eukaryota;Animals;Insecis

Eukaryota,Animals;Insects
Eukaryota;Animals;Insecis
Eukaryota;Animalz:insects
Eukaryota;Animals:insects
Eukaryota;Animals:insects
Eukaryota;Animals;Insects
Eukaryota,Animals;Insects
Eukaryota;Animals;Insecis
Eukaryota;Animalz:insects

Eukaryota;Animalsinsects

Eukaryota;Animalsinsects

Eukaryota;Animals:insects
Eukaryota;Animals:insects
Eukaryota,Animals;Insects
Eukaryota;Animals:Insects

(O chromosome (42) ([ Contig (52) () Scaffold (444)
() an(538) [J Exclude partial (527) () Include partial only (11)

(O an(538) [J Exclude anomalous (538)

Strain

LSR1

LVP_AGWG

Liverpool
BV_Aedes
CB/36

Foshan

Rimini
BRL-Maryland
EAB-ADULT
Rennes
Dwyryd

UIUC subculture of SPIRL-
1966

ALBI9_A

PFPP-2014
DONGS_A
EBRO
ACHKN1017

[ Apicomplexans (211) [ Ascomycetes (2.633) () Basidiomycetes (682) (] Birds (145

BioSample
SAMN05958461
SAMNO02953789
SAMMNO0OD000ET

SAMNOTA77802

SAMN02953616
SAMNO3284760
SAMN05908721
SAMN03265380
SAMNO3853745
SAMNOG036204
SAMN02439909
SAMNOGE11084
SAMN04568201

SAMNO3009087

SAMN02953539

SAMNOT206858
SAMN02953542
SAMNO1087926
SAMNO2953841
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BioProjec Assembly
PRJNA35192° GCA_002930495.1
PRJINAG2T33 GCA_000204515.1
PRJMA13657 GCA_0001429852

PRJINA3G2112 GCA_002204515.1

PRINA12434 GCA_000004015.3
PRJINA26839° GCA_001014885.1
PRJNA3ST111GCA_0D01876365.2
PRINAZ7027: GCA_001444175.2
PRINAZEI46( GCA_D015740995.1
PRINA3G127E GCA_D019371151

PRJINA34347E GCA_000699045.2
PRJINA3TS16: GCA_003054995 1
PRJNA31568( GCA_D01676325.1

PRJINA2S202f GCA_001186105.1

PRINA19156" GCA_000349125.2

PRJNA38975 GCA_002846955 1
PRJINAT9156E GCA_000349185.1
PRINABT233 GCA_000473505.1
PRJNA19156: GCA_000349165.1
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Size(Mb)
566.83
205.94
54169

1,278.73

1,383.07
744,60
2,247.31
192348
1,341.04
23434
353.07
85.90
271.93

406.47

173.34

162.94
24657
22429
172.66

GCY

18.10
34.00
3120

3817

38.80
28.00
40.40
4070
40.40
30.00
36.00

41.80

37.60

4925

45.30
46.80
42.80

Replicons
mitochondrion MT. CM009487 1

mitechondrion MT: NC_011594.1/FJ411411.1
chromosome 1: NC_035107.1/CM008043.1
chromosome 2. NC_035108.1/CM008044.1
chromosome 3: NC_035109.1/CM008045.1
Show all 4 replicons

mitochondrion MT. EU352212.1

mitochondrion MT: NC_006817.1/AY072044.1

mitochondrion MT. NC_030758.1 /KT363854.1

chromosome 2L: CM00&152.1
chromosome 2R: CM008153.1
chromosome 3L: CM00&154.1
Show all 5 replicons

WG!
MOOZ0"
AEVX01
ABLFD2

NIGPO1

AAGEDZ
JXPUD
MNAF02
LU0
LMAVO1
MREJO1
JENHO2
NBZAD1
LVWVO1

LACKD1

APCKO1

MJHHO1
APCNO1
AXCPO1
APCMO1

} [ Fishes (224) () Flatworms (32) [ Green Algae (57) [ Insecis (538) () Kinetoplasts (87) more

View 1 - 50 of 538
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ncbi/datasets

NCBI Datasets is an experimental resource for
finding and building datasets
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ZS This is an NCBI Labs experiment. Learn more.

National Library of Medicine

National Center for Biotechnology Information

NCBI NLM NiH

menu Search NCBI

SEARCH

NCBI Datasets

NCBI Datasets is a new resource that lets you easily gather data

from across NCBI databases. Find and download gene,
transcript, protein and genome sequences, annotation and
metadata.

What's new

NCBI Insights JULY 14, 2021

Introducing the new NCBI Datasets
Genomes page

The updated NCBI Datasets Genomes page

now has genome data for all domains of life,

including ...

NCBI Insights JUNE 22, 2021

June 30 Webinar: Using NCBI
Datasets to download sequence and
annotation for genomes and genes
Join us on June 30, 2021 at 12PM eastern

time to learn how to use the ...

MORE NEWS

NCBI Insights APRIL 20, 2021

New NCBI Datasets home and
documentation pages provide
easier access

NCBI Datasets, the new set of services for
downloading genome assembly and

annotation data (previous Datasets ...
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Genomes Quickstart

Browse and download genome data using our Genome page.
Genome data is also available using our command-line tool and
API|. Genome data includes genome, transcript and protein
sequences, genome annotation and metadata.

