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CHAPTER 1

Introduction

MyGene.info provides simple-to-use REST web services to query/retrieve gene annotation data. It’s designed with
simplicity and performance emphasized. A typical use case is to use it to power a web application which requires
querying genes and obtaining common gene annotations. For example, MyGene.info services are used to power
BioGPS.



http://mygene.info
http://mygene.info
http://biogps.org

MyGene.info Documentation, Release 3.0

2 Chapter 1. Introduction



CHAPTER 2

What’s new in v3 API

* Refseq accession number now contains version
* “ensembl”, “refseq” and “accession” contains associations between RNA and protein
* Better mapping between Ensembl and Entrez gene IDs
* JSON structure slightly changed
¢ and more bugfixes
You can read more details about this version on our blog
Migration guide from v2 to v3 API

Still want to stick with v2 API for a while? It’s still there: v2 API, but annotation data there won’t be updated any
more.



http://mygene.info/blog/mygene-info-v3-is-out
doc/migration_from_v2.html
http://mygene.info/v2/doc
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CHAPTER 3

Quick start

MyGene.info provides two simple web services: one for gene queries and the other for gene annotation retrieval. Both
return results in JSON format.

3.1 Gene query service

3.1.1 URL

’http://mygene.info/v3/query

3.1.2 Examples

http://mygene.info/v3/query?gq=cdk2

http://mygene.info/v3/query?g=cdk2&species=human

http://mygene.info/v3/query?g=cdk?

http://mygene.info/v3/query?gq=ILx*

http://mygene.info/v3/query?g=entrezgene:1017
http://mygene.info/v3/query?g=ensemblgene:ENSG00000123374
http://mygene.info/v3/query?g=cdk2&fields=symbol, refseq

Hint: View nicely formatted JSON result in your browser with this handy add-on: JSON formater for Chrome or
JSONView for Firefox.

3.1.3 To learn more

* You can read the full description of our query syntax here.

e Try it live on interactive API page.



http://mygene.info
http://json.org
https://chrome.google.com/webstore/detail/bcjindcccaagfpapjjmafapmmgkkhgoa
https://addons.mozilla.org/en-US/firefox/addon/jsonview/
doc/query_service.html
http://mygene.info/v3/api/
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* Play with our demo applications.

* Batch queries? Yes, you can. do it with a POST request.

3.2 Gene annotation service

3.2.1 URL

’http://mygene.info/v3/gene/<geneid>

3.2.2 Examples

http://mygene.info/v3/gene/1017
http://mygene.info/v3/gene/ENSG00000123374
http://mygene.info/v3/gene/10172?fields=name, symbol, summary

“<geneid>" can be any of valid Entrez or Ensembl Gene ids. A retired Entrez Gene id works too if it is replaced by a
new one.

3.2.3 To learn more

* You can read the full description of our query syntax here.
* Try it live on interactive API page.
¢ Play with our demo applications.

* Yes, batch queries via POST request as well.

6 Chapter 3. Quick start
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doc/query_service.html#batch-queries-via-post
doc/annotation_service.html
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CHAPTER 4

Documentation

4.1 Migration from v2 API

Migrating from v2 API to v3 APl is easy. Here’s a summary of the changes. You may also want to read our blog for
complementary information.

4.1.1 URL change

You will need to access v3 API using “/v3” prefix for service urls:

Gene query service endpoint
v2 http://mygene.info/v2/query
v3 http://mygene.info/v3/query
Gene annotation service endpoint
v2 http://mygene.info/v2/gene
v3 http://mygene.info/v3/gene
4.1.2 Returned Objects

There are several small changes in the returned data structure, as summarized here:



http://mygene.info/blog/mygene-info-v3-is-out
http://mygene.info/v2/query
http://mygene.info/v3/query
http://mygene.info/v2/gene
http://mygene.info/v3/gene
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Accession nhumber with version

“refseq” and “accession” fields now contain accession number including version. Data can be search with and without

version. Version is available for “genomic”, “rna” and “protein” accession number keys.

Note: “genomic” field is returned but is not searchable

v2: http://mygene.info/v2/query?q=NM_052827&fields=refseq.rna

{

"hits": [
{
"_id" . "1017",
"refseq": {
"rna": [

"NM_001290230",
"NM_001798",
"NM_052827",
"XM_011537732"

}

] ’
"max_score":
"took": 3,
"total": 1

0.51962745,

v3: http://mygene.info/v3/query?q=NM_052827 &fields=refseq.rna

{

"hits": [
{
"_id":. "1i017",
" _score": 10.052136,
"refseq": {
"rna": [

"NM_001290230.1",
"NM_001798.4",
"NM_052827.3",
"XM_011537732.1"

}
]I
"total": 1,
"took": 14,

"max_score": 10.052136

“translation” field for RNA-protein mapping

For “ensembl”, “refseq” and “accession” fields, a new sub-field name “translation” is now available. It gives the
association between RNA and its protein product. v2 does not have this information in returned objects.

