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Bioinformatics

71t was born in the late '70s in conjunction with the
development of nucleic acid sequencing
techniques.

l T
Sequencing refers to any method iz ..-f
or technology that is used to v -“ LHH

determine the exact order of the 3
four bases (ACGT) In a strand of ) \®
DNA. '

I Since the invention of sequencing technology, the
amount of biological data has increased exponentially.
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Growth of data in EMBL database
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HMucleic Acids Res. 2016 Jan 4; 44{Database issue): D20-D26. PMCID: PMC4702932

Published anline 2015 Dec 15. doi: 10.1083/nar/gkv1352

The European Biocinformatics Institute in 2016: Data growth and integration



0 All this data cannot be stored on paper!
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Bioinformatics

0 Advances in sequencing technologies
led to the ever-increasing availability of
genomic data

0 This surge in data led computers to
become indispensable for the data
management, data storage and data
organization

0 Moreover, the advent of the
iInternet allowed for an
immediate way to
exchange data




Bioinformatics

I Bioinformatics became essential to handle the
large quantities of biological data:

0 data management DPBC2016 - PP
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0 The evolution of bioinformatics had a huge
advancement with the human genome project,
started in 1990 (first release in 2001) by the
effort of an international public consortium
1 AIM: to map and sequence all the human genome in

order to identify genes and understand the
associations between genes and genetic diseases
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Bioinformatics

Computation

Application

[ Algorithm Development ]

[ Software Development ]

[ Database Construction ]

Sequence Function Structure
Analysis Analysis Analysis
Sequence Database Gene Expression Nucleic Acid
Searching Profiling Structure Prediction
Sequence Alignment Meta:::jjce:?l':tghway Profein Seruckirg
Genome Comparision Prediction
Protein Interation E
Gene & Promoter Prediction Protein Scruciure
Prediction Classification
— Protein Subcellular
Motif Discovery Localization Protein Scructure
Phylogeny Prediction Comparision




Database

0 In Computer Science, the term database refers to a

collection of data, which are:

I Elementary and homogeneous (regarding the
same subject, or more topics related to each other)

I Ordered (structured) and usable to allow their use

by software applications

0 In addition to the primary data (e.g. sequence), a
database also includes additional Information

(annotation) (e.q. organism, cell type,
conservation...).




What is a biological DB

I Biological databases are
indispensable tools for an efficient and rational
storage, accession, and dissemination of the
huge amount of biological data

0 Biological databases collect information and

data coming from:

0 Literature
I Experimental analysis (in vitro and in vivo)

0 Bioinformatics analysis (in silico)




Biological data
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Databases classification

I Biological databases can be divided into primary,
secondary or specialized:

I Primary databases are populated with experimentally-
derived data ("raw” data such as nucleotide
sequence, protein sequence or macromolecular
structure) produced by experimental laboratories.
Experimental results are submitted directly into the

database by researchers.




Databases classification

I Biological databases can be divided into primary,
secondary or specialized:

I Secondary databases comprise data derived from the
results of analyzing information found in primary
databases. They are often referred to as curated
databases but this is a bit of a misnomer because
primary databases are also curated to ensure that the
data in them is consistent and accurate. They are
highly curated, often using a complex combination
of computational algorithms and manual analysis and
Interpretation to derive new knowledge. They also
draw upon information from numerous sources (other
DBs, controlled vocabularies, literature)




Databases classification

0 Biological databases can be divided into primary,

secondary or specialized:

[

1 Specialized databases collect only the information
relating to a specific field, collected according to specific
sorting criteria (particular organism, domains and
protein motifs, protein structures, genes, transcriptome,
expression profiles, metabolic pathways, etc.)




Essential aspects of primary and secondary
DB

Curated database;

Synonyms | Archival database
knowledgebase

Results of analysis, literature
research and interpretation, often
of data in primary databases

Source of | Direct submission of experimentally-
data derived data from researchers

* ENA, GenBank and DDBJ (nucleotide motifs and domains)

sequence) * UniProt

e ArrayExpress Knowledgebase (sequence

Archive and GEO (functional and functional information on
Examples genomics data) proteins)

» Protein Data Bank (PDB; coordinates | ¢ Ensembl (variation, function,
of three-dimensional macromolecular regulation and more layered
structures) onto whole genome

sequences)




Primary Databases

Biological DB of amino acid sequences and protein
structures:

0 Atlas of Protein Sequence and Structure
(65 amino acid sequences - the first effort to
systematically collect the sequence information
derived from the parallel development of the
experimental sequencing techniques - 1968)
later merged with PIR (Protein Information
Resource)

0 Protein Information Resource (PIR, NBRF -
National Biomedical Research Foundation -
1984)

1 SWISS-PROT (nowadays, UniProt joint project
with TTEMBL and PIR- 1985)

» 0 Protein Data Bank (BNL - Brookhaven National



Primary Databases

0 Biological DB of nucleic acid sequences (DNA, RNA):

i EMBL datalibrary (EMBL - European Molecular Biology
Laboratory - Heidelberg 1982). Nowadays, it is curated
and maintained by the EBI (European Bioinformatics
Institute)

I GenBank (realized and realised by NCBI - National Center
for Biotechnology Information - Los Alamos National
Laboratory 1983)

I DDBJ (DNA Database of Japan - 1984)

0 There is an international agreement - International
Nucleotide Sequence Database Collaboration (INSDC) -
among the three data banks such that data entry added in
one, involves the automatic insertion in the other ones

0 In 2005 the INSDC collected over 100 Giga bases (109)
extracted from more than 200,000 organisms




I Biological Databases structure




Entry

0 Each biological database is characterized by a
biological central element (in the case of DNA
and RNA databases, the central element is the
nucleotide sequence, for the protein data banks
the central element is the protein sequence, etc.).

I The central biological element is characterized by
a set of information defined as attributes or
rather the annotation data of the sequence (hame
of the species, functions, the bibliographic
references, etc ...)

0 The biological central element together with its
annotations are the "entry" of the database




Cross-referencing

I Several centers have been encouraged to
iIntegrate and share their data through the use of

cross-references

0 the exponential growth in the number of database

I the consequent possibility of having a comprehensive
data visualization

I the need to decrease redundancy and available
information overload

I the need to have immediately access to distribute
iInformation among different databases

I Cross-referencing searches for a connection
among data through the "relationship" existing
between the data recorded in a specific database

with data in other databases




Cross-referencing

0 On internet this mechanism is implemented with
the hyperlink

I Essential prerequisite such that data in a database
can be effectively shared through the cross
references is the use of unique and stable
identifiers (USI) or accession numbers

0 In order to be consistent, it is necessary that this
identifier remains constant over time

0 The use of a protein name, often subject to
revision or changes, as a stable identifier of a
sequence is not a good choice.




NCBI




—=NCBI

Mational Center for

NCBI # http:/ /www.ncbi.nlm.r e mense

7 NCBI - National Center for Biotechnology Information.
It manages a large number of databases (DB) including:

o Gene
integrated collection of genes from a wide range of species. A record may
include nomenclature, Reference Sequences (RefSeqs), maps, pathways,
variations, phenotypes, and links to genome-, phenotype-, and locus-specific
resources worldwide, and the related scientific literature.

I Nucleotide:
Integrated collection of nucleotide sequences (both protein coding or non-
coding) from all the characterized species from several sources.

1 Protein:
It has the same structure of Nucleotide DB but is related to the amino acid
sequences.

I Pubmed:
collection of scientific publications of biological and biomedical topics. For each
article, the abstract is available. PubMed Central contains articles freely
downloadable.

I Taxonomy:
A curated classification and nomenclature for all of the organisms in the public

comianca-dAaE

sequence databases . .
Bioinformatics
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& NCBI Resources ¥ How To @)

=NCBI

MNational Center for
Biotechnology Information

NCEI Home

‘ All Databases v J

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.

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

Submit

Deposit data or manuscripts

into NCBI databases

Homology

Literature

............... Develop

............... Use NCBI APIs and code

libraries to build applications

Download

Transfer NCBI data to your
computer

Analyze

Identify an NCBI tool for your
data analysis task

Learn

Find help documents, attend a
class or watch a tutorial

Research

Explore NCBI research and
collaborative projects

Sign in to NCBI

Popular Resources
PubMed
Bookshelf
PubMed Central
FubMed Health
BLAST
Nuclectide
Genome

SNP

Gene

Protein
PubChem

NCBI Announcements

July 6th NCBI Minute: Quickly Find
Coding Sequences Using ORFfinder

27 Jun 2016
In one week, we'll show you how to use
the redesianed Open Readina Frame

Human genome Annotation Release 108
incorporates new RefSeq sequences,
predicts new variants

24 Jun 2016

The Eukarvotic Genome Annotation

GenBank release 214.0 is now available
via FTP

23 Jun 2016
GenBank release 214.0 (06/14/2016) has
194 .463.572 traditional records

More...

Bioinformatics
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BioProject
ICBI Home BioSample to NCBI Popular Resources
lesource List (A-Z) gg)f;sstems enter for Biotechnology Information advances science and health by providing access to PubMed
Il Resources clinVar genomic information. Bookshelf
n Clone CBI | Mission | Organization | NCBI News | Blog PubMed Central
) " | Conserved Domains
iata & Software AbGaP PubMed Health
INA & RNA dbVar /mit Download Learn BLAST
B iy . _ Nuckeotide
lomains & Structures or manuscripts Transfer NCBI data to your Find help documents, attend a
e S . Genome
ienes & Expression Seaome tabases computer class or watch a tutorial e
ienetics & Medicine GEO DataSets
: | GSS Protein
I ETR . PubChem
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raining & Tutorials libraries to build applications data analysis task collaborative projects 27 Jun 20
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aration the redesianed Open Readina Frame
Human genome Annotation Release 10¢
incorporates new RefSeq seguences,
predicts new variants

24 Jun 21

The Eukarvotic Genome Annotation

GenBank release 214.0 is now available
via FTP

23 Jun 201
GenBank release 214.0 (06/14/2016) ha
194 463 572 traditional records
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Mational Center for

NCBI + www.ncbi.nlm.nih.gov g e

& NCBI Resources %) How To ¥) Sign in to NCBI
S
Gene ET— D Cenen
ATvarrees Help

Gene

Gene integrates information from a wide range of species. A record may include nomenclature, Reference

Sequences (RefSeqs), maps, pathways, variations, phenotypes, and links to genome-, phenotype-, and locus-
specific resources worldwide.

Using Gene Gene Tools Other Resources
Gene Quick Start Submit GeneRIFs HomoloGene

EAQ Submit Correction omin

Download/FTE Statistics RefSeq

RefSeq Mailing List BLAST RefSeqGene

Gene News £ Genome Workbench UniGene

Eactsheet Splign Protein Clusters

2 Bioinformatics
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Sign in fo NCBI

Gene

Gene sources
Genomic

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

Sequence
content

CCDs
Ensembl
RefSeq
RefSeqGene

Status clear
+ Current

Chromosome
locations
maore. ..

Clear all

Show additional filters

Gene v |T 3|

Create alert Advanced

Tabular» 20 per page~ Sort by Relevance

Send to: -

Search Gene for TP53 as a symbol.

Did you mean TP53 as a gene symbol?

Search results
Items: 1 to 20 of 3223

o See also 47 discontinued or replaced items.

Page [1 |of162 Mext> Last>>

_—
Name/Gene Iw
( tumor protein p53

[Homo sapiens
(human)]

L Tp53 tumor protein p53

1D: 24842 [Rattus norvegicus
(Norway rat)]

) tp53 tumor protein p53

1D: 30590 [Danio rerio (zebrafish)]

) TP53 tumor protein p53

1D: 403869 [Canis lupus familiaris
(dog)]

L TP53 tumor protein p53 [Sus

1D: 397276 scrofa (pig)]

] TP53 tumor protein p53 [Bos

1D: 281542 tfaurus (cattle)]

Location

Chromosome 17,
NC_000017.11
(7668402..7687550,
complement)

Chromosome 10,
NGC_005109.4
(5618T7013..56198449)

Chromosome 5,
NC_007116.6
(23582427..23594003)

Chromosome 5,
NC_0D06587.3
(32561406..32565149,
complement)

Chromosome 12,
NC_010454.3
(55220545..55234668)

Chromosome 19,
AC_000176.1
(27985492_2T7997883,
complement)

Aliases MIM
BCC7.LFS1,P53, 191170
TRP53

Trp53. p53

brp53. drp53,
etlD22686.5,
40d06, p53,
wuTh40d06,
zgc: 111919

P53

P53

Help

Hide sidebar >>

Filters: Manaage Filters

Results by taxon

Top Organisms [Tree]
Homo sapiens (1776)
Mus musculus (48)
Rattus norvegicus (37)
Jaculus jaculus (22)
Cricetulus griseus (19)
All other taxa (1921)

More...

