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What is NCBI database?

The NCBI database (http://www.ncbi.nlm.nih.gov/) is a collection of gene, genomic
sequence, transcript and proteins. It is a repositories of GenBank (gene sequence
database), Pubmed (biomedical literature, journals, books) protein databank PDB, EST

(expressed sequence tags) database, RefSeq (non redundant, linked nucleotide and protein
sequence) etc.

For any gene analysis, its sequence retrieval is the first and the important step.

In this lecture we will understand how a gene (transcript) sequence can be retrieved from
NCBI database for its further analysis.


http://www.ncbi.nlm.nih.gov/nucleotide/

1. First open https://www.ncbi.nlm.nih.gov/pubmed/ site.
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2. On left upper side select gene. Type name of gene or gene symbol and organism name.

For example if we want to retrieve transcript sequence of p53 from Homo sapiens
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3. Click on TP53 gene in the window.

< & @ ncbinim.nih.gov/gene/?term=p53+homo+sapiens o e
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Search results [Organism] OR homo sapiens[all Fields]))
AND alive[prop]

Items: 1 to 20 of 2376 Page (1 |of 119  Mext= Last==
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o See also 73 discontinued or replaced items.
Search See more...
Description Location Aliases MIM
tumor protein p53 [Homo Chromosome 17, BCCT, BMFS5, LFS1, P53, TRP53 191170
ID: 7157 sapiens (human)] NC_000017.11 Recent activity =

(7668402..7637550,

Turn Off Clear
complement)

Q, p53 homo sapiens AND (alivelprop]) (2376)

MDMZ2 MDM2 proto-oncogene Chromosome 12. ACTFS, HDMX, LSKE, hdm2 164785 Gene
ID- 4183 [Homo sapiens (human]] NC_00001212
(68808149..68850686) E STRN3 striatin 3 [Homo sapiens]
TP53 tumor protein p53 [ Homo sapiens (human) ] Table of contents

Summary
Gene |D: 7157, updated on 29-Mar-2020 .
Genomic context

»
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~ Summary Genomic regions, transcripts, ar

Expression
Official Symbol TPE3 provided by HGHC
Official Full Name tumor protein p53 provided by HGHC Bibliography
Primary source HGNCHGNC 11998
See related EnsemblENSG00000141510 MIM:191170
Gene type protein coding
RefSeq status REVIEWED HIV-1 interactions
Organism Homo sapiens
Lineage Eukaryota; Mstazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo Interactions
Also known as P53; BCCT; LF51; BMFS5; TRPA3
Summary This gene encodes a tumor suppressor protein containing transcriptional activation, DNA binding, and oligomerization domains. The
encoded protein responds to diverse cellular stresses to regulate expression of target genes, thereby inducing cell cycle arrest,

Phenotypes

Variation

Pathways from PubChem

General gene information
Markers, Clone Names, Homol




4. In the window go down in the mRNA and proteins section where different isoforms of
the gene are shown. In case of p53 there are 15 isoforms are present.

Now click on NM 000546.6 to get nucleotide sequence and NP _000537.3 for protein
seguence.

We are analysing the nucleotide sequence of its first isoform only

mRNA and Protein{s)

1QNM_000546.6 -)NP_000537.3 cellular tumor antigen p53 isoform a

See identical proteins and their annotated locations for NP 000537.3

Status: REVIEWED

Description | Transcript Variant: This variant (1) can initiate translation from two in-frame AUG start codons. The isoform represented in this variant
(&, also known as phb3alpha) results from translation initiation at the upstream start codon. Both variants 1 and 2 encode isoform a,
which is the longest isoform.

Source sequence(s) | AKZ223026, DA453049, X02459
Consensus CDS | CCDS11118.1
UniProtKB/Swiss-Prot | P04637
UniProtKB/TrTEMBL | K7PPAS 053GA5
Related | ENSPO0000269305.4, ENSTO0000269305.8
Conserved Domains (3) summary

pfam00870  P53; P53 DMNA-binding domain
Location:95 — 289

pfam07710 P53 _tetramer; P53 tetramerisation motif
Location:319 — 358

pfam0&563 P53 _TAD; P53 transactivation mofif
Location:5 — 28

2. NM_001126112.2 — NP_001119584.1 cellular tumor antigen p53 isoform a

See jdentical proteins and their annotated locations for NP 001119584.1

Status: RFVIFWFD


https://www.ncbi.nlm.nih.gov/nuccore/NM_000546.6
https://www.ncbi.nlm.nih.gov/protein/NP_000537.3