BROWSE GENOMES

Popular species

Homo sapiens Rattus norvegicus Bos taurus
rat cow

human

Mus musculus Drosophila qulus gallus
melanogaster chicken

mouse o
ruit fly .

Arabidopsis thaliana o C_)ryza sativa
Danio rerio rice

thale cress
zebrafish

How to

Get genome metadata
Download a genome data package

Download large genome data packages



‘ menu MENU ‘ Search NCBI SEARCH

Genomes — NCBI Datasets 'BEA

Download a genome dataset including genome, transcript and protein sequence, annotation and a data report

TAXONOMIC NAME

search

Please enter a taxon name or select from popular species

Homo sapiens Mus musculus
human mouse
Arabidopsis thaliana Rattus norvegicus
thale cress rat

Drosophila melanogaster Danio rerio

fruit fly zebrafish

Bos taurus Gallus gallus
cow chicken

Oryza sativa

rice
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Documentation
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f Data packages
(Programming Tanguages)
! Python i
1
1
N /
Reference

© R4
G

Documentation / Programming languages

Supported programming languages

Datasets supports all languages via its RESTful API, accessible using the OpenAPl v3 spec.

Python
Python-related resources for NCBI Datasets

R
R-related resources for NCBI Datasets

Generated August 30, 202
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New Features in Cn3D 4.0:

——

Hohlght
Structure Structure e
Advanced Help

Structure

s A e

.
1
vifd
Using Structur Structure Tools More Resources 2 ﬁ@ﬁﬁ ?
Search EJ "% Macromolecular Resources Overview POB i
Harw to (Quick Star) Guides CBLAST Protein
FIP NCBI Structure Group Resources & Research Download Cn3d

HE=

Publications
Distover

NCAI > Structure Home > 30 Matromolecu

.
AN Structure M surrer il

4 80 30 Macromaleadsr Structure Corserves Domas___/
Cn3D macromolecular structure viewer /— y o |4 OO | o
\ Windows N
« _— " ; N T
Sk ‘\ ﬁﬁﬁ&“‘ Ty Cn3D macromolecular structure viewer ABOUT TUTORIL FAQ INSTALL) FUBLIC URCES

Tutorial :
W Featuresin 3D 4.3.1:
¥f6W A

(n3D

Dovnloading Cn3D for Windaws

Download the Cn3D 431 installe here
L]
W0 LD 4, JL’
[Fle Vow el e Wrdow OO Hep
i } Close allinternet browsers and then double-tick on the gxe file,
. ‘l omatically configure the common web browsers to launch Cn3D from NCBI web pages. I for some reason this does not work, see the instructions for manually
Nawe: WOS0
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RCSB PDB Deposit + Search ~ Visualize + Analyze ~ Download ~ Leamn~ More ~ Documentation v Careers

(= 181535 Biological : : : /
N Muacromolecugl;ar Structures Ehicr searshtomeorEEBE S n
Eé Enabling Breakthroughs in

PROTEIN DATA BANK Research and Education Advanced Search | Browse Annotations Help (4

o Celebrating m YEARS OF
o e ety Protein Data Bank <Y X' Te)

A Structural View of Biology August Molecule of the Month

M 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,
#™ Deposit : : ;

from protein synthesis to health and disease.
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} PoB-101 EAdwy=]

un.

As a member of the wwPDB, the RCSB PDB curates and annotates PDB data.
Q Search

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

Eal Visualize biology, and beyond.

22: Analyze COVID-19

DATA BANK

COROI\'IV‘AVIRUS ~ PROTEIN P

# Download
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https://www.rcsb.org/




RCSB PDB Deposit + Search ~
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Visualize ~ Analyze ~

(mm=m=————-

i 3D View

! 3D View

Download ~ Leamn ~ More ~ Documentation ~ Careers

Download File } View File

1.25A resolution crystal structure of human hemoglobin in the deoxy for
Park, S.-Y., Yokoyama, T., Shibayama. N., Shiro, Y., Tame, J.R.

(20086) J Mol Biol 380: 690-701

Released 2005-05-09
Method X-RAY DIFFRACTICON 1.25 A E%—Fﬁj{’fﬁ}“
Qrganisms Homo sapiens

Macromeolecule  Hemoglobin alpha subunit (protein)
Hemoglobin beta subunit {protein)
Unique Ligands HENM

2 D N 3 Download File | View File

1.25A resolution crystal structure of human hemoglobin in the carbonmonoxy form
Park, 5.-Y., Yokoyama, T, Shibayama, M., Shiro, Y., Tame, J.R.

(2006) J Mol Biol 380: 690-701

Released 20058-05-09
Method X-RAY DIFFRACTION 1.25 A
Qorganisms Homo sapiens

Macromeolecule  Hemoglobin alpha subunit (protein)
Hemoglobin beta subunit {protein)
Unique Ligands CMO, HEM

2 H H E Download File | View File

OXYGEN AFFINITY MODULATION BY THE N-TERMINI OF THE BETA CHAINS IN
HUMAN AND BOVINE HEMOGLOBIN

Gilliland, G.L., Pechik, |., Fronticelli, C., Ji, X.
(1994) J Biol Chem 269: 23965-23969

Released 1995-01-26
Method X-RAY DIFFRACTION 2.2 A
Qrganisms Homo sapiens

Macromolecule HEMOGLOBIN (DECXY) (ALPHA CHAIN) (protein)
HEMOGLOBIN (DEOXY) (BETA CHAIN) (protein}
Unique Ligands HEM



RCSB PDB Deposit ~ Search ~ Visualize ~ Analyze ~ Download ~ Leamn -~ More ~ Documentation ~ Careers

2 D N 2 [B Display Files ~ RO TINEL Rt

1.25A resolution crystal structure of human hemoglobin in the deoxy form FASTA Sequence

j PDB Format

—— -

L3 Struc “PDE Format (gz)

5 e

SDLHAHK LRVDPVNEKL L3S 2DN2 | 1.