Find related data =
Database: | Select v

Search details

TPS53[All Fields] AND alive[prop]

A

|: Search :I

See more. ..
Recent activity =
Turn Off Clear

Q, TP53 AND (alive[prop]) (3223)
Gene
See more. ..
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Advanced
Full Report - Sendio: -
TP53 tumor protein p53 [ Homo sapiens (human) ]
Gene ID: 7157, updated on 18-Jun-2018
= Summary &|(?
Official Symbol TP52 ouice

Official Full Name
Primary source
See related

Gene type
RefSeq status
‘Organism
Lineage

Also known as

tumer proein p53
HEG B

Ensembl.ENSGD0000141510 HPRD:D1858; MIM:191170; Vega: OTTHUMGD0000 162125
protein coding

REVIEWED

Homo sapiens

Eukaryots; Metszoa; Chordats; Cranista; Vensbrata; Evisleosiomi; Mammalia; Eutheria; Euarch
P53; BCCT, LFS1; TRP53

Frimates; + ini; Catarrhini; Homo

Orthologs

= Genomic context

This g des 3 fumor protEin transeript activation, DMA binding, and domains. Th ded protein responds sresses o regulae
expression of target genes, thereby inducing cell cycle armest, apopiosis, senescence, DNA repair, or changes in metabolism. Mutations in this gene are associated with 3 variety of human cancers,

including such as Li-Fraumeni synd lernative splicing of this gene and the resultin mulfiple franscript and isoforms. Additional iscforms
have also been shown to result from the use of ahernate ranslation initiation codons (PMIDs: 12032548, 20837277). [provided by RefSeq, Feb 2013]
mouse 3l

®| *

Location:  17p13.1 See TP53 in Genome Dats Viewer Epigenomics Map Viewer
Exoncount: 12

Annciation release Status Assembly Chr Location

108 current ‘GRCh38 pT (GCF_0DD001405.23) 7 NC_DD0017.11 (7858402, TEETE50, complement)

105 previous assembly GRCh37 p13 (GCF_000DD1405 25 7 NC_000017.10 (T571720. 7500868, complement)

Chromosome 17 - NC_000017.11
ST S
s TR iz rHE teLa
Atz -
aTRizz e

= i il and &|(?

Go o reference sequence details

Gotonucleotide: Graphics FASTA GenBank

A Tocks -

Canas, ¥CEI Heme saplens Annstation Ralease 108, Z016-06-07 WO ]
TRES
M DOLRELE 2 B B _BALSEEAd
ML 6L I e
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i =

s = = = = | = ¥ E T
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I —_— L )
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& 1 »> KF_BBLIISEETL
1 B \
I BRILEELT 1 _— > FF_BBLISEESL
HR_PRETEES5 1 1 ——i > WF_BELEEIEEEL
AL I —_— i

Table of contents _
Genome Browsers _
Related information tr
Order cDNA clone

30 siructures

BioAssay

Biossay by Tanget (Lisf)
Bio#ssay by Target {Summary}
BioAssay, by Gene arget
BioAssays, RNAI Target, Active
BioAssays, RMAI Target, Tesizd
BioProjects

BioSysiems

Books

CCDs

Clin\'ar

Conserved Domains

dbVar

EST

Full textin PMC

Full t=xtin PMC_nuclectide
GAP

Gene neighbors

Genes with a similar H3K4me3 profile
Genome

GEOQ Profiles

GTR

HomoloGens

Map Viewer

MedGen

Nucleofide

OMIM

Probe

Proiein

PubChem Compound
PubChem Substance

PubMed

PubMed {GeneRIF)

PubMed [OMIM}
PubMed{nudlzotidaPMC)
RefSeq Proins

RefSeqg RNAs

RefSeqbGene

SNP

SNP- Gens\fisw
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TP53 tumor protein p53 [ Homo sapiens (human) ]
Gene ID: T157, updated on 18-Jun-2018
= Summary &]( T
Official Symbol TF53 o

Official Full Name
Primary source

tumor protein p§3
HGI

o
EnsemblENSGO0000 141510 HPRD:01859; MIM:181170; Vega:OTTHUMGO0000 1562125

See related
Gene type protein coding
RefSeqstatus REVIEWED
Organism Homo sapisns
Lineage Eukaryots; Metszos; Chordats; Craniats; Viersbrats; Evisleosiomi; Mammalia; Evtheria, E Primates; - ini; Catarrhini; Hominidae; Homo
Alsoknownas P52, BCCTLFE1, TRPER
y Thisg de5 3 fUmor supp protein activation, DMA binding, and domains. Th ded protein responds to diverse cellular stresses to regulsts

expression of arget genes, thereby inducing cell cycle armest, apopiosis, senescence, DNA repair, or changes in metabolism. Mutations in this gene are associated with a variety of human cancers,

including hereditary cancers such a5 Li-Fraumeni syndrome. Altlernative splicing of this gene and the use of aliernate promoters resultin mukiple franseript and isoforms. it isoforms
have also been shown 1o result from the use of ahernate franslation initiation codons (PMIDs: 12032548, 20837277 [provided by RefSeg, Feb 2013]
Orthologs mouss 3l
= | Genomic context ] I
Location:  1Tpi3.1 See TPE3 in Genome Dats Viewer Epigenomics Map Viewer
Exoncount: 12
Annotation release Status Azsembly Chr Location
108 current GRCh38 pT (GCF_000001405.33) 17 NC_000017.11 (7658402 TEET550, complement)
105 previous assembly ‘GRCh37 p13 (GCF 000001405 25) 17 NC_000017.10 (757 1720. 7500858, complement)

Chromosome 17 - NC_000017.11

ATy [ e

sHes TP e EPHE 2 [T
sarz s

Gene structure:
each row represents a splicing variant
(variants differ in exons number and

Go o reference sequen

]

P Toos. T
7,678 K

~ length)

Canasg NCEI Homs saplens Annetatisn Ralease 108, Z016-06-07 [orw 1 x

TREE

FYYryy¥yTYYYriyyry

i 1 HF_BALLISESL
& 1 KF_BBLIISEETL
& " N
1 BEILEELT 1 1 e HE_BBLISEES
e ¥ —— WP _BBLzEIEEEL
e EH— A ol —

Gotonucleotide: Graphics FASTA GenBank

Help

Table of contents

Genome Browsers

Related information

Order eDNA clone

30 structures

Biofssay

BioAssay by Target {Listh
Biossay by Target {Summary)
BioAssay, by Genz target
Biofssays, RMAI Tanget, Active
Biofssays, RMAI Target, Tesizd
BioProjects

BioSystems

Books

CcDs

Clin\/ar

Conserved Domains
dbVar

EST

Full fextin PMC

Full textin PMC_nuclectide
GAP

Gene neighbors
Genes with a similar H2K4me3 profile
Genome

GEO Profiles

GTR

HomeoloGens

Map Viewer

MedGen

Nucleofide

CMIM

Probe

Proizin

PubChem Compound
PubChem Substance
PubMed

PubMed {GeneRIF)
PubMed [OMIM}

RefSeq Proteins
RefSeg RNAS
RefSeqGens
SNP

SNP- Gana\fisw
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Advanced Help
- - Table of tent: _
TP53 tumor protein p53 [ Homo sapiens (human) ] able af contents
Gene ID: T157, updated on 18-Jun-2018
Genome Browsers _
= Summary z||v
Official Symbal TF52 Related information =
icial Sym HENC ;
Official Full Mame  tumer protsin ps2 Crazr cDNA clone
Primary source HGI G B 30 structures
Seemlated EnsemblEMSGO0000141510 HPRD:01859; MIM:191170; Vega OTTHUMGDD000 162125 BioAssay
Gene type protein coding Biovssay by Target [List)

RefSeqstatus REVIEWED

Organism Homo sapisns Biossay by Target {Summary)

Lineage Eukaryots; Metszos: Chordats; Craniats; Vierebrats; Evteleosiomi; Mammalia; Eutheria; E ires; Primates; - ini; Catarrhini; Hominidae; Homo Binfssay, by Gene target
Alsoknownas P52, BCCTLFE1, TRPER Bio/ssays, RNAi Target, Active
y Thisg de5 3 fUmor supp protein ini ipi activation, DMA binding, and ol ization domains. Th ded protein responds to diverse cellular stresses to regulsts Sintssays, FNAI Tarost Tesed
expression of arget genes, thereby inducing cell cycle armest, apopiosis, senescence, DNA repair, or changes in metabolism. Mutations in this gene are associated with a variety of human cancers, X i v S
including hereditary cancers such a5 Li-Fraumeni syndrome. Aliernative splicing of this gene and the use of aliernate promoters resultin mutiple franseript vari; and isoforms. it isoforms BioFrojecs
have also been shown to result from the use of abemnate translation infiafion codons (PMIDs: 12032548, 20037277). [provided by RefSeq, Feb 2013] BioSystems
Orthologs mouss 3l Bocks
CcDs
= Genomic context ] I N
Clin\/ar
Location:  1Tpi3.1 See TPE2 in Genome Dats Viewer Epigenomics Map Viewer  Conserved Domains
Exoncount: 12 abar
- - EST
Annotation release Status Azsembly Chr Location Eulltetin FUIC
108 current GRCh38.,57 (GCF_0DOD01405.33) 17 NC_D000T.11 (7658402, 7687550, complement) Fulltestin PMC. nucectias
105 previous assembly ‘GRCh37 p13 (GCF 000001405 25) 17 NC_000017.10 {757 17207500888, complement) GAP
Gene neighbors
Chromosome 17 - NC_000017.11 Genes with a similar H2K4me3 profile
I [rssin e
Genome
s TR iz [T
T2 R GEO Profiles
Lot e
GTR
= regions, tr; ts, and p £)|? |  HomeoloGens
Map Viewer
-

[MC_DDOD17.11 Chromosome 17 Reference GRCh3E pT Primary Assembly «

Exons O dark rectangles

MR

TR T—T (coding)
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3'UTR)

I n‘tlﬁ'dﬁ’gﬂ“-’“" th i n P . * PubChem Substnce
S penLza T 2 ] B F_paLsse PubMed
T 1] g e
e ——— i i PubMed {GeneRIF)
I n e S - : (LY Sl PubMed (OMIM)
> 7
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Full Report -

TP53 tumor protein p53 [ Homo sapiens (human) ]
Gene ID: T157, updated on 18-Jun-2015

= Summary

‘Official Symbol
Official Full Name
Primary source
See related
Gene type
RefSeq status
‘Organism
Lineage

Also known as

TP5E3 prow
tumor protein p§3
HGNCHGNC. 11008

HEME

Ensembl.ENSGD0000 141510 HPRD:D1850; MIM:191 170; Vega:OTTHUMGDOD00 182125
proftein coding

REVIEWED

Homo sapiens

Eukaryots; Metazoa; Chordats; Cranista; Vieriebrata; Evisleosiomi; Mammalia; Evtheria;

P53; BCCT; LFS1; TRP52

Primates; |

ini; Catarrhini; + Homo

This g des 3 fumor

protein

activation, DMA binding, and

domains. Th

Send io: -

ded protein responds to diverse cellular stresses to regulsts

expression oftarget genes, thereby inducing cell cycle amest, apopiosis, senescence, DNA repair, or changes in metabolism. Mutations in this gene are associated with a variety of human cancers,
including hereditary cancers such a5 Li-Fraumeni syndrome. Aliernative splicing of this gene and the use of aliernate promoters resultin mutiple franscriptvariants and isoforms. Addiional isoforms
have also been shown to result from the use of alemate translation infiation codons (PMIDs: 12032548, 20837277, [provided by RefSeq, Feb 2013]