5. After clicking on NM 000546.6 the following window will open.

GenBank = Sendto: =
Change region shown =

Homo sapiens tumor protein p53 (TP353), transcript variant 1, mRNA —
Customize view =

NCE| Reference Sequence: NM_000546.6
Cisra Do

Analyze this sequence

Go to:
~ Run BLAST
LOCUS NH_E@BE4? ?512 bp mRNA 11n?ar Pﬁ] 13-FEB-282@ Pick Primers
DEFINITION Homo sapiens tumor protein p5%3 (TP53), transcript variant 1, mRMNA.
ACCESSION  NM_2eesd4e Highlight Sequence Features
VERSION NM_88a546.6
KEYWORDS RefSeq; Refseq Select. Find in this Sequence
SOURCE Homo sapiens (human)

ORGANISM Homo sapiens Show in Ganome Data Viewer

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euwarchontoglires; Primates; Haplorrhinij

Catarrhini; Hominidaes; Homo. .
¥ 3 y b
REFERENCE 1 (bases 1 to 2512) Articles about the TP53 gene

AUTHORS Marcel V, Tran PL, Sagne C, Martel-Planche G, vaslin L, COUP-TFII Overexpression Inhibits Cell _
Teulade-Fichou MP, Hall 3, Mergny JL, Hainaut P and Van Dyck E. Proliferation and Invasion [Anticancer Res. 2020]
TITLE G-quadruplex structures in TP53 intron 3: role in alternative

Genetic polymorphisms of TP53 (rs1042522) and
MDM2 {rs2279744) and colorectal ¢ [Gene. 2020]

splicing and in production of p53 mRMA isoforms
JOURMNAL  Carcineogenesis 32 (3}, 271-273 (2011)


https://www.ncbi.nlm.nih.gov/nuccore/NM_000546.6

6. By clicking on FASTA, the sequence of the complete transcript (CDS, 5' UTR and 3’ UTR)
will open.
Select the sequence and copy paste it on a word file.