PDBx/mmCIF Format
PDBxmmCIF Format (gz)

1

(o) PDBML/XML Format (gz)
Dynamic
Biological Assembly 1

LY
Structure Factors (CIF)
7. Mea: J
———  Structure Factors (CIF - gz)
3= Q struc
X ® Com| Valfdatllon Full PDF
— | Validation XML
! Pret
Polymer fo-fc Map (DSNG)
‘ 2fo-fc Map (DSNG)
Ligaod Map Coefficients (MTZ format)
Water Balgstick ® 0O
Unit Cell P 1211 N
# Density

#® Assembly Symmetry
5 Export Animation

r
_ https://www.rcsb.org/3d-view/2DN2
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= NCBI  Resources (¥ How To (¥) Sign in to NCBI

GEO Home Documentation v | Query & Browse ¥ | Email GEO

Gene Expression Omnibus %o

GEO is a public functional genomics data repository supporting MIAME-compliant data submissions. Array- and Gene Expression Omnibus

sequence-based data are accepted. Tools are provided to help users query and download experiments and curated

gene expression profiles.
Keyword or GEO Accession Search

|
Getting Started Tools | Browse Content
Overview Search for Studies at GEO DataSets I
FAQ Search for Gene Expression at GEO Profiles I RGPOSItOW Browser
About GEO DataSets Search GEO Documentation

I DataSets: 4348
About GEO Profiles Analyze a Study with GEO2R I
About GEO2R Analysis Studies with Genome Data Viewer Tracks I Series: |__j 160420
How to Construct a Query Programmatic Access |
How to Download Data FTP Site | PlaﬂormS: 225?5

I Samples: 4625052
Information for Submitters e e e e e e e el e
Login to Submit Submission Guidelines MIAME Standards

Update Guidelines Citing and Linking to GEO

Guidelines for Reviewers

GEO Publications

#1E2022/01/01 1158 4R
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<> NCBI GE
AL Ul | NCBI Handbook Chapter | NAR 2002 Paper | FAQ | MIAME | Email GEO (-/
NCBI » GEO H
Submit Wate data
-

The Gene Expression Omnibus is 3 high-throughput gene expression /
molecular abundance data repository, as well as a curated, online resource GPL Platf 847
for gene expression data browsing, query and retrieval. GEO became SUDIn= -
operational in July 2000, GSM Samples 23380 -
GSE Series 1221
Total 25448 th .
e database:
—{Ftoms ] so 20 y
- gene identifi
_ , EQ accessions amples DocumERttoR gene raentriers
o0 |
ich Gopositbrer L :
Batch deposit uide » field information
; examples
K | e
GDS Clustering
- el GEO announce list * Seq uence
Data disclaimer
5o [ e
Query & Browse @
— GEO BLAST DataSet browser
Repository browser
SAGEmap
———{Divect deposit / updat] FTP site Browse datasets
GEO Profiles
GEO Datasets
[T ———{Web deposit / pdate Deposit & Update @
Web deposit
=={Creale new account I Direct dgposit
New account
GEO navigation help window. Mouse over flow chart for information. External Tools Download data
coming soon
Retrieve GEO accession ' Scope: | Self # 1n: [HTML i view: | Quick &

Depositors only  User : Password : " **** Unlogged




G0

Gene Expression Omnibus

Submitted by
Submitted by Experimentalists Cdrated by
Manufacturer* A NCBI

a A\
GPL GSM GSE GDS

Platform Raw/processed Grouping of Grouping of
descriptions spot intensities slide/chip data experiments
from a single “a single experiment”
slide/chip

Entrez GEO Entrez GEO Datasets



3% Common Species in GEO database

.
Organism Series Platforms Samples
Homo sapiens 70,455 5,897 2,383,630
Mus musculus 49,767 2,576 1,321,462
Rattus norvegicus 4 669 638 112,170
Drosophila melanogaster 4,220 391 100,249
Arabidopsis thaliana 4,850 405 74,384
Saccharomyces cerevisiae 3,256 625 73,025
Macaca mulatta 595 73 25,881
Sus scrofa 1,021 158 23,852
Caenorhabditis elegans 1,992 215 21,441
Bos taurus 1,081 204 19,847
Gallus gallus 894 150 14,827
Oryza sativa 953 203 14,242
Zea mays 532 120 14,407
Escherichia coli 890 176 9,873
Glycine max 318 58 8,938
Xenopus laevis 242 38 2,872



[s2517) A EaE %R Entrez PubChem

National
~ P b m Library UGS
Fubhded Entrez PubChern Ot I i Books TaxBrowser
Search Entrez | PubChem Compound x| for jzidovudine