Orthologs mouss 3l
= Genomic context &l ?
Location:  1Tpi3.1 See TPE3 in Genome Dats Viewer Epigenomics Map Viewer
Exoncount: 12
Annotation release Status Azsembly Chr Location
108 current GRCh38 pT (GCF_000001405.33) 17 NC_000017.11 (7658402 TEET550, complement)
105 previous assembly GRCh37 p13 (GCF_DDOD01405 25) 17 NC_000017.10 (7571720, 7500858, complement)
Chromosome 17 - NC_000017.11
ECTTY [rssin e
SHeG TP s PR LR
sz -
Lot e
= Genomic regions, transcripts, and products &) r
Go o reference sequence details
[NC_000017.11 Chromosome 17 Reference GRCh38.p7 Primary Assembly «
Gotonucleotide: Graphics FASTA  GenBank
) NC_O00017.11:7.7M.7.7M (25Kbp) € » | Finc: =l 43 B | = + & FoTocs. T |fkTracks. QM 7.
9 K 758 K 7606 b TEEA K e K 7580 K 7670 K TETE K 767K [TLEER K

Sanas,

WCEI Esms oapions Annstatisn Ralesse 108,

2016-06-17

HF_BBLIISEEA]
T
WF_BRBIITE

HH_BRLEEL G
WG
HH_BALIZELEL

*YYryyy T YYYriy¥yry

FETES
FF_BRLLISESR
HF_BRLIISEET
LN
FF_BALIISEES]
HF_BRLESIEEL
[T

Help

Hide sidebar ==

Table of contents

Genome Browsers

Related information

Order cDNA clone

3D structures

Biofssay

BioAssay by Target {Listh
Biossay by Target {Summary)
BioAssay, by Gene target
Biossays, RNAi Target, Active
Biofssays, RMAI Target, Tesizd
BioProjects

BioSysiems

Books

CCcDs

Clin\/ar

Conserved Domains

db\ar

EST

Full fextin PMC

Full textin PMC_nuclectide
GAP

Gane neighbors

Genes with a similar H3K4me3 profile
Genome

GEO Profiles

GTR

HomeloGene

Map Viewer

MedGen

Nucleofide

oMM

Frobe

Proizin

PubChem Compound

PubMed [OMIM}
PubMed{nucleotide/PMC)
RefSeq Proteins

RefSeq RNAs
RefSeqGens

SNP

SNP- Gans\fisw

PubMed

Bioinformatics



NCBI + www.ncbi.nlm.nih

—=NCBI

Mational Center for

gOV/ Biotechnology Information
[ )

DVL‘.V

Pubmed,gou

US Mational Library of Medicine
National Institwtes of Healih

Article types
Clinical Trial
Review

Customize ...

Text availability
Abstract

Free full text
Full text

PubMed Commons
Reader comments
Trending arlicles

Publication dates
5 years

10 years

Custom range..

Species
Humans
Other Animals

Clear all

Show additional filters

PubMed ol

|

Advanced

Summary = 20 per page~ Sort by Link « Send to: +

Links from Gene
Items: 1 to 20 of 7679 Page of384 MNext= || Last==

[l

@

|

Ll

The Significance of Combined Measurement of p53 Antibody and other Tumor Markers for
Colorectal Cancer after Curative Resection.

Kawahara D, Fujita F, Hayashi H. Matsuyama T, Eguchi S.

Hepatogastroenterology. 2015 May;62(139):624-8.

PMID: 26897942
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Evaluation of p53 Polymorphism in Patients with Pannus-Derived Prosthetic Dysfunction.
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JHeart Valve Dis. 2015 Sep;24(5):604-11.
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"p53 mutation spectrum and its role in prognosis of oral cancer patients: A study from Gujarat. West
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Singh RD, Patel KR, Patel PS.
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Chinese.
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The direct conversion of fibroblasts to induced dopaminergic (iDA) neurons and other cell types demonstrates the plasticity of cell fate. The low
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p53. in conjunction with cell cycle arrest at G1 and appropriate extracellular environment, markedly increase the efficiency in the Similar articles -
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its overexpression enhances the conversion. The iDA neurons express markers for midbrain DA neurons and have active dopaminergic ) )
- . - . . - . . L . Generation of Dopamine MNeurons from Rodent
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generate patient-specific midbrain DA neurons for Parkinson's disease research and therapy.
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Free PMC Article neurons from mouse and human fil [Nature. 2011]
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Cell cycle and p53 gate the direct conversion of human fibroblasts to
dopaminergic neurons

Houbo Jiang, 2 Zhimin Xu, 23 Ping Zhong, 2 Yong Ren 2 Gaoyang Liang,* Haley A_Schilling 2 Zihua Hu ® Yi Zhang,*
Xiaomin Wang,® Shengdi Chen,® Zhen Yan, "2 and Jian Feng? 28
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The direct conversion of fibroblasts to mduced dopamunergic (1DA) neurons and other cell types
demonstrates the plasticity of cell fate. The low efficiency of these relatively fast conversions suggests that
kinetic barriers exist to safeguard cell-type identity. Here we show that suppression of p33. n conjunction
with cell cyele arrest at G1 and appropriate extracellular environment, markedly increase the efficiency in the
transdifferentiation of human fibroblasts to DA neurons by Ascll, Nurrl. Lnixla and miR124. The
conversion is dependent on Tetl. as G1 arrest. p33 knockdown or expression of the reprogramming factors
mduces Tetl synergistically. Tet] knockdown abolishes the transdifferentiation while 1ts overexpression
enhances the conversion. The iDA neurons express markers for midbrain DA neurons and have active
dopaminergic transmission. Our results suggest that overcoming these kinetic barriers may enable highly
efficient epigenetic reprogramming in general and will generate patient-specific midbramn DA neurons for
Parkinson's disease research and therapy.

Help

Formats:

Article | PubReader | ePub (beta) | PDF (2.6M) | Citation
Share ‘\

i Facebook [ Twitter Google+

Save items

17 Add to Favorites -

Similar articles in PubMed

Limitations of In Vivo Reprogramming to Dopaminergic Neurons
via a Tricistronic Strategy. [Hum Gene Ther Methods. 2015]

Generation of Dopamine MNeurons from Rodent Fibroblasts
through the Expandable Meural Precursor Cell [J Biol Chem. 2015]

Direct generation of functional dopaminergic neurons from mouse
and human fibroblasts. [Nature. 2011]

The lifelong maintenance of mesencephalic dopaminergic
neurons by Nurrl and engrailed. [J Biomed Sci. 2014]

NURRT in Parkinson disease--from pathogenesis to therapeutic

potential. [Nat Rev Neurol. 2013]

See reviews...

Seeall...

Links =
BioProject

Bioinformatics




Querying Databases

0 More widespread systems to query DB are:

I Entrez

0 Developed by NCBI

0 Integrated, text-based search and retrieval
system from NCBI used to simultaneously
search multiple life sciences databases at
NCBI through a web graphic interface

0 It allows to perform text-based searches on
the DB by using different syntax for each
DB

0 SRS - Sequence Retrieval System

* 1 Developed by EBI - European Bibififgfifiatics
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Entrez, The Life Sciences Search Engine

Search NCBI databases Help

Results found in 35 databases for "TP5

Searching for human
gene TP53

Literature Genes
Books 702 books and reports expressed sequence tag sequences
MeSH 17 ontology used for Pubied indexing collected information about gene loci
NLM Catalog 14 books. journals and more in the NLM Collections GEUDm w . :
PubMed 11,794 scientific & medical abstracts/citations GEO Profiles 97,090 og C IIC k = dance profiles
PubMed Central 22,001 full-text journal articles HomoloGene 13 hg rganisms
PopSet 28 sg| Gene d population
Health opse st
ClinvVar 642 human variations of clinical significance UniGene 141 clusters of expressed transcripts
dbGaP 325 genotype/phenotype interaction studies Proteins
GTR 325 genetic testing registry
MedGen 31 medical genetics literature and links Conserved Domains 2 conserved protein domains
OMIM 323 online mendelian inheritance in man Protein 3.157 protein sequences
PubMed Health 74 clinical effectiveness, disease and drug reports Protein Clusters 3 sequence similarity-based protein clusters
Structure 154 experimentally-determined biomolecular structures
Genomes
Chemicals
Assembly 0 genome assembly information
BioProject 301 biological projects providing data to NCBI BioSystems 3.204 n:]olecu\e:r pathways with links to genes, proteins and
chemicals
BioSample 610 descriptions of biological source materials . . o . _
PubChem BioAssay 292 bioactivity screening studies
Clene 532 genomic and cONA clones
chemical information with structures, information and
dbVar 2134 genome structural variation studies PubChem Compound 0 links
Genome 8 genome sequencing projects by organism PubChem Substance 616 deposited substance and chemical information
GSS 6 QENOME SUrvey Sequences
Nucleotide 6,847 DNA and RNA sequences
Probe 1,532 sequence-based probes and primers
SNP 4,484 short genetic variations

SRA 1,512

high-throughput DNA and RNA sequence read archive
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Gene Gene

Gene sources
Genomic

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

Sequence content
CCDs
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RefSeq
RefSeqGene

Status
« Current

Chromosome

locations
maore.
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clear

Create alert Advanced
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Search Gene for TP53 as a symbaol.

Did you mean TP53 as a gene symbol?

Search results
Items: 1 to 20 of 3224

0 See also 47 discontinued or replaced items.

Fage Eluf162 Mext= | Last==

Name/Gene ID | Description

O 1P53 tumor protein p53 [Homo
ID: 7157 sapiens (human)]

O T1p53 tumor protein ps3 [Rattus
ID: 24842 norvegicus (Norway rat)]
O tpsa tumor protein p53 [Danio
1D: 30590 rerio (zebrafish)]

O 1P53 tumor protein p53 [Canis
ID: 403869 lupus familiaris (dog)]

O 1Ps3 tumor protein ps3 [Sus
1D: 397276 scrofa (pig)]

O 1P53 tumor protein p53 [Bos
ID: 281542 taurus (cattle)]

[ 1P53 tumor protein p53 [Gallus
1D: 3596200 gallus (chicken)]

Location

Chromosome 17,
NC_000017.11
(7668402..7687550,
complement)

Chromosome 10,
MNC_005109.4
(56187013..56198449)

Chromosome 3.
NC_007116.6
(23582427..23594005)

Chromosome 5,
NC_006587.3
(32561406..32565149,
complement)

Chromosome 12,
MC_010454 .3
(55220545..55234668)

Chromosome 19,
AC_000176.1
(27985492..27997883,
complement)

Aliases MIM
BCC7, LFS1, P53, 191170
TRP53

Trps3, p53

brp53. drp53,
etlD22686.5, Th40d06,
p53, wu:tb40d06,

Zgc 111919

P53

P53

Help

Hide sidebar >>

Filters: Manage Filters

Results by taxon

Top Organisms [Tree]
Homo sapiens (1176)
IMus musculus (45)
Rattus norvegicus (37)
Jaculus jaculus (22)
Cricetulus griseus (19)
All ather taxa (1922)

More...
Find related data —
Database:

Search details

TP53[All Fields] AND alive[prop]

I' Search 'I

See more...
Recent activity =
Turn Off  Clear
Q, TP53 AND (alive[prop]) (3224)
Gene

F Homo sapiens p53 protein mRNA, complete
cds Nucleotide:

E P53 protein [Homo sapiens]
Protein
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Create alert Advanced Help
Gene sources Tabular- 20 per page - Sort by Relevance - F| Ite rI ng end to: - ide sidebar >>
G )
enomie . Filgfrs: lManage Filters
Categories Did you mean TP53 as a gene symbol? Opt| on\
Alternatively spliced Search Gene for TP53 as a symbol. esults by taxon -
Annotated genes )
Non-coding Top Organisms [ITree
Protein-coding Search results Hﬂ??—.ﬁiﬁ'ﬁﬂi ‘f;gs)
Pseudogene .
g Items: 1 to 20 of 3224 Page D of 162 Mext= L = Rattus norvegicus (37)
Jaculus jaculus (22,
Sequence content 0 See also 47 discontinued or replaced items. Cricetuldsgrisetﬂs ()19)
Efs?,i.m Al other taxa (1922)
Name/Gene ID | Description Location Aliases MI More...
RefSeq
RefSeqGene < tumor pro p53 [Homo Chromosome 17, BCC7, LFS1, P53, 191170
Status e sapiens (hu l\fcf?mm?'ﬁ TRP53 Find related data -
+ Current 1 1 1 -
First-item the right Database: Select ”
Chromosome tumor protein p53 [Ra
locations 1D: 24842 norvegicus (Norway ra one
more... (56187013..56198449)
Clear all U ip53 tumor protein ps3 [Danio Chromosome 5, brp53. drp53, Search details =)
ID: 30590 rerio (zebrafish)] NC_007116.6 etlD22686.5, Th40d06 . .
- § : TP53[All Field AND al
Show additional filters (23582427.23594005) P53, wu-ib40d0s, [ telds] alive[prop]
zgci111919
U TP53 tumor protein p53 [Canis Chromosome 5, P53
1D: 403869 lupus famiiaris (dog)] NC_006587.3 £
(32561406..32565149, | ﬁ'-l
complement) earc See ffore...
) TP53 tumor protein p53 [Sus Chromosome 12, P53 \
1D: 397276 scrofa (pia)] NC_010454.3 -
(55220545..55234668)
Clear
U TP53 tumor protein ps3 [Bos Chromosome 19, Q
10: 281542 taurus (cattle)] AC_0001761 Gene
(27985492..2799T7883,
complement) B Homo sapiens p53 protein mRNA, complete
cds Mucieotide
) TP53 tumor protein p53 [Gallus 53 protein 14 )
1D: 396200 gallus (chicken)] B p53 protein [Homo sapiens]

Protein
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Gene

Gene sources
Genomic

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

Sequence content
CCDS

Ensembl

RefSeq
RefSeqGene

Status
Current

Chromosome

locations
more...

