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Scope and Access

The Gene database [1, 2] provides detailed information for known and predicted genes defined by nucleotide sequence
or map position. Currently, Gene contains over 33 million entries and includes data from all major taxonomic groups.
Each record in the database corresponds to a single gene and is derived from processing by the NCBI Reference
Sequence [3, 4] and genome annotation groups [5]. You can access data from the Gene database on the web through
the Gene homepage, programmatically through the Entrez Programming Utilities, or by file transfer through its FTP site.

e Gene Homepage:

o Entrez Programming Utilities:

e Gene Data Files:

e Gene Records in ASN.1 format:

www.ncbi.nim.nih.gov/gene/
www.ncbi.nlm.nih.gov/books/NBK25501
ftp.ncbi.nim.nih.gov/gene/DATA/
ftp.ncbi.nim.nih.gov/gene/DATA/ASN_BINARY/

Choose Destination
O Clipboard

Download 278 items.

You can obtain technical details on the Gene database from the NCBI Bookshelf:

Summary (text) Format

e Gene Help: www.ncbi.nlm.nih.gov/books/NBK3841/ Tabular (text
e Gene FAQ: www.ncbi.nlm.nih.gov/books/NBK3840/ Sort by

Searching Gene t

Enter a set of query terms and click the Search button (A) to find gene records of interest. Select facet filters in the left
column (B) to narrow down the retrieved list. Click the “SIDEBAR” (C) to expand and access functions listed in the
right-hand column. Use the pull-down menus (D) at the top to change the display format or sorting order. From left to
right, the default display (E) provides information on the official symbol and NCBI Gene ID, gene name and source
organism, chromosome location, alias symbols associated with the gene, and OMIM id’s if available. You can save
retrieved Gene records in various formats using the “File” option available under the “Send to” link (F). Click the
official symbol to open the full report of that Gene record.

Gene Gene[ A )| hemochromatosis [ Search |
Create RSS Save search A« Items per page | Format Sort by
_ Summary ® Relevance
Gene slources Ta@lar ~ 20 per page~ Sort by Rel{ﬁanoe - 10 Summary (text) Gene Weight Send to: =
Genomic ®20 ® Tabular Name
Categories Search results ; | : > > 50 Tabular (text) Chromosome
Alternatively spliced Items: 1 to 20 of 558 100 ASN.1 Page E of 28 Next> Last=
Annotated genes XML

Protein-coding © See also 68 discontinued or replaced items.

Pseudogene IE> Name/Gene ID = Description

Ul List
Aliases

Location

Sequence O HFE homeostatic iron regulator [Homo ~ Chromosome 6, NC_000006.12  HFE1, HH, HLA-H, MVCD7, TFQTL2 613609
content ID: 3077 sapiens (human)] (26087347..26098343)
CCDs
Ensembl O HV hemojuvelin BMP co-receptor Chromosome 1, NC_000001.11  HFE2, HFE2A, JH, RGMC 608374
RefSeq ID: 148738 [Homo sapiens (human)] (146017470..146021735,
RefSeqGene complement)
O Hfe homeostatic iron regulator [Mus Chromosome 13, NC_000079.7 MR, MR2
Status cear| ip: 15216 musculus (house mouse)] (23886017..23894837,
+ Current
Gene Advanced Search Builder ["seq cedsT[Filter] anp 24 /J
Clear all O Hfe homeostatic iron reg @ Shoving C ) 1
N . ID: 29199 norvegicus (Norway owing Current itgfns.
Show additional filters rseq/cds[Filter] Cancel Clear
. Edit RN or Add to histor
Advanced Search Builder [© o G -/ e —
Use “Gene Advanced Search Builder” (right) to [Fiter < ['seq cedsFilter] \ Hid index list
access indexed fields through a pull-down menu replaced (5T7200) '| I Previous 200
under the arrow (G), and examine terms indexed o bl (046070) Next 200
through the “Show index list” (H) link. Select a term 52 reseq (60833356)
to enter it in the query box (1) with the selected e e raanes) |
Boolean operator. Click “Add to history” (J) to src mitochondial (373376) Refrech index
preview and save a search to the History section [AND ~| [All Fields v | © © Showindex list
below. Click the number under the Iter?s f_oygnd (K) 5 2ot tiser, M
column to retrieve these records. Use “Edit” (L) to J
customize the query terms. The example combines History Dounlead history Clear history
a custom term with an existing entry in the history, S Add10 Ty hems
which was added back to the History section as a i ) - ‘ found
new entry (M) LOg intO your My NCBI account tO ﬂ Add Search useq ceds' [Fl\ter].:QND#ﬁ F.\Ilerleul‘ ent 5596
tl save a gene Search reSUIt and #6 Add Search "has pseudogene”[Properties] Filters: Current 74841 .
perman.en y . g . ! #5 Add Search human[orgn] Filters: Current 63881 16:23:30
CUSt0m|Ze the dISplay format USIng OptlonS Under #1 Add Search hemochromatosis Schema: base Filters: Current 558 13:31:16
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Contents of a Gene Record