Entrez Structure

PC Compound

Derived database of
known chemicals from
PC Substance records

» The NCBI PubChem Project
PubChem

Substance

FubChem contains the chemical structures of small
PubChem's organic molecules and information on their biological

S E e activities. |t is intended to support the Molecular Libraries
and Imaging component of the [NH Roadmap Initiative.
PubChem PC Substance

Compound FubCherm's chemical structure database may be searched
on the basis of descriptive terms, chemical properties, and Primary database of
PubChem's structural similarity. Wwhen possible, PubChem's chemical

SURLIGRREIELEEEEN  sircture records are linked to other NCEI databases. chemical samples

These include the Fubhled scientific literature database,
PubChem

BioA for example, and NCEI's protein 20 structure database.
IELtitezy PubChem also contains the results of high-throughput 0
.- biclogical screening experiments. PC BIOAssay

PubChem is organized as three linked databases within Primary database of
the Entrez/Fublvled information retrieval system. These are . ..
Research FubChem Substance, PubChem Compound, and bloaCtIVIty screens of
PubChem BioAssay. More information about using each samples in PC Substance
Research topics and component database may be found by following the links to

staff

each:




NCBI

Pub@hem oy ibrary (N

National

HOME | SERRCH | SITE MAP FubMed | Entrez |

Compound Summary:

DD Medical Subject Annotations: (Total:4)

Fidovudine

& dideosynucleoside compound in which the 3'-hydroxy group on the sugar moiety has been replaced by an azido
group, This modification prevents the formation of phosphodiester linkages which are needed for the completion of
nucleic acid chains, The compound s a potent inhibitor of HIV replication, acting as a chain-terminator of viral DMA during
reverse transcription. It improves immunologic function, partially reverses the HIYV-induced neurological dysfunction, and
improves certain other clinical abnormalities associated with AIDS. Its principal togic effect is dose-dependent

suppression of bo

Show MeSH Tres Structurs|

Pharmacological Action:
Antimetabolites

Reverse Transcriptase Inhibitors
Anti-HIV Agents

s

Depositor-Supplied Synonyms: (Total: 144

zidovudine &
Retrovir &
Azidothymidine
Combivir §

Trizivir %

Compound 5
Propolis+&2T
Retrovir (TH)
Zidowudinum [Latin]
Zidovudina [Spanish]

Display: Mext 10 | Al | Sort: |Weight vI_‘

)

0

8=

Structure | GenBank | PubCherm | Help |
Search IF‘uhChem Compound ;I S !',6 \ M
ot -——y O
T et 35370 @ )
i~y CID: 35370

Substances:

Al 238 Links
Same: 33 Links
Mixture: 205 Links

@ Bioactivity: 4 Links

Display: Mext 1| All

Properties Computed from Structure:

Molecular Weight: 267.242 g/maol
Molecular Formula: CigH1sMNs04

Hydrogen Bond Donor Count: 2
Hydrogen Bond Acceptor Count: &
Rotatable Bond Count: 3
Tautomer Count: 3

Descriptors Computed from Structure:

IUPAC Mame: 1-[4-azido-5-(hydroxymethylioxolan-2-y1]-S-methyl-pyrimidine -2, 4-dione
Isomeric SMILES: CC1=CH{C{=0)NC1=0)[C@H]2C[C@@H]([C@H] D2 ICOIN=[N+]=[M-]
Canonical SMILES: CC1=CH{C{=0IMC1=01C2CC{C{D2ICOIN=[M+]=[N-]

InChI: InChI=1/C10H13MNS04/c1-5-3-15(10(18112-9(5)11718-2-6(13-14-1117(4-16119-5/
h3,6-3,16H,2,4H2,1H3,(H,12,17,18)/%6- 7+,8+/m0/s 1 f/h12H



3% PubChem:
Compound, Substance, BioAssay

Nk
OO PubChem Compound -.\%}
7| PubChem BioAssay

U PubChem Substance
About + Contact « Search |ENF

National Library of Medicine 7N

Specialized Information Services ILM

HOME i ABOUT i COMMENTS * SMALL MOLECULE BIOACTIVES DATABASE

& oo ore

NlSl' Chemistry WebBook 0‘\6

v o

Developmental
Therapeutics Program
NCI/NIH




Repurposing approved drugs for targeting SARS-CoV-2

Attachment of
SARS-CoV-2
Viral-host membrane fusion

> ﬁ\%// ‘6‘. 'TU QA -

Nafamostat — |

TMPRSS2 ACE2 F—Chloroquine Uncoating of RNA
Camostat —] q oo
Endocytosis — Imatinib P
A

.--===..  Endosomal acidification ' ";5? 5 3 - T

28 3 > - 5 NN\ xocytosis o

] : 4 Yy / new virion

ol Chloroquine .
---- Hydroxychloroquine Remdesivir —| gXelHy) . "'"@ y
Endosome s i . £ 1
Favipiravir —| Transcription of £ ,
» Replication (-) strand F = :
Translation by host machinery complex ‘:)‘_\,9 y
Cyclosporin A ————— .
ppla . 3 ¥ 51 Packaging of
15 i N N N new virion
ppiab T D
L?pmavfr_' 3CLpro Calcineurin-  Transcription @
Ritonavir—| NFAT pathway ~ =
5’ 3 AGoigl
Disulfiram—| PLpro Formation of the replication Nl A\
. ( complex including o go ii i
RNA-dependent Translation ON Trafficki
RNA polymerase (RdRp) /' rarncking
Proteolysis " M Lo
I Nucleocapsid

| I Spike /\A

15 N Envelope
-
® e

I Membrane
I Accessory

~ Cells (APC) C
oy
@® Releaseof

® cytokines
®e

IL-6R }— Sarilumab
— Tocilizumab

Hy::er-inﬂammation

There are currently no effective drugs
targeting SARS-CoV-2, the causative
agent of COVID-19.