Clear all

Show additional filters

(Gene v |TPS3]

clear

Create alert Advanced

Tabular~ 20 per page ~ Sori by Relevance «

Send to: «

Did you mean TP53 as a gene symbol?
Search Gene for TP53 as a symbol.

Search results
Items: 1 to 20 of 3224

0 See also 47 discontinued or replaced items.

Page [1 | 0f162 Next> Last>>

Name/Gene ID | Description

[ 1P53 tumor protein p53 [Homo
10: 7157 sapiens (human)]

[J Tp53 tumor protein p53 [Rattus
10: 24842 norvegicus (Norway rat)]
O tp53 tumor protein p53 [Danio
10: 30590 rerio (zebrafish)]

O TPs3 tumor protein p53 [Canis
1D: 403869 lupus familiaris (dog)]

O TPs3 tumor protein p53 [Sus
1D: 397276 scrofa (pig)]

[ 1p53 tumor protein p53 [Bos
1D: 281542 taurus (cattle)]

[ 1P53 tumor protein p53 [Gallus
1D: 396200 gallus (chicken)]

Location

Chromosome 17,
NC_000017.11
(7T668402..7687550,
complement)

Chromosome 10,
NC_005109 4
(56187013..56198449)

Chromosome 5.
NC_007116.6
(23582427 .23594005)

Chromosome 5.
NC_006587.3
(32561406..32565149,
complement)

Chromosome 12,
NC_010454.3
(55220545..55234668)

Chromosome 19,
AC_DD0176.1
(27985492..27997883,
complement)

Aliases MimM
BCCT, LFS1, P53, 191170
TRP53

Trp53. p53

brp33. drp53.
etlD22686.5, fb40d06.
P53, wutb40d06,
zgc: 111918

P53

P53
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Filters: Manage Filters

Results by taxon =

Top Organisms [Iree]
Homo sapiens (1176)
Mus musculus (48)
Raftus norvegicus (37)
Jaculus jaculus (22)
Cricetulus griseus (19)
All other taxa (1922)

More...
Find related data =
Database:

Search details

TP53[All Fields] AND alive[prop]

| Search \

See more..
Recent activity —
Turn Off Clear

Q, TP93 AND (alive[prop]) (3224)
Gene

B Homo sapiens p53 protein mRNA, complete
cds Nucleotide

B p53 protein [Homo sapiens]
Protein
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Gene

Gene sources
Genomic

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

Sequence content
CCDs

Ensembl

RefSeq
RefSeqGene

Status
« Current

Chromosome
locations
more...

Clear all

Show additional filters

clear

Create alert Advanced

Tabular~ 20 per page~ Sort by Relevance

Search results
Items: 1 to 20 of 1176

o See also 4 discontinued or replaced items.

Send to: =
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Name/Gene ID = Description

L TP53 tumor protein p53

1D: 7157 [Homo sapiens
(human)]

) TP53BP1  tumor protein p53

ID: 7158 binding protein 1
[Homo sapiens
(human)]

) RRM?2B ribonucleotide

ID: 50484 reductase regulatory
TP53 inducible
subunit M2B [Homo
sapiens (human)]

) WRAPS53 WD repeat containing

ID: 55135 antisense to TP53
[Homo sapiens
(human)]

U TIGAR TP53 induced

ID: 57103 alycolysis regulatory
phosphatase [Homo
sapiens (human)]

L EGFR epidermal growth

1D: 1956 factor receptor [Homo
sapiens (human)]

Location

Chromosome 17,
NC_000017.11
(7668402..7687550,
complement)

Chromosome 15,
NC_000015.10
(43403064..43510509,
complement)

Chromosome 8,
NC_000008.11
(102204501..102239118,
complement)

Chromosome 17,
NC_000017.11
(7686071..7703502)

Chromosome 12,
NC_000012.12
(4321193..4360028)

Chromosome 7.
NC_000007.14
(55019032..55207338)

Aliases MIM
BCC7, LFS1, P53, TRP53 191170
538P1, TDRD30, TP53, 605230
p202, p53BP1

MTDPSB8A, MTDPSEB, 604712
P53R2

DKCB3, TCAB1, WDRT9 612661
C12orfs, FR2BP 610775
ERBB, ERBB1, HER1, 131550

NISBDZ, PIGE1, mENA
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Hide sidebar >=>

Filters: Manage Filters

Find related data =
Database: | Select v

Search details

TP53[All Fields] AMD "Homo sapiens”

[porgn] AND alive[prop] v\

I: Search :I

See more...
Recent activity =
Turn Off Clear
Q, (TP53) AND "Homo sapiens"[porgn] AND
(alive[prop]) (1176) Gene
Q_ TP53 AND (alive[prop]) (3224)
Gene
E Homo sapiens p53 protein mRNA, complete
cds Hucleotide
B p53 protein [Homo sapiens]
Protein
B Homo sapiens chromosome 17, GRCh38.p7
Primary Assembly Mucleotide
See more...
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Gene sources
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Protein-coding
Pseudogene

Sequence content
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clear
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Items: 1 to 20 of 1176
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o See also 4 discontinued or replaced items.

Nam

L TP53
1D: 7157

ID: 7158

L TP53BP1

Description

tumor prjein p53
[Ho

Location Aliases

Chromosome 17,
AT _ANONAT 14

BCCT7, LF51, P53, TRP53

uman)]

tumor protein p53

First item is the right
one 53,

binding protein 1
[Homo sapiens
{humanj]

ribonucleotide
reductase regulatory
TP53 inducible
subunit M2B [Homo
sapiens (human)]

WD repeat containing

antisense to TP53
[Homo sapiens
(humanj]

TP33 induced
glycolysis regulatory
phosphatase [Homo
sapiens (humanj]
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NC_000008.11
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MTDPS8A, MTDPSEB,
P53R2
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NC_000017.11
(7686071..7703502)
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NC_000012.12
(4321193..4360028)
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NC_000007.14
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I
191170
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504712

512661
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Filters: Manage Filters

Find related data —
Database: | Select v

Search details

TP53[All Fields] AND "Homo sapiens”
[porgn] AND alive[prop]

I: Search :I

See more...
Recent activity =
Turn Off Clear
Q, (TP53) AND "Homo sapiens"[porgn] AND
(alive[prop]) (1176) Gene
Q_ TP53 AND (alive[prop]) (3224)
Gene
E Homo sapiens p53 protein mRNA, complete
cds Hucleotide
B p53 protein [Homo sapiens]
Protein
B Homo sapiens chromosome 17, GRCh38.p7
Primary Assembly Mucleotide
See more...
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Summary

enfoded Rrotein responds to diverse cellular stresses to regulate expression of target genes, thereby inducing cell cycle arrest,
apoptosis.genescence, DNA repair. or changes in metabolism. Mutations in this gene are associated with a variety of human cancers,
cluding héreditary cancers such as Li-Fraumeni syndrome. Alternative splicing of this gene and the use of alternate promoters result
in multiple tr{nscript variants and isoforms. Additional isoforms have also been shown to result from the use of alternate translation

initiation coddpis (PMIDs: 12032546, 20937277). [provided by RefSeq, Feb 2013]
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This gene §ncodes a tumor suppressor protein containing transcriptional activation, DNA binding. and oligomerization domains. The
encoded priiein responds to diverse cellular stresses to regulate expression of target genes, thereby inducing cell cycle arrest,
apoptosis, sqpescence, DNA repair. or changes in metabolism. Mutations in this gene are associated with a variety of human cancers,
including herejlitary cancers such as Li-Fraumeni syndrome. Alternative splicing of this gene and the use of alternate promoters result
in multiple tranfcript variants and isoforms. Additional isoforms have also been shown to result from the use of alternate translation
initiation codonR(PMIDs: 12032546, 20937277). [provided by RefSeq, Feb 2013]
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Related information
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Summary This gene e§codes a tumor suppressor protein containing transcriptional activation, DNA binding. and oligomerization domains. The BioProjects

encoded profein responds to diverse cellular stresses to regulate expression of target genes, thereby inducing cell cycle arrest, BioSystems
apoptosis, se§escence, DNA repair. or changes in metabolism. Mutations in this gene are associated with a variety of human cancers,

including herelitary cancers such as Li-Fraumeni syndrome. Alternative splicing of this gene and the use of alternate promoters result Books

in multiple tran&cript variants and isoforms. Additional isoforms have also been shown to result from the use of alternate translation CcDs
initiation codonsyPMIDs: 12032546, 20937277). [provided by RefSeq. Feb 2013] ClinVar
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»
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GAP
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SYNONYMS LFS1, "Li-Fraumeni syndrome”, p53
LOCUS TYPE gene with protein product
CHROMOSOMAL LOCATION 17p13.1

HCOP Orthology Predictions for TP53
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HOMOLOGS Symbaol Database
Mus musculus Trp53 MGI:08834
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Advanced Help
GenBank - Send: = )
Change region shown -

Homo sapiens p53 protein mRNA, complete cds

Customize view o
enBank: AF307851.1 .
CZA Graphics >< TP53 entry in GeneBank DB
(m RNA) —————— Analyze this sequence =
Go to: Run BLAST
Locus AF3@7851 2521 bp mRNA linear PRI 29-JAN-2001 Pick Primers

DEFINITION Homo sapiens p53 protein mRNA, complete cds.

Highlight Sequence Features
ACCESSION  AF387851

VERSION AF387851.1 GI:11066969 Find in this Sequence
KEYWORDS
SOURCE Homo sapiens (human)
ORGANISM Homo sapiens Articles about the TP53 gene =

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

[RELATIONSHIP BETWEEN p53/p21/Rb AND
MAPK SIGNALING PATHWAY ¢ [Tsitologiia. 2015]

Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.