Information found in a Gene record |7 Reoor- P
depends on publicly available dat_a- HFE homeostatic iron regulator [ Homo sapiens (human) ] & Download Datasets
All records, such as the well-studied | . 3077, upaated on 26-0u-2021
human HFE gene (right), contain a - Summary O
Summary section (A) to provide an offcial Symbol HFE . e or contents
. provided by HGMNC ¥
overview Of the g_ene'_The HFE gene Official Full Name homeostatic iron regulator provided by HeMC Genemic context
record also Contalns I|nkS to “\mary source HGNC HGNC 4386 Genomic regions, transcripts, and products
corresponding records from HUGO -See related EnsemblENSG00000010704 MINI613609 S
Gene Nomenclature Committee (B), Gene type protein coding -
: RefSeq status REVIEVWWED Bibliography
other external links such as OMIM [7] Organism Homo szpiens henotypes
(C) It also provides a list of unofficial Lineage Eukaryota; Metazoa: Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; ..
symbols associated with this gene ok mp'::';:i: :&h:himn;g;';i;igaggomﬂ @ A eracons
. 50 known as HH; ; H; , o
(D) a,nd a brIEf Summary Of the gene @ Summary The protein encodad by this gene is a membrane protein that is similar to MHC { Pathways from BioSystems
and its products (E). For ease of with beta2-microglobulin (beta2M). It is thought that this protein functions to regy | ... ions
navigation, the Table of Contents (F) interaciion of the transferrin receptor with transferrin. The iron storage disorder, |
provides direct Iinks tO individual recessive genetic disorder that results from defects in this gene. At least nine al E:‘e;}eg:n: ';::;;:Sn Homaloay. Gane
ti faG . F described for this gene. Additional variants have been found but their full-length Ouﬂtc;cg'_\: ' oo
sections o a ene' repo - mor [provided by RefSeq, .Jul 2008] General protein information
example, click Bibliography (G) to Expression Ubiquitous expression in thyroid (RPKM 5.0), gall bladder (RPKM 4.6) and 24 o '
scroll the display to that section D Ortnologs mouse 2l eE! Rererenes Sequences "R%@
where publications relevant to the @=0 Tiv the new Gene table Relld sequences
Gene record are listed. Similarly, Ty the new Transcript table fonarinte
ocus-specific Databases

click the Reference sequences (H) to

bring the NCBI Reference Sequences section to focus and access individual sequences relevant
to this gene. Click the “all” link next to Orthologs (I) to see orthologs of the gene derived from Ganome Dota Viewer
NCBI Eukaryotic Genome Annotation pipeline. Veriation Viewer (GRS p13)

Genome Browsers &

Variation Viewer (GRCh38)
Graphical Presentation of the Gene on the Genome 1000 Genomes Browser (GRCHST p13)
The Sequence Viewer (SV) panel presents the RefSegs for a Gene record in an interactive and  |gnsemsl

customizable graphical display (below). It depicts the genomic structure of the gene (human HFE |ucsc

in this case), its size, and single nucleotide polymorphisms (SNPs) mapped to it. The ruler

provides the chromosome mapping information (J). The display lists alternatively spliced transcripts and their protein
products by depicting them as bars (exons) linked by thin lines (introns, K). Mouseover the accession of a transcript to
get the summary information in a popup (L).