The first strategy for the treatment of
COVID-192 is the repurposing of existing
drugs that have already been shown to be
safe in humans.

Therapeutic targets against SARS-CoV-2
exist at various stages of the infection
including, 1) viral attachment (ACE2),
membrane fusion (TMPRSS2), and viral
entry (endocytosis); 2) viral proteolysis
(3CLpro and PLpro); 3) viral replication by
the replication complex (including RdRp)
and; 4) the host cytokine response (IL-6R).

Globally, there are many clinical trials
underway to evaluate the efficacy of a
number of repurposed drugs, used
individually or in combination, against
SARS-CoV-2, as well as the ability of
immunosuppressive drugs to improve
clinical symptoms in severe COVID-19

patients. { = .
& InvivoGen

Yy ,
Y ;

/




Traditional de novo drug ¢ WS "
i = W nn
discovery process (12-15 M % :;'p\\ca\‘on Filb -
years) ol L Application
) \ - - \ \\
X, a3 Medicine
\ W } \ in Market
\
\ RationalDrug "\

Natural
products

Combinatorial

\ .
\Des 'g n Lead Optimization
ADMET Profiling

Preclinical Trials
\Chemistry ‘ (13 years) (2-5 years)
< \ DOCkIn Hit-to-Lead Identification
2% 1. Chemical library generation
2. Lib i HTS/HTS,
(1.2|y$rry;)screenmg (v ) Drug Development

and Registration
(1-6 years)

Target identification for disease
o . ke o
Genome S i o Medicine
Bioinf ti i
e o in Market
.’ - //////-\
', e
o “Compound acquisition from Intellectual .
Q P ty (li i IP application) (0-
. > 2r;,:s:aerrs)y icensing or new IP application grug Rep:r1poos|ng
E > rocess (o- ear
Disease/lnfection ( yeaan

Targe search ’ Compound identification:

VHTS (structure/pharmacophoric)
Phenotypic screening

Structure and phenotypic screening
Drug-Disease pathway analysis
(1-2 years)

/| FDA APPROVED

FDA Approved Traditional de novo drug
rugs .
e discovery process versus drug

repurposing process




a new tool for drug discovery

Connectivity Map: using gene-expression signatures to connect smgl¢aglecules,
genes, and disease

d b Reference database (profiles) C Connections
I 0 o g
_ ’_‘\\_J - r_-‘\y i ’_‘\U A hy
~ j Up ° | I | . | C{
~ : ) . . ~ A
. I I © I I
. _—— = =
> . I @ I .— | W
| ® Query mmmmm = mmm— m— m—Output
o [ ]
[ ]
[ ®
T T e T R TR
Strong Null  Weak Strong

negative positive positive Lamb, J. et al. science 313, 1929-1935 (2006).
Lamb, J. The. Nature reviews cancer 7, 54 (2007).
Subramanian, A. et al. Cell 171, 1437-1452. €17 (2017).




Drug-Disease

-

Pathway
I analysis
|
b ! Genome sequence
Drug analysis
Phenotype-Based Structure and Phenotype-

Drug Repurposing

Poly-Pharmacology

Based Drug Repurposing

Analysis S0 :(;.:(1
/ otet + ¥t e
Drug repurposed for j0lo ele] lole
2008 New Indication and el tellel
et e reaiment ole’e” ‘o’
High throughput S High throughput
screening " screening
% y/
t 1861 FDA approved drugs "
/ Experimental Knowledge-Based
Identified Drug Virtual High
leads ﬁ Repositioning Database throughput screening
(EK-DRD) '
http://www.idruglab.com/drd/index.php.

$

Drug repurposed for
new indication and
treatment

Strategies for
drug
DUrpOSIng



[s=518] MNCBISEE FEAH EARE SR (EBIFTP)

= NeIl FTP site

Fubhed Entrez BLAST CIkAIA Books TaxBrowser Structure

Search INucIeutide j forl GDl
Major resources available by ftp b NCEI Toolbox
(ftp.ncbi.nih.gov):
MCBI software toals for building bioinfarmatics resources.
b BLAST Basic Local Alignrment Search Tool D Refseq
For stand-alone sequence comparison software. Download curated RefSeq full release or daily updates.
P CraD b Seguin

o ] ] ] Stand-alone GenBank sequence submission software.
Stand-alone software for wiewing structures in three dimensions.

introduction i ¥ SiyeeH
[ T ] .
.I - l Ib Data Repositor
[ Download the SKY and CGH database.
Download collections of contributed malecular biology data. P dbhSHP
I GenBank Download the SNF database.
Ik Taxonomy

Download the full release database or daily updates.

