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Transcription, splicing & translation
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Gene and Transcripts at NCBI
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Gene
chromosome 16: NC_000016.10 (88,809,339..88,811,928)

RefSeq Gene: NG_008013.1

Gene products
Two RefSeq Transcripts (splice forms) NM_000485.3, NM_001030018.2

Two RefSeq Proteins (isoforms) NP_000476.1, NP_001025189.1
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Sources of sequence data at NCBI

« Submitted nucleotide sequences and corresponding proteins

* International Sequence Database Colloration (INSDC)

« Standard Sequences
« GenBank -- US Sequence Database at NCBI
» European Nucleotide Archive at EBI
« DNA Databank of Japan at NIG
* Next-Gen sequencing reads
« Sequence Read Archive (SRA)

* High quality curated DNA and protein records
<+ NCBI Reference Sequences >
« Swiss-Prot
* Proteins from structures (PDB)
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Example sequences for APRT

Human non-model RefSeqs (based on INSDC submisssions)
Gene products

Transcripts Proteins

NM_000485.3 - NP_000476.1

NM_001030018.2 - NP_001025189.1
Genomic

Primary Assembly

NC_000016.10 (88,809,339..88,811,928)

RefSeqGene

NG _008013.1 (5,007..7,596)

Rhesus Model RefSeqs (based on gene prediction and next-gen read data)
Transcripts Proteins

XM _ 028841000.1 - XP_028696833.1

XM_001089867.4 - XP_001089867.2

XM_015126795.2 - XP_014982281.2

U.S. National Library of Medicine

National Center for Biotechnology Information

GenBank accessions

Transcripts
BC107151.2
BC106894.2
BC106895.2

Genomic
AY306126.1
AC092384.5
M16446.1
U04709.1
u09817.1

Other Protein

PDB UniProtkKB
10RE_A P07741.2
4X44 A

6FCI_A

4X45 A

6FCH_A

6FD4 A
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PDB sequence to structure links

adenine phosphoribosyltransferase isoform a [Homo sapiens]
NCBI Reference Sequence: NP_000476.1

el 11 HTOIEInsS FAS A yFapnics

Customize view

Analyze this sequence
Go to: (v

LOCusS NP_000476 180 aa linear PRI 22-AUG-2019
DEFINITION adenine phosphoribosyltransferase isoform a [Homo sapiens].
ACCESSION NP_000476

Protein 3D Structure

Crystal Stn

VERSION NP_000476. 1 Human AP
DBSOURCE REFSEQ: accession NM_000485.3 NCB| Structure type in comr
KEYWORDS RefSeq; RefSeq Select. fTJB BH(
SOURCE Homo sapiens (human) source: H

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

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

RefSeq | NP_000476 » 6HGS _A | PDB protein chain
BLAST Similarity




Web Sequence Databases

» Nucleotlde www.ncbi.nlm.nih/nuccore/
« RNA, Genomic DNA sequences

* 409 million (non-bulk) records

» 348 million submitted (INSDC),
61 million NCBI| Reference Sequences

. Pl’OteIn www.ncbi.nlm.nih/protein/

« 774 million records
« 619 million INSDC coding region translations
« 153 million NCBI Reference Sequences

« 2 million imported from outside
* Includes 440 thousand from 3-D structures (PDB)

Does not including next-gen data (SRA)
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Searching NCBI
data



NCBI Web Search Systems

& NCBI  Resources Standard Nucleotide BLAST

- ~

~NCBI Al Dutabasos ¢ bacteria c= blastn | blastp  blastx | tblastn | tblastx

M-m‘:;..w:w

BLASTN progr search leotide databa us! ucleotide
Enter Query Sequence — - W— T—
NCBI Home Welcome to NCBI Popular Resources
Resource List (A-Z) The Nationai Canter 1or BOSRChNGIogy INONTaton BVANCes SoONCe Gnd NOakn by Proviang acoess to PuoMed Enter accession number(s), gi(s), or FASTA sequence(s) « Cloar Query 1
= i S >gnl|SRA|SRR5483149.11 e
- N C Bl i - CCACAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATC '0
o All Databases % bacteria  Search | CAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTAAGTTGGGAGGA d
:lwﬂli CO"'-: for = AGGGCAGTTACCTAATACGTAATTGTTTTGACGTTACCGACAGAATAAGCACCGGCTAAC <
o -~ - Norimsrn TCTGTGCCAGCAGCCGCGGTAATACAGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGT

Domairs & Struchures Daposit cata or manuscnrpes Transfor NCBI data 10 your Fing hop documents. sflond 3

Ganss & Expesion o NGB datadbasos compunar SIS Of WAICh & TA0C Gerome Or, Uplm file Choose File No e chosen ‘e