=0 #| HFE =~ @,‘3 ﬂ) & @ a6 T= = A Tooks » #Tracks' ¥ Downbad® @ ¥ v
rf:m":f ::;eusiatic O |28.088 K 26,088 K 26,890 K 26,892 K 26,094 K 26,096 K J K
RMNA title: mRMNA-homeostatic iron regulator, transcri L il Ll L N
Protein title: hereditary hemochromatosis protein isofor Genes, MENE Prpject (release vwD.35) ][k L0
Protein comment: isoform 1 precursor is encoded by transcr HFE
Merged features: NM_000410.4 and NP_000401.1 " » » | .
Location: 26,087,429..26,098,343 Wi poadies g B —— HFfeasaLl
Length]
Span on NC 00005]:??‘:"[}915 nt NCEI Home sapigns Ennotation Release 105.202149512 b L O
o .12: 10,
Aligned length: 5,176 nt
CDS length: 1,047 nt MR 241203 4
Protein length: 345 aa GEEED > > >  HP_AGA4all
[ Qualifiers] L 094104
Tag: MANE Select GAE4EL1
Hd1384164.1 i » > ® HP_BELETI8531
Download FASTA: NP_000401.1 1390053 I > » » ;NP 205751
SRR INE £ HHM139804.3 f——p— > > ¥ HP_E28573.1
NM_000410.4 exons K | ]
e HH1390E33 iy > > N HP 6205721
Links & Tools HHM_139089.3 H—E=— > > e
CCDS: CCOS4578.1 11390673 — > » BN HE 5205761
Ensembl: ENSPO0000417404.1 i3s0ae.3 = — > » W NP 5285771
ENSTO0000357618.10 HM_13%818.3 > > > | HP_B20575.1
GenelD: 3077 (HFE) HNJ39€1.3 g > »> >0 HP_Ezecsal
HGMNC: 4886 NN pal3eaT49.2 7 e I HP_ee128TE TEL
MIM: 513603 HFE-RAS1
Tl PR 1443831
BLAST mRNA: NM_000410.4 | ——— .
BLAST Protein: NP_000401.1 e i =
. !Wboﬂé‘:ns‘:“:': 7:5 gggggf‘iz (26,087,425..26,058,343) Cited Varizticfs, dbSND B155 v LO
NC_000006.12 (26.087,425..26,098,343) rEETI4TIONT/R/C/E rE28934889 1 | r207289 ||CAF/T [FIST2982 I|B/A/T rsT@TEED | 6/A/T rsllEEEGE | CARYGAT
WM oOoeinad = rs936EE3T | CAAST rs 5571 |/F rsl4@0Ba192 /C r51B45537 | B/
FASTA record: NP DO040L1 rel799948 | 48T r£18085!
' m rslEABTIE 1 A/ rEllIa33Es /
o B e rE2EY34597 1|6 rs1808TSE|| B4R
record: ::' E;’Jcé:ﬂlul‘-‘ r32093459 | T/C Ptete: =t b AN
Nird 000410, rs20713p% | TC rell1BFAEEE 1G0T
Graphical View: NP_000401.1 FE2E948R5 (| AIC rESEEE99E | B/ANC/T
NM_000410.4 rel4EEISHEE | B AT
r7a7Rab145 | [GiA
s2pagast | 6T
H H Live RefSNPs, HbSHF bB15S va L O
Click the arrow (M) in the upper = ' , ,
left-hand to pop the SV d|sp|ay |26, 085 K 26,088 K 25,898 K |26.85¢ K 26,854 K 26,896 K |26, 856 K

into a full-screen mode for optimal

results and more functionality. Features available in this mode allow customizing the display, importing data in various
formats, viewing and downloading subsequences, as well as selecting a region to BLAST and bringing the alignment
results back into the display as new tracks. See SV document linked off the full-screen mode for more details.
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Expression See detalls
p HPA RMA-seq normal tissues v