REFEREMCE 1 (bases 1 to 2521) Deletions linked to TP53 loss drive cancer
AUTHORS  Chang,N.S., Pratt,N., Heath,J., Schultz,L., Sleve,D., Carey,G.B. through p53-independent mechani [Nature. 2016]
and Zevotek,N. The expression and significance of p53 protein
TITLE Hyaluronidase induction of a WW domain-containing oxidoreductase and Ki-67 protein in ptery [Vojnosanit Pregl. 2016]

that enhances tumor necrosis factor cytotoxicity

JOURNAL  J. Biol. Chem. 276 (5), 3361-337@ (2001) Seeall..
PUBMED 11858598

REFEREMNCE 2 (bases 1 to 2521)

AUTHORS Chang,N.-S., Pratt,N. and Heath,J. Pathways for the TP53 gene —
TITLE Dlre?t Submission i Regulation of TP53 Activity through Acetylation
JOURNAL Submitted (21-SEP-208@68) Laboratory of Molecular Immunology, Guthrie

Recaarrh Tnetitnta 1 Guthrie SAanarae Sawverse  PA 1RRAA 11SA Rannlatinn nf TRPRZ Artivity thrannh Mathulatinn
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Advanced Help

GenBank « Send: + )
Change region shown v

Homo sapiens p53 protein mRNA, complete cds

GenBank: AF307851.1
FASTA  Graphics

Customize view v

— Analyze this sequence
Go to: (¥ Run BLAST

Sl -l L2 Ll VALT ;L WJHLIN S oyuarT; T wayl €371 A auuTy; won Pick Primers

ocation/Qualifiers Highlight Sequence Features

Find in this Sequence

FEATURES

Articles about the TP53 gene =
_n : h Sequence Features: [RELATIONSHIP BETWEEN p53/p21/Rb AND
/clone="IMAGE:1847162 ) tq MAPK SIGNALING PATHWAYS [Tsitologiia. 2015]
CDS 136..1317 In rons' €xo nS, Deletions linked to TP53 loss drive cancer
/cod On_s‘tlallr“t =1 . pro mote rs, en hance rs, ... through p53-independent mechani [Nature. 2016]
/product="p53 protein The expression and significance of p53 protein
/protein 1d="AAG28785.1" and Ki-67 protein in ptery [Vojnosanit Pregl. 2016]

:110666978" Seeall .
MEEPQSDPSVEPPLSQETFSDLWKLLPENNVLSPLPSQAMDDLM
EDPGPDEAPRMPEAAPRVAPAPAAPTPAAPAPAPSWPLSSSVPSQKT
YQGSYGFRLGFLHSGTAKSVTCTYSPALNKMFCQLAKTCPVQLWVDSTPPPGTRVRAM
AIYKQSQHMTEVVRRCPHHERCSDSDGLAPPQHLIRVEGNLRVEYLDDRNTFRHSVVV
PYEPPEVGSDCTTIHYNYMCNSSCMGGMNRRPILTIITLEDSSGNLLGRNSFEVRVCA
CPGRDRRTEEENLRKKGEPHHELPPGSTKRALPNNTSSSPQPKKKPLDGEYFTLQIRG ﬁﬁgtgj‘)‘fa'lggp% Activity through Association
RERFEMFRELNEALELKDAQAGKEPGGSRAHSSHLKSKKGQSTSRHKKLMFKTEGPDS

Pathways for the TP53 gene =
Regulation of TP53 Activity through Acetylation

Regulation of TP53 Activity through Methylation

Seeall...

Translated
sequence
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GenBank « Send: + )
Change region shown v
Homo sapiens p53 protein mRNA, complete cds
Customize view =
GenBank: AF307851.1
FASTA  Graphics
— Analyze this sequence =
Go to: [v Run BLAST
T TTTTTMARE ST il Ll ki WA lT L WL e SYUAr T, ToUayn =3 1 oM LouTY, wam Pick Primers
FEATURES Location/Qualifiers Highlight Sequence Features
source 1..2521 Find in this Sequence
/organism="Homo sapiens"
/mol_type="mRNA"
Articles about the TP53 gene =

/db_xref="taxon:9606"

codon_start=1

Link to the
Protein
Coding
Sequence:
pointed out its
starting (136)
and end points
(1317)

>

/product="p53 protein”

/protein_id="AAG28785.1"

/db_xref="GI:11666978"
/translation="MEEPQSDPSVEPPLSQETFSDLWKLLPENNVLSPLPSQAMDDLM
LSPDDIEQWFTEDPGPDEAPRMPEAAPRVAPAPAAPTPAAPAPAPSWPLSSSVPSQKT
YQGSYGFRLGFLHSGTAKSYVTCTYSPALNKMFCQLAKTCPVQLWYDSTPPPGTRVRAM
AIYKQSQHMTEVVRRCPHHERCSDSDGLAPPQHLIRVEGNLRVEYLDDRNTFRHSVVV
PYEPPEVGSDCTTIHYNYMCNSSCMGGMNRRPILTIITLEDSSGNLLGRNSFEVRVCA
CPGRDRRTEEENLRKKGEPHHELPPGSTKRALPNNTSSSPQPKKKPLDGEYFTLQIRG
RERFEMFRELNEALELKDAQAGKEPGGSRAHSSHLKSKKGQSTSRHKKLMFKTEGPDS
D"

[RELATIONSHIP BETWEEN p53/p21/Rb AND
MAPK SIGNALING PATHWAY [Tsitologiia. 2015]

Deletions linked to TP53 loss drive cancer
through p53-independent mechani [Nature. 2016]

The expression and significance of p53 protein
and Ki-67 protein in ptery [Vojnosanit Pregl. 2016]

Seeall ..
Pathways for the TP53 gene =
Regulation of TP53 Activity through Acetylation
Regulation of TP53 Activity through Methylation

Regulation of TP53 Activity through Association
with Co-factors

Seeall...
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1581
1561
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1741
1lg@1
1881
1921
1281
2841
2181
2181
2221
2281
2341
2481
2481
2521

tctocacttc
ttgggtttis
ttccatttgc
tgggsaggag
gatgtttgsg
ttctaggtag
ttctectaact
gcattgtgag
gggtctagaa
getagtttct
cagocaaacc
ccatcccaca
tgttttatge
gactgggtct
goctttgoct
gttcatgecca
ttgcccaggce
gtgctgggat
tctgcaagea
atttttatat
a

FLLUNE=S LFAAJUC: LO%/ 102
136..1217

/codon_start=1
/product="p53 protein”
fprotein_id="AAG28785.1"
Jdb_xref="GI:11@66970"

Jtranslat

Lot Nucleotide number 136
arvase rapreseting the starting point
PYEPPEVGS — - .

ceowrel Of the protein coding

0" sequence_——

accgtccagg g2 g ctgctggect ccggggacac titgogttcg
gtgct gacggtgac acgcttcocct ggattggocag ccagactgoc

tcagatccta
cttcctgaaa

tccgtctgep

o ccctcaacaa

Nucleotide 1317
representing the
end point of the
protein coding

- sequieftce

ttgttcccca ctgacageoct coccacccocca totctoccte coctgocatt
ggtctttgaa cocttgocttg caataggtgt gogtcagaag cacccaggac
tttgtcccgg ggctoccactg aacaasgttgg cctgocactgg tgttttgttg
gatgggeagt aggacatacc agcttagatt ttaaggtttt tactgtgagg
agatgtaaga astgttcttg cagttaaggeg ttagtttaca atcagccaca
gggcccactt caccgtacta accagggaag ctgtccctoa ctgttgaatt
tcaaggoocca tatctgtgea atgotggoat ttgcacctac ctcacagagt

oeE il

Reference sequence information

RefSeq alternative splicing
See 15 reference mRNA sequence splice
variants for the TP53 gene.

More about the TP53 gene =

This gene encodes a tumor suppressor protein
containing transcriptional activation, DNA
binding, and oligomerization domains. The
encoded pr..

Also Known As: BCC7, LFS1, P53, TRP53

Homologs of the TP53 gene

The TP53 gene is conserved in chimpanzee.
Rhesus monkey, dog, cow, mouse, rat,
zebrafish, and frog.

Related information
BioSystems

Full text in PMC
Gene

Map Viewer

OMIM

Probe

Protein

PubMed

PubMed (Weighted)
Taxonomy

UniGene

ggttaatgaa ataatgtaca tctggoccttg aaacca

cttgacccco ttgagggtge ttgttcccte tcocctg

acagttggge agctgettag gtagsggeag ttgtea{ /codon_start=1 .

ctgtctgace acctcttggt gasccttagt acctas HPFOd“ft=T953 protein”

ccctggagga tttcatctct tgtatatgat gatctgy /Protein id=" AAGIB785.1 °

tcagggtcaa tttctttttt ctitttttit tttitt fdb_xref="GI:11866578"

cgctttgttg cccaggctgg agtggagtge cgtgat{ /translation="MEEPQSDPSVEPPLSQETFSDLIKLLPENNVLSPLPSQAMDDLM

ccccggetcg agcagtects cotcagecte cggagt| LSPDDIEQUFTEDPGPDEAPRIPEAAPRVAPAPAAPTPAAPAPAPSHPLSSSVPSQKT

ccatggccag coaacttitg catgttttgt agagat{ YQGSYGFRLGFLHSGTAKSVTCTYSPALNKMFCQLAKTCPVQLIVDSTPPPGTRVRAN

tggtotcaaa ctcctggact caggcgatec acctgt| ALYKQSQHITEVVRRCPHHERCSDSDGLAPPQHLIRVEGNLRVEYLDDRNTFRHSVWY

tacaattgtg agccaccacg tccagetgga agggtc) PYEPPEVGSDCTTIHYNYMCNSSCHGGHNRRPILTIITLEDSSGNLLGRNSFEVRVCA

catctgcatt ttcaccccac ccttecccte cttctc| CPGRDRRTEEENLRKKGEPHHELPPGSTKRALPNNTSSSPQPKKKPLDGEYFTLQIRG

cgatctctta ttttacaata aaactttgct gccaaal RERFEMFRELNEALELKDAQAGKEPGGSRAHSSHLKSKKGQSTSRHKKLMFKTEGPDS
o"

136..1317

D Profiles

a
kOut to external resources =

lents
[ExactAntigen/Labome]

ent reviews
[ExactAntigen/Labome]

r fulldength cDMNA clone

[GeneCopoeia Inc.] -

r fulHength cDMA clone
[PlasmID Repository at Harvard...]
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GenBank « Send: + )
Change region shown v

Homo sapiens p53 protein mRNA, complete cds

GenBank: AF307851.1
FASTA  Graphics

Customize view v

Analyze this sequence

Goto v Run BLAST

smmees TTTUTATEOSS O Wil L3 LA VALE 4 WL U oyuarT TUayi €371 A ooy, wvon Pick Primers

FEATURES Location/Qualifiers Highlight Sequence Features
source 1..2521 Find in this Sequence

/organism="Homo sapiens"
/mol_type="mRNA"

/db xref="taxon:9606" Articles about the TP53 gene =
~ . ) . [RELATIONSHIP BETWEEN p53/p21/Rb AND
/clone="IMAGE:1847162 Link to the MAPK SIGNALING PATHWAYS [Tsitologiia 2015]

Deletions linked to TP53 loss drive cancer

cDS 136..1317 . .

/codon_start=1 Correspond INng prOtel n through p53-independent mechani [Nature. 2016]
/product="p53_pe ;
/protein_id
/db_xref="GI:11
/translation="MEEPQSDPSVEPPLSQETFSDLWKLLPENNVLSPLPSQAMDDLM
LSPDDIEQWFTEDPGPDEAPRMPEAAPRVAPAPAAPTPAAPAPAPSWPLSSSVPSQKT
YQGSYGFRLGFLHSGTAKSVTCTYSPALNKMFCQLAKTCPVQLWVDSTPPPGTRVRAM
AIYKQSQHMTEVVRRCPHHERCSDSDGLAPPQHLIRVEGNLRVEYLDDRNTFRHSVVV
PYEPPEVGSDCTTIHYNYMCNSSCMGGMNRRPILTIITLEDSSGNLLGRNSFEVRVCA
CPGRDRRTEEENLRKKGEPHHELPPGSTKRALPNNTSSSPQPKKKPLDGEYFTLQIRG Regulation of TP53 Activity through Association

with Co-factors
RERFEMFRELNEALELKDAQAGKEPGGSRAHSSHLKSKKGQSTSRHKKLMFKTEGPDS
D" Seeall .

The expression and significance of p53 protein
and Ki-67 protein in ptery [Vojnosanit Pregl. 2016]

Seeall ..

-

Pathways for the TP53 gene
Regulation of TP53 Activity through Acetylation

Regulation of TP53 Activity through Methylation
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Protein

Protein il |
Advanced Help
GenPept = Send to: = .
Change region shown =
p53 protein [Homo sapiens]
Customize view >

GenBank: AAG28785.1

Identical Proteins FASTA  Graphics

Go to:

LOCUS AF3@7851_1 393 aa linear PRI 29-JAN-2Z@8l
DEFINITION p53 protein [Homo sapiens].