: . SR SNP

Genoixs & MogKing i Job Title gnlISRAISARS483149.1 1

Gemombs & Meps Protek Enter a descriptive title for your BLAST search 4

Homelogy

Uteraturo P Align two or more seauences

JOnO phus » rpt

Protuins e Choose Search < Human genomic plus transcript (Human G«T)

Sequonce Anstyms Develop Analyze Research o - b Mouse genomic plus transcript (Mouse G+T)

Taxonormy 00 NGB APie a0 0ode ersily an NOB! 100 1o 50t koo NN pasaisch and Masch 14 webinar - Upooming Tasting Database nher Databoses » Others (nr etc.):

Training & Tutoriats il-:.rlf bukd L'JVLJ::." e ';:_z .-ul\,:;r'i: ' E"L.nh.uj;\glv.o,u Parads for the New NCBI AP Keys Nucleotide collection (ne/nt) )

TR 53 ribosomal R quences (Bacter) “

Reference RNA sequences (refseq_rma) [
Organim RefSeq Representative genomes (refseq_representative genomes) do +

Entrez text search system

40-plus integrated databases

Free text and database-specific fielded searches
The PubMed search engine

BLAST — Basic Local Alignment Search Tool

* Sequence similarity search tools

* Finds related nucleotide and protein sequences
* Designed to find homologs
* Used for other sequence analysis tasks




Search NCBI all[sb) x
?'CB'IDataPaseS, - www.ncbi.nlm.nih.gov/search/
Literature Genes Genetics
Bookshelf 684,491 Gene ClinVar
MeSH 277,799 GEO DataSets dbGaP [ 1,217 |
NLM Catalog 1,590,903 GEO Profiles dbSNP L
PubMed 20.116.027 HomoloGene EUFTTE  dbvar
PubMed Central > ot °
* 40 plus integrated literature and
molecular databases
roeins | ® FOrmal syntax for precise queries
Conserved Domainy .
,,,c,] * Links to related data and analyses
Protein ] BioProject PubChem Compound
Protein Clusters BioSample 9,515,814 PubChem Substance
Sparclo Gonome
Structure 145,836 Nucleotide
probe
SRA 681740
Tasonamy

The Entrez

System

Where to begin??
Typically people use only a
few for direct searching
e Startin central hubs

* Assembly

* Taxonomy

* BioProject




BLAST results: finding related sequences

Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download - Manage Columns - Show 100V | @
£3 selectall 11 sequences selected GenBank Graphics  Distance tree of resulits
Gasateien Max  Total Query E Per 2

—~ & Download v  GenBank Graphics

v NA

Ictalurus punctatus adenine phosphoribosyltransferase (aprt), mRNA

Sequence ID: NM_001200489.2 Length: 969 Number of Matches: 1

V] D). dranscnpt vanant 1, mRANA

nbosyliransterase (APAT). ranscript vaniant 2. mRNA Range 1: 325 to 480 GenBank Graphics

yosyliransterase (APAT). mBNA e s e S ey

gning phosphodbosyitransierase (anrt), mRNA 8420“5(92) Je-14 112/156(722’0) 0/156(0%) Plus/Plus

OO R A SV - J— CDS:adenine phosphor 103 L E Y G K A E L E I Q K D A L E P G Q R

AL O i B e

Saccharomyess corgvisian S C adaning sphonhosytransiarase APT?2 T2 a1} l ‘

@ S e e, PYRIN 325 CTCGAGTATGCCACGGCTGAGGTGGAGATTCAGGTGGACGCTGTGGACCCTGGACAGAAG

Zea mays uncharactertzed LOC 100282568 (L.OC100282568), mANA CDS:adenine phosphor 106 L B ¥ A % A B ¥ BE X 0O DAY MR PG ORKR
CDS:adenine phosphor 123 V V V V D D L L A 'r G G T n N A A c B L
e 2 L L L] UL
Sbict 385 GTTCTCG TCGATGACCTGCT&U: CG&AG&G CT&‘I'GTG&AGCGTG Aé(L
CDS:adenine phosphor 126 V L V T D DUL L A 'r 6 ¢ 2 B € A ACE L
CDS:adenine phosphor 143 L G R L Q A E V L E C V
Query 456 CTGGGCCGCCTGCAGGCTGAGGTCCTGGAGTGCGTG 491
Sbgct 445 N 480

sadenine phosphor 146 M K K Q K A Q@ V L 6 C L




A new search experience ...