This newly added section sums up

level of gene expression across

Var[ous tlSSUGS.(A), with information to determine tissue-specificity of all protejn-doding genes

derived from alignment of Body Map BioProject: PRIEB4337 Egj
Publication: PMID 24309898

2 RNA-Seq data (W) Analysis date: Wed Apr 4 07:08:55 2018

You can use the pull-down menu to

Project title: HPA RNA-zseq normal tissues
Description: RNA-seq was performed of tisspe samples from 95 human individuals representing 27 different tissues in order

https://www.ncbi.nlm.nih.gov/gene/3077#gene-expression

select source data from different [HPA RNA-seq normal tissues v —
i i i ile” |i Tissue-specific circular RMNA induction dufing human fetal development

StUdIeS (B) ,CIICk See detallS Ilnk 5 RNA sequencing of total RNA from 20 hufnan tissues

(C) to see this report in a new HPA RNA-seq normal fissues

window, along with the underlying fllumina bodyMap2 transcriplome
data table and detailed counts from
individual samples.

Phenotype Information
The “Phenotypes” section
summarizes available information
from OMIM, NHGRI, and PubMed as
a list of links. The Phenotype and
Genotype Integrator [8] (PheGenl, D)
link provides a user-friendly interface
to a collection of genotype/
phenotype data from available GWA
studies.

“ Phenotypes Samples L r @
BioGRID CRISPR Screen Phenotypes (6 hits/1039 screens) @ Related information -
Find tests for this gene in the NIH Genetic Testing Registry (GTR) Order cDNA clone
Review eQTL and phenotype association data in this region using PheGenl 3D structures

BicAssay
Associated conditions BioAssay by Target (List)
BioAssay by Target (Summary)
ltems 1 - 20 of 30 Page of2  Next> BicAssay, by Gene target
Description Tests BioAssays, RNA| Target, Tested
. . . . . . BicProjects
A genome-wide association study of red blood cell traits using the electronic medical record. Books
GeneReviews: Not available CCDs
. . . e . . . . . - C|inVﬂr
A genome-wide meta-analysis identifies 22 loci associated with eight hematclogical parameters in Consered Domaina
the HaemGen consortium. dbVar
GeneReviews: Not available Full text in PMC
Full text in PMC_nuclectide
Alzheimer disease Compare (Gene neighbors
- Gencme
MedGen: C0002395, OMIM: 104300, GeneReviews: Alzheimer Disease Overview labs GEO Profiles
NG
HomeloGene
Related Records P Vv
A powerful feature of the Gene database is its integration with other resources at NCBI and Nucleotide
elsewhere. The information is provided through links under the “Related information” section (E) | cumim @
in the right hand column. For the human HFE gene, this section contains genetic testing Probe
information from GTR (F), protein, RNA and genomic Reference Sequence records for the gene | Protein
(G), various subsets of SNPs for the gene in dbSNP [6] (H), and Information on genetic PubChem Compound
disorders from/through OMIM (I). PubChem Substance
PubMed

PubMed (GeneRIF)

For genes involved in known biologic pathways, links to BioSystems and outside resource like Publed (OMIN)

Kyoto Encyclopedia of Genes and Genomes (KEGG) are also available. A gene record may PubMed(nucleotidelPNIC)
contain a “Pathways from PubChem” section to provide additional information on the pathways |z .., proteins "
the gene products are involved in. Certain records also have links to databases outside NCBI to | getseq rias

provide disease information or other details. RefSeqGene
SNP

The NCBI genome annotation process also analyzes and collects homologs for available genes | ShP: GeneView

and makes them available as the Ortholog link in the Summary section (p. 2). Taxonomy
UniGene

Variation Viewer
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Displaying and downloading gene records
Use the pull-down menu
(A) to change the display
format of a Gene record.