ACCESSION AAGZBTES

VERSION AAG2E7ES5.1 GI:11865697@

DESCURCE accession AF3@7851.1

KEYWORDS .

SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

Mammalia; Eutheria; Euarchentoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
REFERENCE 1 (residues 1 to 393)
AUTHORS Chang,M.5., Pratt,N., Heath,l., Schultz,L., Sleve,D., Carey,G.B.
and Zevotek,M.
TITLE Hyaluronidase induction of a WW domain-containing oxidoreductase
that enhances tumor necrosis factor cytotoxicity
JOURMAL 1. Biel. Chem. 276 (5), 3361-337@ (2081)
PUBMED 11858558
REFEREMCE 2 (residues 1 to 393)
AUTHORS Chang,M.-5., Pratt,N. and Heath,J
TTTIF Nirect Submissian L
ORIGIMN e

1 meepgsdpsv epplsgetfs dlwkllpenn wlsplpsgam ddlmlspddi

Protein

sequence

61 deaprmpeaa
121 svtctyspal
181 rcsdsdglap
241 scmggmnrrp
381 pgstkralpn
361 gsrahsshlk

i

prvapapaap
nkmfcglakt
pghlirvegn
iltiitleds
ntssspgpkk
skkggstsrh

tpaapapaps
cpvglwvdst
lrveylddrn
sgnllgrnsf
kpldgeyftl
kklmfktegp

wplsssvpsg
pppgtryram
tfrhsvvvpy
EVIYCACPEr
girgrerfem
dsd

ktyggsygfr
alykqgsghmt
eppevgsdct
drrteeenlr
frelnealel

equftedpgp
lgflhsgtak
evvrrcphhe
tihynymcns
kkgephhelp
kdagagkepg

Analyze this sequence
Run BLAST

Identify Conserved Domains
Highlight Sequence Features

Find in this Sequence

Protein 3D Structure

Solution Structure Of The
Complex Between Bcl-x
And The P53 Core Domain
PDB: 2ME.J

Source: Homo sapiens
Method: Solution Nmr

See all 130 structures..

Articles about the TP53 gene =

The Significance of Combined Measurement of
p53 Antibody and [Hepatogastroenterology. 2015]

Evaluation of p53 Polymorphism in Patients with
Pannus-Derived Prosthi [J Heart Valve Dis. 2015

"p53 mutation spectrum and its role in prognosis

Bioinformatics



Homo sapiens p53 protein mRNA, complete cds

GenBank: AF307851.1
Graphics

FASTA

Go to: (¥

ORIGIN

I

61
121
181
241
3el1
361
421
481
541
681
661
721
781
241
981
961

1821
lasl
1141
12e1
1261
1321
1381
1441
1581
1561
1621
1681
1741
1881
1861
1921
1981
2841
2181
2161
2221
2281
2341
2481
2461
2521

ggcacgagec
ggctgggagc
ttoccgggtca
caggaaacat
ccgtocccaag
gaagacccag
gcaccagcag
tctgtococctt
tctgggacag
caactggcca
cgogtocgeg
tgcccoccacc
cgagtggaag
gtggtgetac
tacatgtgta
acactggaag
gooctgtoctg
caccacgagc
ccccagocaa
gagcgcttcg
EBgaaggagc
tctacctocce
tctocacttc
ttggetittg
ttcocatttge
tggggaggag
gatgtitggg
ttctaggtag
ttctctaact
gcattgtgag
gggtctagaa
ggtagtttct
cagccaaacc
ccatcccaca
tgttttatgc
gactgggtct
goottitgoct
gttcatgcca
ttgcccaggc
gtgctgggat
tctgcaagca
atttttatat
a

accgtccagg
gtgctttcca
ctgccatgga
tttcagacct
caatggatga
gtccagatga
ctcctacacc
cccagaaaac
ccaagtctgt
agacctgooc
ccatggeocat
atgagcgetg
gaaatttgeg
cctatgageoc
acagttcctg
actccagtgg
ggagagaccg
tgcccccagg
agaagaaacc
agatgttccg
CagEegsgag
gccataaaaa
ttgttcccca
ggtctttgaa
tttgtcccgg
gatggggagt
agatgtaaga
gggcccactt
tcaaggccca
ggttaatgaa
cttgaccccc
acagttgggc
ctgtctgacc
ccctggagga
tcagggtcaa
cgctttgtig
ccccggctog
ccatggocag
tggtctcaaa
tacaattgtg
catctgcatt
cgatctctta

gagcaggtag
cgacggtgac
ggagccgeag
atggaaacta
tttgatgctg
agctocccaga
ggcggococt
ctaccagggc
gacttgcacg
tgtgragctg
ctacaagcag
ctcagatagc
tgtggagtat
goctgaggtt
catgggcgsc
taatctactg
gcgcacagag
gagcactaag
actggatgga
agagctgaat
cagggctcac
actcatgttc
ctgacagect
coccttgottg
ggctoccactg
aggacatacc
aatgttcttg
caccgtacta
tatctgtgaa
ataatgtaca
ttgagggtac
agctggttag
acctcttggt
tTttcatctct

ctgctgggct
acgcttooct
tcagatccta
cttcctgaaa
tccoccggacg
atgccagagg
gcaccagccc
agctacggtt
tactcccctg
tgggttgatt
tcacagcaca
gatggtctgg
ttggatgaca
ggctoctgact
atgaaccgga
ggacggaaca
gaagagaatc
Cgagractgc
gaatatttca
gaggecttgg
tccagocacc
aagacagaag
cccaccccca
caataggtgt
aacaagttgg
agcttagatt
cagttaaggg
accagggaag
atgctggecat
toctggocttg
ttgttcocctc
gtagagggag
gaaccttagt
tgtatatgat

ccggggacac
ggattggcag
gogtocgageoc
acaacgttct
atattgaaca
ctgctccocg
cctectggee
tocgtoctgge
ccctcaacaa
ccacaccocc
tgacggaggt
cccctoctca
gaaacacttt
gtaccaccat
ggcccatoct
gotttgagegt
tccgoaagaa
ccaacaacac
coccttcagat
aactcaagga
tgaagtccaa
ggcctgactc
totoctoocte
gcgtcagaag
cctgocactgg
ttaaggtttt
ttagtttaca
ctgtccctca
ttgcacctac
aaaccacctt
toccctgttgg
ttgtcaagtc
acctaaaagg
gatctggatc

tTttctttttt
cccaggetgg
agcagtcctg
cCcaacttttg
ctcctggecet
agccaccacg
ttcaccccac
ttttacaata

CUUTTTCTTC
agtggagteg
cctcagoctc
catgttttgt
caggcgatcc
toccagotgga
ccttoococte
aaactttgct

ttttttttct
cgtgatcttg
cggagtagct
agagatgggg
acctgtctca
agggtcaaca
cttctocctt
gccaaaaaaa

tttgocgttcg
CcCagactgoc
cocctoctgagt
gtcccoccttg
atggttcact
cgtggococt
cctgtcatect
cttcttgeat
gatgttttgads
goocggraco
tgtgaggcgc
gcatcttatc
tcgacatagt
ccactacaac
caccatcatc
gogtgtttgt
aggggagcct
cagctoctet
ccgtgggegt
tgcccaggcet
aaagggtcag
agactgacat
ccctgocatt
cacccaggac
tgttttgttg
tactgtgagg
atcagccaca
ctgttgaatt
ctcacagagt
ttattacatg
tcggtggett
tctgotggeo
aaatctcacc
caccaagact
ttttctttga
gcttactgea
gggaccacag
tctcacagtg
gcctcoccaga
tcttttacat
tttatatccc
aaaaaaaaaa

mMRNA
sequence
related to the
gene

Change region shown =

Customize view =

Analyze this sequence
Run BLAST

Pick Primers
Highlight Sequence Features

Find in this Sequence

Articles about the TP53 gene =

[RELATIONSHIP BETWEEN p53/p21/Rb AND
MAPK SIGNALING PATHWAY € [Tsitologiia. 2015]

Deletions linked to TP53 loss drive cancer
through p53-independent mechani [Nature. 2016]

The expression and significance of p53 protein
and Ki-67 protein in ptery [Vojnosanit Pregl. 2016]

Seeall ..

Pathways for the TP53 gene
Regulation of TP53 Activity through Acetylation

Regulation of TP53 Activity through Methylation

Regulation of TP53 Activity through Association
with Co-factors

Seeall ..
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Nucleotide

Format

) Summary

® GenBank

() GenBank (full)
() FASTA

(L FASTA (text)
() Graphics
JASNA

() Revision History
() Accession List
Gl List

MNucleotide v |

Advanced

S p53 protein mRNA, complete cds

Send: -

1 . 2 .
< Visualization
mode
1 2521 bp mRNA linear PRI 29-JAN-2@81
piens pS53 protein mRNA, complete cds.

il
1.1 GI:11866%969

REYWNORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS

TITLE

JOURMNAL
PUBMED
REFERENCE
AUTHORS
TITLE
JOURMNAL

FEATURES

saurce

Homo sapiens (human)
Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata, Euteleostomi;
Mammalia; Eutheria; Euarcheontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
1 (bases 1 to 2521)
Chang,N.5., Pratt,N., Heath,J., Schultz,L., Sleve,D., Carey,G.B.
and Zevotek,N.
Hyaluronidase induction of a WW domain-containing oxidoreductase
that enhances tumor necrosis factor cytotoxicity
J. Biol. Chem. 276 (5), 3261-3378 (2001)
11858598
2 (bases 1 to 2521)
Chang,N.-S., Pratt,N. and Heath,J.
Direct Submission
Submitted (21-SEP-2888@) Laboratory of Molecular Immunology, Guthrie
Research Institute, 1 Guthrie Square, Sayre, PA 18848, USA
Location/Qualifiers
1..2521
forganism="Homo sapiens”
fmol_type="mRNA"
fdb_xref="taxon:9686"
fclona="IMAGE:1847162"
136..1317
/codon_start=1

s T

Help
Change region shown hd
Customize view s
Analyze this sequence =
Run BLAST
Pick Primers
Highlight Sequence Features
Find in this Sequence
Articles about the TP53 gene =

[RELATIONSHIP BETWEEN p53/p21/Rb AND
MAPK SIGNALING PATHWAY ! [Tsitologiia. 2015]

Deletions linked to TP53 loss drive cancer
through p53-independent mechani [Nature. 2016]

The expression and significance of p53 protein
and Ki-67 protein in pten [Vojnosanit Pregl. 2016]

Seeall..

Pathways for the TP53 gene
Regulation of TP53 Activity through Acetylation

Regulation of TP53 Activity through Methylation

Regulation of TP53 Activity through Association
with Co-factors

See all...

Reference sequence information
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MNucleotide v |

Advanced

Send: -
Format
© Summary S p53 protein mRNA, complete cds
® GenBank
) GenBank (full) 1
(L FASTA é
() FASTA (text)
() Graphics
(L ASN.1 )
. : 1 2521 bp mRNA linear PRI 29-JAN-2881
() Revision History . .
. ) piens pS53 protein mRNA, complete cds.
() Accession List 1
LGl List 1.1 GI:11066969
RETHORDS
SOURCE Homo sapiens (human)
ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata, Euteleostomi;
Mammalia; Eutheria; Euarcheontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 2521)
AUTHORS Chang,N.5., Pratt,N., Heath,J., Schultz,L., Sleve,D., Carey,G.B.
and Zevotek,N.
TITLE Hyaluronidase induction of a WW domain-containing oxidoreductase
that enhances tumor necrosis factor cytotoxicity
JOURNAL J. Biol. Chem. 276 (5), 3361-3378 (2@81)
PUBMED 11858598
REFERENCE 2 (bases 1 to 2521)
AUTHORS Chang,N.-S., Pratt,N. and Heath,J.
TITLE Direct Submission
JOURNAL  Submitted (21-SEP-2888@) Laboratory of Molecular Immunology, Guthrie
Research Institute, 1 Guthrie Square, Sayre, PA 18848, USA
FEATURES Location/Qualifiers
source 1..2521
forganism="Homo sapiens”
fmol_type="mRNA"
fdb_xref="taxon:9686"
fclona="IMAGE:1847162"
Cchs 136..1317

/codon_start=1

s T

Help
Change region shown hd
Customize view s
Analyze this sequence =
Run BLAST

Pick Primers

Highlight Sequence Features

Find in this Sequence

Articles about the TP53 gene =

[RELATIONSHIP BETWEEN p53/p21/Rb AND
MAPK SIGNALING PATHWAY ! [Tsitologiia. 2015]

Deletions linked to TP53 loss drive cancer
through p53-independent mechani [Nature. 2016]

The expression and significance of p53 protein
and Ki-67 protein in pten [Vojnosanit Pregl. 2016]

Seeall..