] ] ] Download data files from the Taxonomy database.
Mote: there are mirror sites for GenBank files at the San Diego SuperComputel

Center (genbank.sdsc. edu/pub) and at Indiana University (bio- P LUniGene
mirrar. net/biomirrar/genbank).

Download data files from the UniGene datasets.

b Genome AssemblyfAnnotation Projects

I UnisTs

Dawnload complete genomes/chromasames, contigs and reference sequence Download data files from the UniSTS resource.
mRMNAS and proteins.



3% Help for Programmers

7
NCBI ToolboxX: In-house source code useful for incqQ %’tﬁ?g

NCBI-like functionality into their progr
Three main parts: Data Model, Data Er

and Programmin aries
« Examples: BLAST, Cn3D, Sequin, @fs&mat conversion scripts

“
E-Utilities: Guidelines for % L calls” used to access data.
S

Designed for"%':n saripts.

t, ESummary, EFetch and ELink

e Examples: ES

Zr

Caution: Overuse may result in blocked IPs!




Software

rentrez
biodbNcbi

ExpressionAtlas

gwascat
prideR
BiomaRt
biofiles
GEOquery
SRAdb
ensembldb
proActiv
TSRchitect
CAGEr

UniprotR

AssessORF
LedPred
ORFhunteR
ORFik

Description
An R package for the NCBI eUtils API
a library for connecting to NCBI Databases
Download datasets from EMBL-EBI Expression Atlas
representing and modeling data in the EMBL-EBI GWAS catalog
obtain data from the EMBL-EBI PRIDE Archive and PRIDE Cluster)
quick, easy and powerful way to access BioMart right from your R software terminal

An Interface for GenBank/GenPept Flat Files

A compilation of metadata from NCBI SRA and tools

Utilities to create and use Ensembl-based annotation databases
Estimate Promoter Activity from RNA-Seq data

Promoter identification from large-scale TSS profiling data

Analysis of CAGE (Cap Analysis of Gene Expression) sequencing data for precise mapping of
transcription start sites and promoterome mining

Retrieving and visualizing protein sequence and functional information from Universal Protein
Resource

Assess Gene Predictions Using Proteomics and Evolutionary Conservation
Learning from DNA to Predict Enhancers
Predict open reading frames in nucleotide sequences

analysis of transcript and translation features through manipulation of sequence data and NGS
data like Ribo-Seq, RNA-Seq, TCP-Seq and CAGE
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EMBL-EBI

The home for big data in biology.=4

2

More about EBI Search »

All ¥ | Find a gene, protein or chemical Q

Example searches: blast keratin bfl1

We are EMBL-EBI

The European Bioinformatics Institute (EMBL-EBI) is
part of EMBL, Europe’s flagship laboratory for the life
sciences. More about EMBL-EBI and our impact. ¥

Access a wealth of world-leading training in
bioinformatics and scientific service provision,
regardless of your career stage or sector ¥

Latest news

Research highlights, service updates and more

18 Sep 2018
LifeLab - free events highlight
discovery on your doorstep

# EMBL-EBI %, Services &2 Research & Training © About us EMBL-EB i

18% webpage

Usage s/ wNb !'n]erfaceM /h 2wh61

More about EMBL-EBI’s impact in our annual report »

“Find a tool for your data
analysis.

Share your scientific data with the world.

£ Deposit data
%, Find a tool »

®, Data resources _
Explore our open data resources to enrich your Find out about our research groups, postdoctaral
research. Browse data, perform analyses or share your schemes and PhD Programme $

own results. ¥

& ELIXIR

We support, as an ELIXIR node, the coordination of
biological data provision throughout Europe ¥

@2 Industry

Explore our knowledge-exchange Industry Programme
and take part in translational partnerships and

projects ¥

Our events

Thurs 27th Sep | Seminar

Deep Learning Double Bill - Dr Antony Rix & Dr Tom Whitehead

In this double bill, they will talk about the potential use of Al in a range of life science applications and when using
sparse data.

Tues 2nd Oct - Fri 5th | Course

Introduction to Next Generation Sequencing

This course will provide an introduction to the technology, data analysis, tools and resources for next generation
sequencing (NGS) data.

Wed 3rd Oct | Course

Ensembl Browser Workshop, Rabat, 3 October 2018

The Ensembl project at www.ensembl.org provides a comprehensive and integrated source of annotation of mainly
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o BRIMAEYIMS B 2B R BT (Furopean Bioinformatics | nstitute)
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«  EBIERWT FOREMB LA B HI S BRI 4E R

o RERMTTHEYFEM(EMBnet) = Meal W R
 http://www.ebi.ac.uk/ (FK)

 http://wvww?2.ebi.acukl (. E)

«  http://www3ebi.ac.uk/ (%)



http://www.ebi.ac.uk/
http://www2.ebi.ac.uk/
http://www3.ebi.ac.uk/

European Molecular H eldel berg

Biology Laboratory

EMBL

OTHER LOCATIONS

Resea Services Training Jobs About Us Donate  Staff services  Intranet

RESEARCH UNITS INTERDISCIPLINARY RESEARCH

> Cell Biology and Biophysics > Bioinformatics at EMBL
> Developmental Biology > Chemistry at EMBL
Directors' Research > Physics and Engineering at EMBL
Genome Biology > Mathematics and Statistics at EMBL
Structural and Computational Biology > EMBL Centres
Research at other EMBL Sites
FACULTY
SEMINARS PARTNERSHIPS