8]

|A\

Full Report =

HFE homeostatic iron regulator [ Homo sapien

s (human) ]

Send to: =

4 Download Datasets

The browser will Gene ID: 3077, updated on 26-Jul-2021 Format

automatically switch the Full Repdt —

display format selected “ Summary Full Report (text) I Choose Destination !

from the pull-down menu. Expression — (":F"e { C [rciipboara

The “Tabular (text)” option provides more values (such as exon counts) ® Gene Table Collection

than visible in the “Tabular” display itself, and the Gene Table format Gene Table (text) Format

provides transcript-specific exon details. Save a gene record to a local file geneRlF Gene Table (text) =

using the “Send to” link (B) in the following steps: Check the “File” radio ummary - Full Report (text)

button (C), select file format from the pull-down list (D), and click the ?“g‘lmﬂr*’ (text) MI Gene Table (text)
abular

“Create File” button. Doing so from a summary display of multiple gene

records saves all the records in the list.

Tabular (text)

Summary (text)
Tahular (text)

ASN.1 ASN.1
. . XML XML @
Special Gene Table display Ul List Ul List
o a Genomic Sequence |NC_000005 V
HFE homeostatic iron regulator [ Homo sapiens (human)] .~ "~ system W@

Gene |D: 3077, updated on 26-Jul-2021

Reference GRCh38.p13 Primary Assembly NC_000006.12 from: 26087347 to: 26098343

 Exon table for RefSeq RNA XR_241893.4
= Exon table for RefSeq mRNA NM_000410.4 and protein NP_000401.1 Interval (exons 5' to 3')

mRNA transcript variant 1 NM_000410.4, 6 exons, total annotated spliced exon length: 5176
protein isoform 1 precursor NP_000401.1 (CCDS4578.1), 6 coding exons, annotated AA length: 348

Go to nucleotide: Graphics FASTA GenBank

2| Top of page [? | Gene Table help

Interval (exons 5" o 3" @ Length (bp)
E>< Exon Coding Exon Coding Intron
26087429-26087516 ] 26087441-26087516 a8 76 3324
26090841-26091104 26090841-26091104 264 264 209
26091314-26091589 26091314-26091589 276 276 1095
26092685-26092960 F 26092685-26092960 276 276 158
26093119-2609323 26093119-26093232 114 114 853
Homo sapiens chromosomég 6, GRCh38.p7 Primary Assembly f 4
NCBI Reference Sequence: NC_000006 12 ) )
With genome annotation, the “Gene Table”

GenBank  Graphics

»gi|568815592: 26087281 - 26087516 Homo sapiens chromosome &, GRCh38.p7 Primary Assembly
CTARAGTTCTGAAAGACCTGTTGCTTTTCACCAGGAAGT TTTACTGGGCATCTCCTGAGCCTAGGCAATA
GCTETAGGGTGACTTCTEEAGCCATCCCCOTTTCCCCGCCCCCCAAAAGAAGCOOAGATTTAACGEEGEAC
GTGCOGCCAGAGCTGOEGAAATGGECCCOCEAGCCAGGLCGECGCTTCTCCTCOTGATGCTTTTGCAGAC
CECEaTCCTECAGGEECECTTGCTGC

format will be available to display genomic
coordinates of exons and introns for all
annotated transcript variants of the gene (E).
Clicking a set of coordinates (F) retrieves the
subsequence for that element in FASTA
format. Default coordinates are based on the highest level reference assembly for that genome, such as the reference
assembly for the chromosome. If needed, you can also select to use coordinates on other RefSeq records through
options in the pull-down menus (G). One of the splicing variants for human HFE displayed under “Gene Table” format is
NM_000410.3 encoding a protein product NP_000401.1 (H). This variant has six exons, all of which are coding (1).
Columns under the Length (bp) heading (J) contain the exon lengths and the length of the intervening introns.
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