Pathways for the TP53 gene
Regulation of TP53 Activity through Acetylation

Regulation of TP53 Activity through Methylation

Regulation of TP53 Activity through Association
with Co-factors

See all...

Reference sequence information
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Advanced

FASTA -

Homo sapiens p53 protein mRNA, complete cds

GenBank: AF307851 1
GenBank  Graphics

»gi|11866969 |gh|AF387851.1| Homo sapiens p53 protein mRNA, complete cds
GECACGAGCCACCGTCCAGGRAGCAGGTAGCTGCTEGEECTCCAAGGRACACTTTGCGTTCGOGCTGGGAGE
GTGCTTTCCACGACGGTGACACGCTTCCCTGRATTGGCAGCCAGACTGCCTTCCGRGTCACTGCCATGRA
GGAGCCGCAGTCAGATCCTAGCGTCGAGCCCCCTCTGAGTCAGGAMACATTTTCAGACCTATGGARACTA
CTTCCTGARAACAACGTTCTGTCCCCCTTGCCGTCCCAAGCAATGGEATGATTTGATGCTGTCCCCGRALG
ATATTGAACAATGGTTCACTGAAGACCCAGGTCCAGATGAAGCTCCCAGAATGLCAGAGGLTGCTCCCCG
COTGECCCCTECACCAGCAGCTCCTACACCGELGGCCCCTECACCAGCCCCCTCCTGGCCCCTGTCATET
TCTGTCCCTTCCCAGAAAACCTACCAGGGCAGCTACGETTTCCATCTGGGCTTCTTGCATTCTGGRACAG
CCAAGTCTGTGACTTGCACGTACTCCCCTACCCTCAACAAGATATTTTGCCAACTGGCCAAGACCTGLCC
TGTGCAGCTGTGGETTGATTCCACACCCCCGCCCGGCACCCGCRTCCGCGCCATGGCCATCTACAAGCAG
TCACAGCACATGACGGAGGTTGTGAGECGCTECCCCCACCATGAGCGCTGCTCAGATAGCGATGGTCTGG
CCCCTCCTCAGCATCTTATCCGAGTGRAAGGAAATTTGCGTGTGGAGTATTTGGATGACAGAAACACTTT
TCGACATAGTETGETEETECCCTATGAGCCGLCCTGAGGTTGGCTCTGACTGTACCACCATCCACTACAAL
TACATGTGTAACAGTTCCTGCATGOGCGGCATGAACCGGAGGLCCATCCTCACCATCATCACACTGRAAG
ACTCCAGTGETAATCTACTGGGACGEAACAGCTTTEAGGTGCGTGTTTGTGCCTGTCCTGLEAGAGACCE
GCGCACAGAGGAAGAGAATCTCCGCAAGAAAGGGGAGCCTCACCACGAGCTGCCCCCAGGGAGCACTAAG
CGAGCACTGCCCAACAACACCAGCTCCTCTCCCCAGCCARAGAAGALACCACTGEATGGAGAATATTTCA
CCCTTCAGATCCGTOGEGLGTGAGCGCTTCGAGATGTTCCGAGAGCTGAATGAGGCCTTGGAACTCAAGGA
TGCCCAGGCTGEGAAGGAGCCAGGGRGEGGAGCAGGGCTCACTCCAGCCACCTGAAGTCCAAAAAGGGTCAG
TCTACCTCCCGCCATAAAAAACTCATGTTCAAGACAGAAGGGCCTGACTCAGACTGACATTCTCCACTTC
TTGTTCCCCACTGACAGCCTCCCACCCCCATCTCTCCCTCCCCTGCCATTTTGEGT TTTGGGTCTTTGAA
CCCTTGCTTGCAATAGGTGTGCGTCAGAAGCACCCAGGACTTCCATTTGCTTTGTCCCGGGGCTCCACTG
AACAAGTTGGECCTGCACTEGTETTTTGT TGTGEGEAGGAGGATOGGGGEAGTAGGACATACCAGCTTAGATT
TTAAGGTTTTTACTGTGAGGGATGT TTGGGAGATGTAAGAAATGTTCTTGCAGTTAAGGGTTAGTTTACA
ATCAGCCACATTCTAGGTAGGGGCCCACTTCACCGTACTAACCAGGGAAGCTGTCCCTCACTGTTGAATT
TTCTCTAACT TCAAGGCCCATATCTGTGAAATGCTGGCATTTGCACCTACCTCACAGAGTGCATTGTGAG
GETTAATOAAATAATGTACATCTGGCCTTGAAACCACCTTTTATTACATGGGGTCTAGAACTTGACCCCC
TTGAGGGTGCTTGTTCCCTCTCCCTGTTGGETCGETGEETTGGTAGTTTCTACAGTTGGGCAGCTGGTTAG
GTAGAGGGAGTTGTCAAGTCTCTGCTGECCCAGCCARACCCTGTCTGACCACCTCTTGGTGAACCTTAGT
ACCTAAAAGGAAAT CTCACCCCATCCCACACCCTORAGGATTTCATCTCTTGTATATGATGATCTGEATC
CACCAAGACTTGTTTTATGCTCAGGGTCAATTTCTTTTITTCTTTTITTITTITTITTTTITTITCTTTITTCTTTGA
GACTGGGTCTCGCTTTGTTGCCCAGGLTGRAGTGGAGTGGCATAATCTTGGCTTACTGCAGCCTTTGLCT

Help
Change region shown -
Customize view =
Analyze this sequence =
Run BLAST

Pick Primers

Highlight Sequence Features

Find in this Sequence

Articles about the TP53 gene =

[RELATIONSHIP BETWEEN p53/p21/Rb AND
MAPK SIGNALING PATHWAY! [Tsitologiia. 2015]

Deletions linked to TP353 loss drive cancer
through p53-independent mechani [Nature. 2016]

The expression and significance of p53 protein
and Ki-67 protein in pten [Vojnosanit Pregl. 2016]

See all

Pathways for the TP53 gene
Regulation of TP53 Activity through Acetylation

Regulation of TP53 Activity through Methylation

Regulation of TP53 Activity through Association
with Co-factors

See all
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Sign in to NCBI

Nucleotide Nucleotide M

Advanced

GenBank -

Homo sapiens p53 protein mRNA, complete cds
GenBank: AF307851.1

FASTA  Graphics
Go to: [v)
LoCcus AF387851 2521 bp mRMNA linear PRI 29-JAN-2881
DEFINITION Homo sapiens p53 protein mRNA, complete cds.
ACCESSION AF387351
VERSION AF387351.1 GI:11866269
KEYWORDS
SOURCE Homo sapiens (human)
ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 2521)
AUTHORS Chang,N.S., Pratt,N., Heath,J., Schultz,L., Sleve,D., Carey,G.B.
and Zevotek,N.
TITLE Hyaluronidase induction of a WW domain-containing oxidoreductase
that enhances tumor necrosis factor cytotoxicity
JOURNAL J. Biol. Chem. 276 (5), 3361-3370 (2001)
PUEBMED 11858598
REFERENCE 2 (bases 1 to 2521)
AUTHORS Chang,N.-S., Pratt,N. and Heath,J.
TITLE Direct Submission
JOURNAL  Submitted (21-SEP-2888) Laboratory of Molecular Immunology, Guthrie
Research Institute, 1 Guthrie Sguare, Sayre, PA 18848, USA
FEATURES Location/Oualifiers

Help
-
® Complete Record
Coding Sequences
Choose Destination
File Clipboard
Collections Analysis Tool € =
Pick Pri
ighlight Sequence Features
Find in this Sequence
Articles about the TP53 gene =

[RELATIONSHIP BETWEEN p53/p21/Rb AND
MAPK SIGNALING PATHWAY [Tsitologiia. 2015]

Deletions linked to TP53 loss drive cancer
through p53-independent mechani [Mature. 2016]

The expression and significance of p53 protein
and Ki-&67 protein in pten [Vojnosanit Pregl. 2016)

Seeall...

Pathways for the TP53 gene =
Requlation of TP53 Activity through Acetylation

ulation of TP53 Activity through Methylation

You canh save your
entry either in a
file (named
sequence.gb) or on
the clipboard

Bromtormatics



Other Database

- SWISSPROT/UNIPROT (): original DB developed in Switzerland.

' Itis a central access point for extensive curated protein

information, including function, classification, and cross-
reference.

* It is manually annotated and is reviewed.

' |t provides entry flat-file differing from EMBL mainly about the
features that describe the presence
of aa modified, peptide regions corresponding to  isoforms,
structural domains and sites of polymorphisms.

' Together with TrEMBL, it is part of the UNIPROT database.
TrEMBL contains the translation of all the coding sequence
contained in the EMBL database not yet integrated in Swiss-
Prot. TTEMBL entries are automatically annotated by computer
softwares.

66 Bioinformatics



UNIPROT - http://www.uniprot.org

UniProt
X
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UNIPROT - http://www.uniprot.org

UniProt
ve

BLAST Align Retrieve/ID mapping Help Contact

Submit a list of identifiers to retrieve the corresponding UniProt entries, or to map them from or to an external database h

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. @ Basket v

News 2000

UniRef UniParc

Forthcoming changes

Sequence clusters Sequence archive )
o~ - Planned changes for UniProt
( b —
[ B e
Swiss-Prot (551,385) UniProt release 2016_06
ﬁ 1 4 Strength through unity | Removal of the cross-
& Manually annotated
-‘.r : Support;ng data references to NextBio | Change of URIs for neXtProt
and reviewed.
_—
Literature citations Taxonomy Subcellular locations
TrEMBL (64'028’668) UniProt release 2016_05
Automatically ‘ 1 0 Slow/White and the 6 DWORFs | Cross-references to
annotated and not . SIGNOR | Change of UniProt website job identifiers
CREE Cross-ref. databases Diseases Keywords

Sx =
_ i Kﬂ
Mews archive

Getting started Yu@® UniProt data Protein spotlight
\ The Shape Of Harm

May 2016

Q Text search & Download latest release
Cur basic text search allows you to search all the Get the UniProt data

rasnnrcas availahla
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e y =&
Uﬂipl'ot | x Advanced w
L 1) ! |
BLAST Align Retrieve/ID mapping Help Contact
How to use this tool 1. Enter identifiers, separated by a space or a new line, into the form field, for x
example:
Enter or upload a list of identifiers to do one of the following: P31946 P62258
Retrieve the corresponding UniProt entries to download them or work with them on this ALBU_HUMAN
website. EFTU_ECOLI
Convert identifiers which are of a different type to UniProt identifiers or vice versa and 2. If you need to convert to another identifier type, select the source and target type
download the identifier lists. from the dropdown menus.
3. Click the Go button.
@ Help B Help video B Other tutorials and videos & Downloads

1. Provide your identifiers

e.q. P31946 P62258 ALBU HUMAN EFTU _ECOLI

OR upload your own file: | Scegli file
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UniPrd.t"
(1

BLAST Align Retrieve/ID mapping Help Contact

UniProtKB results © sbouc uniproce. [P

- [ £ columns || > | 1 to 25 of 25,804 B Show [25 v
IMI

> Cellular tumor antigen TP53 P53 Homo sapiens (Human)

Reviewed (2,092)