EMBL AND THE TARA OCEAN LIFE SCIENCE ALLIANCE
FOUNDATION

TECHNOLOGY TRANSFER

VENTURE CAPITAL

EMBL International PhD
Programme:
Winter recruitment 2020

TRAINING READ MORE >

<
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Locations

W B

EMBILL Heidelberg EMBL Barcelona
Germany > Spain

MAIN LABORATORY / GENERAL INFORMATION TISSUE BIOLOGY AND DISEASE MODELLING

it o

[y 2R
EMBL Hamburg EMBL-EBI Hinxton
Germany United Kingdom

STRUCTURAL BIOLOGY EUROPEAN BIOINFORMATICS INSTITUTE

1% BV AT IR
EMBL Grenoble
France

STRUCTURAL BIOLOGY

ELE A
EMBL Rome
ltaly

EPIGENETICS AND NEUROBIOLOGY




. . univ. edinburgn A
Twinning Univ. Kiel ’

projects
OLISSIPO %
SymbNET ar -

1 Eo-RPNA
INITEG-RNA

EMBL Heidelberg

{ &) £=;
\ \/_,‘ o

® EMBL sites »
" EMBL member states Univ. Lausanne
7~ Prospect member states'  LAIS%N8Ye)

ETH Zurich

INESC-ID Lisbon

IGC & ITQB NOVA Lisbon

E EU funding Archives | EMBL



https://www.google.com.hk/url?sa=i&url=https://www.embl.org/news/tag/eu-funding/&psig=AOvVaw1v4EP7OmO5svb17hXMLEcm&ust=1600088242736000&source=images&cd=vfe&ved=2ahUKEwiM4-erl-brAhUEtJ4KHc1xCGEQjhx6BAgAEBI
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Summary of functional genomics resources
at EMBL-EBI

RNASeq-er API

&

3 @ a submission [ 7}

Microarray/ Share RNA-
sequencing data seq data
proceSS|ng
pipeline

|mport

submrssuon ﬁ
researcher

F

curatlon
anaIyS|s

Microarray or AnnOta re Ar rayExpr €SS Ex
sequencing tool pression
data curator Atlas
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Ensembl

Genome browser, APl and database, b
providing access to reference genome annotation

UniProt

A comprehensive resource for protein
sequence and functional annotation.

The European resource for the collection, w

organisation and dissemination of 3D structural data (from PDB
and EMDE) on biclogical macromolecules and their complexes.

Europe PMC

A database to search the worldwide life
sciences literature

@

\

4

b8

Expression Atlas

An added-value database that shows which Q

genes/proteins are expressed under which conditions, and how
expression differs between conditions.

An open data resource of binding, functional L

and ADMET bioactivity data.

See all data resources »

https://www.ebi.ac.uk/services/all
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31% UCSC Genome Browser

Genome Browser

UCSC Genome Browser g HHUniversity of California Santa’€ruz (UCSC)) fI/37
MYEP ), Zuh mAE A NE DK REZ OV E AR R, Hig
fit %ﬁJEI’JI_Jﬁ/\*ﬁIAO (P] DAEATA R, PO A A T s A N 2R )

SHSHNTA TR 277057 Genome Browser Gateway

'ﬁ Genomes Genome Browser Tools Mirrors Downloads My Data Help About Us
Browse/Select Species Find Position
POPULAR SPECIES Human Assembly

Mouse Frultfly o Position/Search Term I m’
|Enter species or common name ‘Enter position, gene symbol or search terms ‘

Current position: chr9:133,252,000-133,280,861 (A
REPRESENTED SPECIES

TR B readsXT T R4k, A LLAHUCSc Genome BrowserEZIGV.



3 Organization of Genomic Data

sequence _

chromosome band
sts sites
gap locations
known genes
predicted genes
microarray/expression data
evolutionary conservation
SNPs
repeated regions

Annotation Tracks

more...

Copyright OpenHelix. No use or reproduction without express written
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S%A Sample of the UCSC Genome Browser

UCSC Genome Browser on Human Mar. 2006 Assembly

move [ <<< |[ << |[ < ][> ][> [ >>> | zoomin[ 1.5

Home Genomes Genome Browser Blat Tables Gene Sorter PCR FAQ Help

Human Gene TP53 Description and Page Index

chr17:7,512,445-7.531,642

position/search

chri? (p13.1> | B E3Fieil 211, 2B}

: tumor protein p33

%l(emate Gene Symbols: AB082923, AF307851, BC003596, DQ191317, DQ286964, K03199, P33
Representative Refseq: NM 000546  Protein: P04637 (aka P53_HUMAN)

RefSeq Summary: Tumor protein p33, 2 nuclear protein, plays an essential role in the regulation of cell cycle, specifically in the transition from GO to G1. It is found in very
fow levels in normal cells, however, in 2 varisty of transformed cell lines, it is exprassed in high amounts, and believed to contribute to and malignancy. p33 isa
DNA-binding protein g DNA-binding, oligomerization and iption activation domains. It is postulated to bind as a tetramer to 2 p33-binding site and activate
expression of downstream genes that inhibit growth and/or invasion, and thus function as 2 tumor suppressor. Mutants of pS33 that frequently occur in a number of different

ucleotide

snPs 123> |[RRIIT e IIII IlIlI IIIII [LILL 1T
Repeating
.