FASTA = Send to: = .
Change region shown -

Homo sapiens tumor protein p53 (TP53), transcript variant 1, mRNA

HCEI Reference Sequence: NM_000546.6

GenBank  Graphics

*NM_BH8546.6 Homo sapiens tumor protein p53 (TP53), transcript wvariant 1, mRNA

CTCARAAGTCTAGAGCCACCGTCCAGGGAGCAGG TAGE TGCTGGAEC TCCAGEGACACTTTGCGT TCGGGE
TGGEGAGCGTGCTT TCCACGACGGTRACACGE T TCCCTGRAT TGGCAGCCAGACTGECTTCCGGGTCACTG
CCATOGAGGAGCCGCAGTCAGATCCTAGOGTCGAGCCCCCTCTGAGTCAGGAARCAT TTTCAGACCTATG
GAAACTACTTCCTGAAAACAACGT TCTGTCCCCCTTRCCGTCCCAAGCAATGGATGATTTGATGCTGTCC
COGGACGATAT TGAACAATGGTTCACTGAAGACCCAGGTCCAGATGAAGC TCCCAGAATGCCAGAGGCTG
CTCCOCCCGTAECCOCTECACCAGCAGE TCC TACAC CGGRCGGCCCCTGCACCAGCCCOCTCCTGROCOCT
GTCATCTTCTGTCCCT TCOCAGAMAACE TACCAGGGCAGCTACGGT TTCCGTCTGGGCTTCTTGCATTCT
GGEACAGCCAAGTCTGTGACT TGCACGTACTCCCCTRCCCTCAACAAGATGT TTTGCCAACTGGCCAMGA
CCTGCCCTATGCAGCTETGGGTTEAT TCCACACCCCOGCCOGGCACCCGOGTCCGEGLCATGGCCATCTA
CAAGCAGTCACAGCACATGACGGAGGT TATEAGGCGCTGCCCCCACCATRAGCGCTGCTCAGATAGCGAT
GG TCTGECCCCTCCTCAGCATCT TATCCGAGT GGAAGGAAAT T TGCGTGTGEAGTAT TTGGATGACAGAL
A TTT TCGACATAGTGTEGTGG TGCCCTATGAGC CGCCTGAGGT TAGC TCTGACTGTACCACCATCCA
CTACAAC TACATGTGTAACAGTTCCTGCATGGGCGGCATGAACCGRAGGCCCATCCTCACCATCATCACA
CTGGAAGACTCCAGTGETAATCTAC TGGRACGRAMCAGCTTTGAGETGCATETTTGTGCCTGTCCTGRGA
GAGACCGGCGCACAGAGGAAGAGAATC TCOGCAAGAAAGGGGAGCC TCACCACGAGE TACCCCCAGGRAG
CACTAAGCGAGCACTGCCCAACAACACCAGC TCCTCTCCCCAGCCAANGAAGARAC CAC TGGATGEAGAS
TATTTCACCCT TCAGATCCGTRGECATGAGCGCT TCRAGATAT TCCGAGAGE TRAAT BAGGCCT TGGAAL
TCAAGGATGCCCAGGE TERGAAGEAGCCAGGGRGGAGCAGGGL TCACTCCAGCCACCTEAAGTCCAAANS
GGGTCAGTCTACCTOCCGCCATAAMAAACTCATGT TCAAGACAGAAGGGCCTGACT CAGACTGACATTCT
CCACTTCTTGT TCCCCACTGACAGC CTCOCACCCCCATCTCTCOCTCCCCTRCCATTTTGRGTTTTGRGT
CTTTRAACCCTTGCTTGCAATAGGTGTGOGT CAGAAGCACCCAGGACT TCCATTTGCTT TGTCCCGGRGE
TCCACTGAACAAGT TGECCTGCACTGGTGTTTTGT TATGGGGAGEAGGATGEGRAGT AGGACATACCAGE
TTAGATTTTAAGGTTTTTACTGT GAGGGATST TTGGRAGATGTAAGAAATGTTCT TGCAGT TAAGGGTTA
GTTTACAATCAGCCACATTCTAGGTAGGGECCCACT TCACCGTACTAAC CAGGRAAGCTGTCCCTCACTG
TTEARTTTTCTCTAAC T TCAAGGCCCATATCTGTGAMMTGCTGGCAT T TGCACCTACCTCACAGAGTGCA
TTETGAGGGT TAATGAAATAATGTACATCTGGCCT TRAAACCACCTTTTATTACATGGEGTCTAGAACTT
GACCCCCTTEAGGGTGCTTGTTCECTCTCCCTGT TGATCOGTGGAT TGGTAGTTTCTACAGT TGGGCAGE
TGETTAGGTAGAGGGAGT TGTCAAGTCTCTGCTGGC CCAGCCARACCCTATCTRACAACCTCTTGATGAL
CCTTAGTACC TAAAMGGAAAT CTCACCCCATCCCACACCCTGRAGEAT TTCATCTCTTGTATATGATGAT
CTGGATCCACCAAGACTTGT TTTATGC TCAGGGT CAATTTCTTTITTCTTTITTITTTITTITITTTICTTT
TTETTTGAGAC TAGGTCTCGCTT TG T TGOCCAGGE TRGAGTGAAGTGGCATGATCT TRECTTACTGCAGE
CTTTGRCCTCCCCAGCTCGAGCAGTCCTGOCTCAGCC TCCGGAGTAGCTGAGACCACAGETTCATGCCACE
AT GGECCAGCCAACTTTTGCATGT T T TG TAGAGATGGGGTCTCACAGTGT TGCCCAGGCTOGTCTCAAACT
CCTGOGCTCAGGCGATCCACCTGTCTCAGCC TCCCAGAGTGC TGAEAT TACAATTGTGAGCCACCACGTC
CAGC TGOAAGGET CAACATCTTT TACAT TCTGCAAGCACATCTGCATT TTCACCCCACCCTTCCCCTCOCT
TCTCCCTTTTTATATCCCATTTTTATATCGATCTCTTATTTTACAATAAAACTTTGCTGLCS

Customize view -

Analyze this sequence
Run BLAST

Pick Primers
Highlight Sequence Features
Find in this Sequance

Show in Genome Data Viewer

Articles about the TP53 gene &

COUP-TFII Cwerexpression Inhibits Cell
Proliferation and Invasion [Anticancer Res. 2020]

Genetic polymorphisms of TP53 (rs1042522) and
MDM2 {rs2278744) and colorectal ¢ [Gene. 2020]

BRCA1/PE2: Two strengths in cancer
chemoprave [Biochim Biophys Acta Rev Cance..]

Sesall..
Pathways for the TP53 gene &
Ferroptosis
Mitophagy - anima
Fluid shear stress and atherosclerosis

Se=all
Reference sequence information o

RefZeq aternative splicing
Ses 15 reference mRMA seouence solice




7. ldentify CDS (CoDing sequence), 5' UTR (untranslated region), and 3' UTR.