Swiss- Prot

O | P04637 P53_HUMAN

. p53
TFEMBLE"rE“EWEd {2aaaa) ] P02340 P53_MOUSE M5 cellular tumor antigen Tp53 P53,Trp53 Mus musculus (Mouse) 387
p53
Popular organisms [  Qooo87 MDM2_HUMAN RS E3 ubiquitin-protein  MDM2 Homa sapiens (Human) 491
Human (1,144) ligase Mdm2
Mouse (709) ] i Q9NeD8s QoN6DS8_DROME ' GH11591p p53 prac,CG33336,Dmel_CG33336 Drosophila melanogaster 385
{Fruit fly)
Rat (367) @ i P103b1 P53_RAT 'i Cellular tumor antigen Tp53 P53 Rattus norvegicus (Rat) 391
Zebrafish (317) p53
- [ = .
Bovine (307) [ : QoTUuB2 P53_PIG & Cellular tumor antigen TP53 P53 Sus scrofa (Pig) 386
p53
Oth i . E ;
Ef DLganEms 0 QsIMZ4 Q8IMZ4_DROME P53 protein long form  p53 CG33336,Dmel_CG33336 Drosophila melanogaster 4905
I:I variant 1 {Fruit fly)
Go
] P56424 P53_MACMU ﬁ Cellular tumor antigen TP53 P53 Macaca mulatta (Rhesus 393
s ht p53 macaque)
Skl il @ : 015350 P73_HUMAN q Tumor protein p73 TP73 P73 Homo sapiens (Human) 636

Filter "p53" as:

e
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UniProt g
o0

\

BLAST Align Retrieve/ID mapping Help Contact

UniProtkB - P04637 (P53_HUMAN)
D|5p|8y I'\BLAST“EAﬁgn”QFormat“ﬁAddto haﬁketH@HistorvI “®reedback D Helpvideo D Other tutorials and videos

|waFeature viewer

Protein | Cellular tumor antigen p53

TP53
EiFeature table Gene T h
Organism | Homo sapiens (Human) < e

& . _
Em Status I !l Reviewed - Annotation score: m@aﬂmm protein level

E Names & Taxonomy . i
Function
Subcellularlocaljon

Acts as a tumar suppressor in many tumor types; induces growth arrest or apoptosis depending on the physiclogical circumstances and cell type. Involved in cell cycle regulation as a trans-
E activator that acts to negatively regulate cell division by controlling a set of genes required for this process. One of the activated genes is an inhibiter of cyclin-dependent kinases.
E Apoptosis induction seems to be mediated either by stimulation of BAX and FAS antigen expression, or by repression of Bcl-2 expression. In cooperation with mitochondrial PPIF is involved

in activating oxidative stress-induced necrosis; the function is largely independent of transcription. Induces the transcription of long intergenic non-coding RNA p21 (lincRNA-p21) and
E lincRNA-MkIn1. LincRMA-p21 participates in TP53-dependent transcriptional repression leading to apoptosis and seem to have to effect on cell-cycle regulation. Implicated in Motch signaling

cross-over. Prevents CDK7 kinase activity when associated to CAK complex in response to DNA damage, thus stopping cell cycle progression. Isoform 2 enhances the transactivation
E activity of isoform 1 from some but not all TP53-inducible promoters. Isoform 4 suppresses transactivation activity and impairs growth suppression mediated by isoform 1. Isoform 7
E iphiPits_isoform 1-mediated apoptosis. Regulates the circadian clock by repressing CLOCK-ARNTL/BMAL1-mediated transcriptional activation of PER2 (PubMed:24051492).

# 12 Publications «

Family & Domains i
[Gramysoomans [N
Sequences (9) Zn="
|

Mote: Binds 1 zinc ion per subunit,
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i i
Display Sequences (9)
51 Entry Sequence status’: Complete.
laa Feature viewer This entry describes 9 isoforms? produced by alternative promoter usage and alternative splicing. | = align || 1 Add to basket
EFeature table
Isoform 1 (identifier: P04637-1) [UniParc]| & FASTA || # Add to basket | Length: 393
Last modified: Movember 24, 2009 - v4

This isoform has been chosen as the ‘canonical” sequence. All positional information in this entry refers to it. This is also the |
E Names & Taxonomy sequence that appears in the downloadable versions of the entry. Checksum:® ADSC149FDS106131

(. o)
I
. 1a 28 38 44 5@
E MEEPQSDPSY EPPLSQETFS DLWKLLPEMM WLSPLPSQAM DDLMLSPDDI
(R G ™
] EQWFTEDPGP DEAPRMPEAL PPWAPAPAAP TPAAPAPAPS LPLSSSVPSQ
Em KTYQGSYGFR LGFLHSGTAK SVTCTYSPAL MNEMFCQLAKT CPVWQLWWDST
1c@ 1i7e 13@ 19@ 2ee

E PPPGTRVRAM AIYKQSQHMT EVWRRCPHHE RCSDSDGLAP PQHLIRVEGM

210 220 230 240 250
LRVEYLDDRH TFRHSVVVPY EPPEVGSDCT TIHYNYMCHNS SCMGGHMNRRP
260 270 280 290 300
ILTIITLEDS SGNLLGRNSF EVRVCACPGR DRRTEEENLR KKGEPHHELP
310 320 33 348 3se

E”""" =i PGSTKRALPH NTSSSPQPKK KPLDGEYFTL QIRGRERFEM FRELNEALEL

KDAQAGKEPG GSRAHSSHLK SKKGQSTSRH KKLMFKTEGP DSD
Similar proteins

=Top
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UniProt 3
[ 1)

BLAST Align Retrieve/ID mapping Help Centact

UniProtkB - P04637 (P53_HUMAN)
Display %, BLAST || = Align || £3Format || di Add to basket || ® History | “®Feedback B Helpvideo B Other tutorials and videos

= -

Protein | Cellul ..

TP53
EFeature table Gene FASTA (canonical & isoform)

Organism | Homo| XML
RDF/XML

=
E Names & Taxonomy . i
Function
Subcellularle{:aﬁon

| Feature viewer

Acts as a tumor suppressor in many tumer types: induces growth arrest or apoptosis depending on the physiological circumstances and cell type. Invelved in cell cycle regulation as a trans-
E activator that acts to negatively regulate cell division by controlling a set of genes required for this process. One of the activated genes is an inhibitor of cyclin-dependent kinases.
E Apoptosis induction seems to be mediated either by stimulation of BAX and FAS antigen expression, or by repression of Bcl-2 expression. In cooperation with mitochondrial PPIF is involved

in activating oxidative stress-induced necrosis; the function is largely independent of transcription. Induces the transcription of long intergenic non-coding RNA p21 (lincRNA-p21) and
E lincRNA-MEINL, LincRMNA-p21 participates in TPS3-dependent transcriptional repression leading to apoptosis and seem to have to effect on cell-cycle regulation. Implicated in Motch signaling

cross-over, Prevents COK7 kinase activity when associated to CAK complex in response to DNA damage, thus stopping cell cycle progression. Iscform 2 enhances the transactivation
E activity of isoform 1 frem some but not all TPS3-inducible promoters. Isoform 4 suppresses transactivation activity and impairs growth suppression mediated by isoform 1. Isoform 7
E inhi_bits_isoform 1-mediated apoptosis. Regulates the circadian clock by repressing CLOCK-ARNTL/BMAL 1-mediated transcriptional activation of PER2 (PubMed:24051492).

# 12 Publications -

Family & Domains i
[Tramysoomans IS
Sequences (9) Zn
Note: Binds 1 zinc ion per subunit.
.
Sites

g
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>sp|P@4637|P53 HUMAN Cellular tumor antigen p53 0S=Homo sapiens GN=TP53 PE=1 SV=4
MEEPQSDPSVEPPLSQETFSDLWKLLPENNVLSPLPSQAMDDLMLSPDDIEQWFTEDPGP
DEAPRMPEAAPPVAPAPAAPTPAAPAPAPSWPLSSSVPSQKTYQGSYGFRLGFLHSGTAK
SVTCTYSPALNKMFCQLAKTCPVQLWVDSTPPPGTRVRAMAIYKQSQHMTEVVRRCPHHE
RCSDSDGLAPPQHLIRVEGNLRVEYLDDRNTFRHSVVVPYEPPEVGSDCTTIHYNYMCNS
SCMGGMNRRPILTIITLEDSSGNLLGRNSFEVRVCACPGRDRRTEEENLRKKGEPHHELP
PGSTKRALPNNTSSSPQPKKKPLDGEYFTLQIRGRERFEMFRELNEALELKDAQAGKEPG
GSRAHSSHLKSKKGQSTSRHKKLMFKTEGPDSD
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Dlsplay = zinc ion binding & Source: UniProtkg «

[ Entry

|#a Feature viewer

GO - Biological process’ <
= base-excision repair # Source: UniProtkB

B8 Feature table = cell aging # Source: UniProtkB -

» cell cycle arrest # source: UniProtkB

» cell differentiation & sgurce: UniProtkB -

» cell proliferation & source: UniProtkB -

» cellular protein localization & sgurce: UniProtks -

Subcellular location = cellular response to DNA damage stimulus & source: UniProtke -
|:|‘-.m,0|c‘g!‘r & Biotech = cellular response to drug # Sgurce: UniProtkB -
= cellular response to glucose starvation € source: UniProtkB -
PTM / Processing
= cellular response to hypoxia # source: UniProtkE -
v i I L
= cellular response to ionizing radiation ¢ spurce: BHF-UCL +

= chromatin assembly & Source: UniProtkB

= circadian behavior # source: UniProtks

. -
Famlry S OEnS = determination of adult lifespan & spurce: BHF-UCL
Sequences (9) = DNA damage response, signal transduction by p53 class mediator # sgurce: BHF-UCL
= DNA damage response, signal transduction by p53 class mediator resulting in cell cycle arrest @ spurce: Reactome

= DNA damage response, signal transduction by p53 class mediator resulting in transcription of p21 class mediator & sgurce: BHF-UCL
Publications
'_ = DNA strand renaturation # source: UniProtkB

Enlry information = entrainment of circadian clock by photoperiod # source: UniProtkB
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Genome Browsers

0 |t Is an interactive website offering access to
genome sequence data from a variety of
vertebrate and invertebrate species and major
model organisms, integrated with a large
collection of aligned annotations. Two major
genome browser exist; both resources use the
same assembly but each annotates it using their
own pipeline with different gene definitions.

0 Ensembl: http://www.ensembl.org/index.html
1 UCSC: https://genome.ucsc.edu/




Ensembl

Login/Register

BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirrors

Search: | All species : ] for wel] What's New in Ensembl Release 87
e.g. BRCA2 or rat 5:62797383-63627669 or rs699 or coronary heart disease (December 2016)

#» Chicken: Gene set update
* Mouse: update to Ensembl-Havana GENCODE

Still using Human Variant Effect Predictor gene set
Browse a Genome GRCh37?
\/ ,' P | » New dbSNP data for Sheep
Ensembl is a genome browser for vertebrate genomes Go to e. e Zebrafish: update to Ensembl-Havana merged

that supports research in comparative genomics,
evolution, sequence variation and transcriptional
regulation. Ensembl annotate genes, computes multiple = New table on Regulation Summary page
alignments, predicts regulatory function and collects

disease data. Ensembl tools include BLAST, BLAT, Gene expression in Find SNPs and other Full details | All web updates, by release | More news on
BioMart and the Variant Effect Predictor (VEP) for all different tissues variants for my gene our blog &’
supported species.

gene set

GTITATACATTC e 24 Mar 2017: Contacting the Ensembl Helpdesk?
Favourite genomes CRTRAAAGTCT1 Let us know how to reach you. &7
H J=
] ETT(}T?&IEE? e 17 Feb 2017: Free online course — mark [l &7
Human Humang) = GRRACATTTTCC o
GRCh38.p7 GRCh3? ® 03 Feb 2017: What's coming in Ensembl release 88 &/
Retrieve gene sequence Compare genes across Go to Ensembl blog ¢
) . species
ﬁ Mouse % Zebrafish e ]
GRCm38.p5 ~ GRCz10 GCGCCTCTOCTR00CT -
i’ AGGOGACAGATTTOTG Tweets by @ensembl
CACCTCTGCAGCGGCTT .
CCCAGTCCAGEGTGGLG Lataiuyus Ul MO GVEIIWD 11T Y, WUILTTT USIHY
Edit favourites o #mnadERNCNNE Aata INe Anrracnandina

https://www.youtube.com/watch?
> v=ZpnQOOXxXufM




Biomart

Login/Register

BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirrors

Dataset - CHOOSE DATABASE - 4
[None selected]

https://www.youtube.com/watch?v=QvGT2G0-hYA
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