Measles morbillivirus reference genome

o

»earch results for. Horse

Genome assemblies

NOME ASSEM

EquCab3.0

University of Louisville (January 2018)

ults for: Homo sapiens hemoglobin subunit beta

Genes & sequences

HBB - hemoglobin subunit beta
s (1

rocessed peptides: LVV-hemorphin-7, Spinorphir

ssRNA(
Reference Genomes
|
ear esults for Homo sapiens mitochondrion

Human mitochondrial reference genome
Homn )
Inchuaded in the human reference assembly (GRChIRp13

RetSeq N 12920 engtt &3

Gene (37}  RefSeq protein (13)  PopSet (998)  PubMed (2)

[ Genarme Browser ] ] Primer- BLAST J [ Download |

See &l archeval Homo sapers complete mitochondeasl gencenes (48.239)

We know what you are looking for!

Iso known as: CD113t-C, ECYTS, beta-globin

I N T

Search results for: BLAST

WEB RESOURCE

Web resources

1Gene (2) PubMed (746

Download

BLAST - Basic Local Alignment Search Tool
A tool for comparing an amino acid or nucleotide sequence to an entire sequence library,
identifying regions of high sequence similarity.
blastn blastp blastx Primer-BLAST




- New NCBI Search makes finding genes
and sequences easier

Search NCBI

Rapid access to genes and sequences

Search results for: APRT RefSeq Sequences -
Showing 2 of 2 (by status, accession number

GENE Was this help

. . Transcript nt Protein aa Isoform Status
APRT - adenine phosphoribosyltransferase
HOMO sapiens (human)
Also known as: AMP, APRTD NM_000485.3 931  NP_000476.1 180 a
GenelD: 353
RefSegtanscripts (2) RefSeq proteins (2) RefSeqGene (1) PubMed (69) NM_001030018.2 667 NP_001025189.1 134 b curated

Orthologs Genome Browser BLAST Download z
. ol , & » More options

Search the Nucleotide and Protein databases for more Homo sapiens APRT sequences

RefSeq transcripts (2) RefSeq proteins (2)

orthologs / S|milar genes pal'tia“y rep'aces BLAST Archival GenBank transcript sequences (7) Archival GenBank protein sequences (9)




New Search makes finding related genes easier

JCBI Orthologs How was this calculated?

Literature

1 genes for: channel catfish (Ictalurus punctatus)

™ Oitems

EARCH THE TAXONOMY TREE

Ictalurus punctatus b

' jawed vertebrates

birds 0 selected.
alligators and others i
Species Gene Architecture

turties
lizards 0O Ictalurus aprt

" punclalus adenine
mammais channel catfish phosphoribosyltransferase
amphibians
bony fishes RefSeq transcripts (1)  RefSeq proteins (1)  Architecture

cartilaginous fishes

NM_001200489.2 NP 0011874181 {

Genome Browser InterPro »

Orthologs of vertebrate genes
Similar genes for all eukaryotes

Similar Benes How was this calculated?

SEARCH THE TAXONOMY TREE

Drosophila melanogaster

¢ QOpisthokonta
¢4 animals
priapuiids
arthropods
nematodes
segmented worms
molluscs
brachiopods
echinoderms
chordates
fiatworms
cnidarians
placozoans
fungl

1 genes for: fruit fly (Drosophila mefanogaster)

0 selected.

Species Gene Ortholog
Set

Architec

O Drosophila Aprt
melanogaster  Adenine

fruit iy phosphoribosyitrangietase

RefSeq transcripts (3) RefSeq proteins (3) Architecture

NM_057280.3 NP 4766371 ——
NM_001299679.1 NP_001286908.1 = |
NM_001299980.1 NP_001286909.1 )

Genome Browser InterPro o2




And comparing sequences easier

Cart

haematobium

phosphoribosyltransferase

[ Protein alignment Download ] [ Remove all
5 selected.
Species Gene RNA Protein Remove
" APRT
Hom en
”‘ﬁmflsape S aglasin 2 -
‘ hont vitransiera
& Drosophila Aprt
melanogaster Adenine 3 (m}
fruit fly phosphonbosyltransierase
o4 Danio reric aprt
»ebrafish adenine 1 [n ]
o ’ phosphonbosyltransferase
4 Caenorhabditis T1964.3
elegans Adenine 1 1o}
phosphoribosyltransferase
] : MS3_09305
Schistosoma Adbackie 1 =

X

Protein alignment

@ one sequence per gene (5)

all sequences per gene (8)




Sequences for adenine ribosyltransferase

The known item search for APRT

e Finding related sequences

Live e Orthologs
, e Similar Genes
demonstrations e Accessing COBALT

e Dowloading genes
e BLAST 2 Sequences

e Protein BLAST for bacterial adenine
ribosyltransferase

e Structure of APRT protein in iCn3D
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