Go back in the step 5 window. Scroll down and click on CDS.

Sdb_wref="MIM:191178"
BxXan 1..114

SEgene="TP53"
JEene_synonym="BCCT; BMF55; LFS51; P53; TRPS3"
Jinference="alignment:5plign:2.1.8"
35..37
fpene="TP53"
Jeene_synonym="BCCT; BMF55; LFS51; P53; TRPS3"
fnote="upstream in-frame stop codon™
exan 115..216
............ Jgenec"1pE3"
SEene_synonym="BCCT; BMF55; LFS5%1; P53; TRP53"

finference="alignment:5plign:2.1.8"
SEgene="TP53"

JEene_synonym="BCCT; BMF55; LFS51; P53; TRPS3"
fnote="isoform a is encoded by transcript variant 1; tumor
protein 53; mutant tumor protein 53; cellular tumor
antigen p5%3; phosphoprotein p53; transformation-related
protein 53; p53 tumor suppressor; antigen NY-C0-13; tumor
supressor ps3”

fcodon_start=1

Sproduct="cellular tumor antigen p5%3 isoform &'
fprotein_id="NP 8ER537.3"

Sdb_wref="CCD5: CCDS511118.1"
Sdb_xref="GenelD:7157F"

Sdb_sref="HGNC: HGNC
Sdb_sref="MIM:191178
ftranslation="MEEPQSDPSVEPPLSQETFSDLWELLPENNY LEPLPSQAMDOLM
LSPDDLEQWF TEDPOGPDEAPRMPEAAPPYAPAPALF TPAAPAFAPSKHP LSSSVPSORT
YOOSYOFRLGF LHSOTAKSY TCTYSPALNKMFCQLAK TCAVQLWWDS TPPPOTRVEAM
ALYEQSQHMTEVVRRCPHHERCSDEDG LAPPQHL LRVEGNLRVEY LDDENTF RHEWWY
PYEPPEVGSDCTT IHYNYMCNS SCMGGMNREPILTIITLEDSSGM LLGRNSFEVRVC A
CPGRORRTEEENLREKGEPHHELPPOS TERALPNNT S55P)PEKKPLOGEYFTLQLRG
RERFEMFRELNEALELKDAQAGK EPOOSRAHSSHLESKKG)STSRHEK LMFK TEGPDS

ga8"

o
143, .1182
SEgene="TP53"

feene_synonym="BCCT; BMF55; LFS51; P53; TRPS3”
fexperiment="experimental ewvidence, no additional details
recorded”

fmmtem "ot md Do IS Amas VB fCad s Fimede FROQACIT AN



8. After clicking on CDS, the CDS region in the complete transcript will be highlighted.
The CDS starts with start codon (AUG) and ends with stop codon.

The sequence before the CDS is called as 5' UTR and after CDS region is called as 3'
UTR.

fgene_synonym="BCCY; BMFSS; LFS1; PS3; TRPS3I™
finference="alignment :5plign:2.1.8"

ODRIGIN
1 ctcasaagtc tagagccacc gtocagggag caggtagotg ctgggctocg gEgacacttt
B1 gcgttcgEgc tEggagcgte ctt tccacga cggtga-:acg ctt ccctgga ttggcagcca

Now select the CDS region as highlighted
and mark this sequence in the complete
transcript sequence as pasted earlier in
the word file.

Like this CDS, 5' UTR and 3' UTR _ Ccactcc spccaccrgs agtccans
sequence of any gene or transcript can o m‘ g Ez.fz;;:zzs scsgccrces seccecntt crecceece