il
i

rRepeatMasker i |

‘human cancers fail to bj
mutations in umanma) - Vertebrate Multiz Alignment & PhastCons Conservation (28 Species)
chri7: 7515604] 7520008] || Tt
UCSC Gene Predictions Based oNn R4| rucomeit o -
¢ Capitalize | coding v | exons based on | RefSeq Genes v | show | al v |bases
Page Index Quf
oy Place cursor over species for alignment detail. Click on 'B' to I to
Comp s not displayed:
Quick Links to Tool Cat Shrew Cow Elephant GuineaPig Medaka Tetraodon o
uich o 100ls|
Alignment block 1 of 168 in window, 7512445 - 7512484, 40 bps
Genome Browser|CGe} 5 p Human cac-ccctcagacac---acaggtggcag-caaagttttattgta
EntrezGene |Pu] B D Rhesus  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
CGAP R EBD Mouse aac-ctctc-aaaaccatataagtgataa-caaaattttattgta
'l ED Dog ----coccgcggacac---acacatggtag-taaagttttattgta
RefSeq Genes — L] Alenbiran Mbe BED Horse cat-cctgcagacac---acaggtggtag-aaaaattttattgta
o ) Armadillo cgc-tcctgagacac---acaggtggtag-casagttttattgt-
[SiafslCici=t=To0 SRR R b ot ot & 2 ED opossul = = .
Human mRNAS fr| BD  Placypu| Simple Nucleotide Polymorphisms (dbSNP build 128)
Human mRNAS m—) i ’ . i i
uman = =) Yy 1gnmen 0f i 3
Spliced ESTS DUEEE—i— 5D dbSINP build 128 rs1042522
Vertebrate Multiz Alignment & Phasy 22 N A
== R3¢
" ; o Position: chr17:7520197-7520197
ammal:cons =% ame| Band: 17p13.1
al ED Opf  Genomic Size: 1
Rhesu - - —— ks m";j View DNA for this feature
Mouse m = =l ] 5 =2
Dag Inserts bet Summary: C>C/G (chimp allele displayed first, then '>', then human alleles
Horse |—SEINHIE —EEELHERH_ImE-m— O s (sl da .
e e BD B Observed: C/G
Polggzzﬂg —n- ALRes Re‘ference. allele: C
ED Opo 2
Lizard Chimp allele: ~ C Chimp strand: - Chimp position: chrl17:7857509-7357509
Chicken Macaque allele: C Macaque strand: - Macaque position: chrl6:7407095-7407095
“_tropicalis i g o R
Stickleback | ==

Fo ~ Class: single
1nu | || | idation: by-frequency,by-2hit- 2allele, by-hapmap
Elements by Repeat Function: cds-reference,missense
I IEEEE Molecule Type: genotnic

Average Heterozygosity: 0.492 +/- 0.065
Weight: 1
HapMap SNP

7



%Options for Changing Images: Upper Section

Home Genomas R na Sarter PCR DNA Ensembl NCBI PI ssion Help
> Browser on viar. 2006 Assel

move | <<< || << ][ >][ >» [ >>> ]zoomin@][i] oom out| 15x || 3x || 10x |
1|] jump |[fclear | size 19,144 bp.

> BN

position/search ’Chﬂ 7:7.512.445-7,531 688

chri? (pi13.1) | =

75256008[

S156806] |
niFrot, GenBank, CCDE and Compard

UCSC Gen

= chri7:

* Nextit nge your view or location with controls at the top
- U ase’/’ to get right down to the nucleotides

e Con re: to change font, window size, more...
— m, next exon navigation assistance can be turned on
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IGV is a high-performance visualization tool for interactive exploration of large,

Integrated genomic datasets. It supports a wide variety of data types, including array-
based and next-generation sequence data, and genomic annotations.

T Integrative
g\/ Genomics

Viewer

Integrative
& Downloads Genomlcs
Viewer

Hosted Genomes

FAQ LU B
@ IGV User Guide rabwerietha T A TS CRET VS TS FT IS ST T I E
@ File Formats
@« Release Notes
@ IGV for iPad

Credits

@ Contact

§earch website

Overview Downloads

Download the IGV desktop application and

The Integrative Genomics Viewer (IGV) is a

I;§§EF| s high-performance visualization tool for g igvtools.
e S me interactive exploration of farge, integrated Bl

BRO AD —— genomic datasets. It supporis a wide variety of
% INSTITUTE data types, including array-based and nexi-generation

seguence data, and genomic annotations. Funding

© 2013-2016 Broad Institute

Citing IGV Development of IGV is made possible by funding from the
National Cancer Institute, the National Institute of General
To cite your use of IGV in your publication: Medical Sciences of the National Institutes of Health, and

the Starr Cancer Consortium.

James T. Robinson, Helga Thorvaldsdottir, Wendy Winckler,

Mitchell Guitman, Eric S. Lander, Gad Getz, Jill P- IGV participates in the GenomeSpace initiative, which is
Mesirov. Integrative Genomics Viewer. Nature funded by the National Human Genome Research Institute.

Biotechnology 29, 24-26 (2011)




s T AL XL

CHONG QING NORMAL UNIVERSIYT

iversity