1441 ccaggacttc catttgcttt gtoccgggge tocactgaac sagttggcct goactgetgt
. . . 1591 tttgttptge gE=ggaggat gEEgagtagg acataccagec ttagatttta aggtttttac
be ret rl eved fo r fu rt h e r a n a I S I S C I O n I n 1561 tgrgagggat gtTtgggaga tgtasga3at gricttgcag ttaagggtta grttacaatc
y ) g 1821 agccacattc taggtagggg cocacttcac cgractadcc agggasgctg tocctcoactg
1881 ttgasttttc tctaacttca aggoccatat ctgtgaaatg ctggoatttg cacctacctc
1741 acagagtgca ttgtgagggt tastgasata atgtacatct ggccttgasa ccacctttta
a n d Oth e r p u rposes o 1881 ttacatggge tctageactt gacccocttg agEgtgcttg ttocctctco ctgttgetog
1861 gtgggttggt agtttctaca gttgggcage tggttaggta gagggagttg toaagtctot
1921 gctggcccag coaaaccctg totgacaace tottggtgea cottagtacc tasaaggasa
1981 tctcaccoca toccacacco tEgaggattt catctottgt atatgatgat ctggatccac
2841 caagacttgt tttatgctca gggtcaattt cttitTttctt toTitTitit ttttttcttt
2181 ttctttgaga ctgggtctcg ctttgttgocc caggctggag tEgagtggcg tgatottggc
2161 ttactgcapc ctttgoctoc cogpctogag cagtoctgcc tcagoctocg gagtagctge
2221 pgaccacaggt tcatgoccacc atggccageoc aacttttgea tgttttgtag agatggegtc
2281 tcacagtgtt goccaggctg gtotcaaact cotgggctea ggcgatccac ctgtctcage
2341 ctcoocagagt gotgggatta casttgtgeg ccaccacgtc cagctggasg gEtcaacato
2481 tittacatic tTgcaagcaca ToTgoattit caccocaccc Ttococtoct Totoootitt
24b1 tatatcccat tittatatcg atctcttatt ttacaataaa actttgctge ca




9. Number of exons and their sequence can also be studied.

In case of first isoform of p53 (NM 000546.6 ), there are nine exons are present.

LA DLMALAUE | FULTISU L LSOOy L . S U | LULETTU § LLE 33
ECO: 8@e@269 | PubMed : 17188187, ECO: 8888269 |PubMed: 21317932,
ECO:@@ee269 | PubMed: 22214662} ; propagated from

UniProtkB/Swiss-Prot (PE4637.4); phosphorylation site”
217F. .38
fEene="TpP53"

The corresponding sequence will be et R

highlighted when the specific exon is N ittt

. fEene="TpP53"
CI Ic ked . fEene_synonym="BCCY; BMFS5; LFS1; PS3; TRPS3T
finference="alignment :Splign:2.1.8"
2xon 782, .814
fgene="TP53"
fgene_synonym="BLCT; BMFS5; LFS51; PL3; TRPS3®
finference="alignment :5plign:2.1.8"

These exon sequence can be marked in

fEene_synonym="BCCY; BMFS5; LFS1; PL3; TRPS3®
. . finference="alignment:5plign:2.1.8"
the original sequence pasted on word
fEens="Tp53"
fgene_synonym="BLCT; BMFS5; LFS51; PL3; TRPS3®
f' | fimference="alignment :Splign:2.1.8"7
I e. exan 1e62..1135
fgene="TP53"
fEene_synonym="BLCY; BMFS5; LF51; P53; TRPS3®
finference="alignment :5plign:2.1.8"
exan 1136. .1242
fgene="TpP53"
fgene_synonym="BCCT; BMFS5; LFS1; PS3; TRPS3"
finference="alignment:5plign:2.1.8"
exon 1243, .2512
fEens="Tp53"
fgene_synonym="BLCT; BMFS5; LFS51; PL3; TRPS3®
fimference="alignment :Splign:2.1.8"7
ORIGIN
1 ctcaaaagtc tagagccacc ghtocagggag cagptagotg ctggEctocg gEEacacttt
61 gcgttcggge tEgpagogtg ctttocacga cggtgacacg cttooctgga ttggcagoca
121 pactgccttc cggptcactg coatggagpa Eocgcagtca gatcctagcp togagooocc
181 tctgapgtcag gasacatttt cagacctatg gacactilaaiase Cerr IS AaaaatC
241 ccoccttgocg toccaagoaa tggatgattt gatgotptcc coggacgata ttgeacaatg
391 pttcactgea gacccaggtc cagatgasgc TCCC3gaatE CoagagpctE ctocooocogt


https://www.ncbi.nlm.nih.gov/nuccore/NM_000546.6

Summary

From NCBI database, the isoforms of any gene, their complete sequence can be
retrieved for further study.

Homo sapiens tymner protein p53 (TP53), transcript
variant 1, mRNA
w: MA_O00S4E8
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R R R A T I T A L T I A e T A IO S o L TR o L T AR T RAGRTGT T T IO CAAC TR O CARGR.

ITCCROE ITIR

CRAGCASTCRCAGCACATGACSSAGET TR GASELEC IRDCCCCAC CATRAGC S TEC ICAEATASIGAT
ESICTEECCCCToCICAGIAT I TAICORASTEEARGSARR T ITRC STGISEASTAT ITERATGACAGRR
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