8 Chapter 4. Documentation
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v3: http://mygene.info/v3/query?q=NM_052827 &fields=refseq.translation,refseq.rna,refseq.protein

{
"max_score": 10.052136,
"total": 1,
"hits": [
{
"_id": "1i017",
"_score": 10.052136,
"refseq": {
"protein": [
"NP_001277159.1",
"NP_001789.2",
"NP_439892.2",
"XP_011536034.1"
JI
"rna": [
"NM_001290230.1",
"NM_001798.4™",
"NM_052827.3",
"XM_011537732.1"
JI

"translation": |
{
"protein": "XP_011536034.1",
"rna": "XM_011537732.1"
}I
{

"protein": "NP_001789.2",
"rna": "NM_001798.4"

"protein": "NP_439892.2",
"rna": "NM_052827.3"

"protein": "NP_001277159.1",
"rna": "NM_001290230.1"

"took": 4

“exons” data structure modification

Warning: Backward-incompatible, data structure changed

“exons” field has two major modifications. It now contains a list of dictionary instead of a dictionary indexed by the
accession number. This accession number is found within the dictionary under the key “transcript”. Finally, inner
“exons” key has been rename to “position”.

v2: http://mygene.info/v2/gene/1698 ?fields=exons

4.1. Migration from v2 API 9
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"_id": "259236",
"exons": {

"NM_147196": {
"cdsstart": 46701487,
"edsend": 46709688,
"txstart": 46701332,
"txend": 46710923,
"chr": "3",
"exons": [

[
46701332,
46701580
J!
[
46705789,
46705907
]I
[
46709125,
46709275
JI
[
46709578,
46710923
1
]I

"strand": 1

v3: http://mygene.info/v3/gene/1698 ?fields=exons

{
"_id": "259236",
"_score": 21.732534,
"exons": |
{
"cdsend": 46709688,
"edsstart": 46701487,
"chr": "3",
"position": |
[
46701332,
46701580
]I
[
46705789,
46705907
JI
[
46709125,
46709275
1,

(continues on next page)

10 Chapter 4. Documentation
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(continued from previous page)

46709578,
46710923
]

1,
"strand": 1,
"transcript": "NM_147196",
"txend": 46710923,
"txstart": 46701332

“dotfield” notation default changed

Warning: May be backward-incompatible, default data structure changed (but can be restored with “dotfield”
paramater setting)

By default, “dotfield” notation is now disabled for gene annotation endpoint in v3 (/gene). It’s enabled by default in
v2. You will need to explicitely pass “dotfield=1" to your queries to have the same behavior as v2.

Note: “dotfield” notation is disabled by default for gene query endpoint (/gene) in both v2 and v2

v2: http://mygene.info/v2/gene/1017 ?ields=refseq.rna

{

"_id": "1017",

"refseq.rna": |
"NM_001290230",
"NM_001798",
"NM_052827",
"XM_011537732"

v3: http://mygene.info/v3/gene/1017 ?fields=refseq.rna

{
n id": "1017",
"_score": 21.731894,
"refseq": {

"rna': [
"NM_001290230.1",
"NM_001798.4",
"NM_052827.3",
"XM_011537732.1"

4.1. Migration from v2 API 11
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http://mygene.info/v3/gene/1017?fields=refseq.rna
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Querying “reporter” data source

“reporter”” data now has to be queried explicitelty, prefixing the query term by “reporter:”

v3: http://mygene.info/v3/query?q=reporter:284542 1 &fields=reporter

4.2 Gene annotation data

4.2.1 Data sources

We currently obtain the gene annotation data from several public data resources and keep them up-to-date, so that you
don’t have to do it:

Source Update frequency Notes
NCBI Entrez weekly snapshot
Ensembl whenever a new release is available
Ensembl Pre! and
EnsemblGenomes
are not included at the moment
Uniprot whenever a new release is available
NetAffx whenever a new release is available | For “reporter” field
PharmGKB whenever a new release is available
UCSC whenever a new release is available | For “exons” field
CPDB whenever a new release is available | For “pathway” field

The most updated data information can be accessed here.

4.2.2 Gene object

Gene annotation data are both stored and returned as a gene object, which is essentially a collection of fields (attributes)
and their values:

{

"_id":
"_score":
"taxid":
"symbol": "CDK2",
"entrezgene": 1017,
"name": "cyclin-dependent kinase 2",
"genomic_pos": {

"start": 55966769,

"chr": "12",

"end": 55972784,

"strand": 1

"1017",
20.4676,
9606,

}

The example above omits most of available fields. For a full example, you can just check out a few gene examples:
CDK2, ADA. Or, did you try our interactive API page yet?

12 Chapter 4. Documentation
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4.2.3 _id field

Each individual gene object contains an “_id” field as the primary key. The value of the “_id” field is the NCBI gene
ID (the same as “entrezgene” field, but as a string) if available for a gene object, otherwise, Ensembl gene ID is used
(e.g. those Ensembl-only genes). Here is an example. We recommend to use “entrezgene” field for the NCBI gene
ID, and “ensembl.gene” field for Ensembl gene ID, instead of using “_id” field.

Note: Regardless how the value of the “_id” field looks like, either NCBI gene ID or Ensembl gene ID always works
for our gene annotation service /v3/gene/<geneid>.

4.2.4 _score field

You will often see a “_score” field in the returned gene object, which is the internal score representing how well the
query matches the returned gene object. It probably does not mean much in gene annotation service when only one
gene object is returned. In gene query service, by default, the returned gene hits are sorted by the scores in descending
order.

4.2.5 Species

We support ALL species annotated by NCBI and Ensembl. All of our services allow you to pass a “species’” parameter
to limit the query results. “species” parameter accepts taxonomy ids as the input. You can look for the taxomony ids
for your favorite species from NCBI Taxonomy.

For convenience, we allow you to pass these common names for commonly used species (e.g.
“species=human,mouse,rat’):

Common name | Genus name Taxonomy id
human Homo sapiens 9606

mouse Mus musculus 10090

rat Rattus norvegicus 10116

fruitfly Drosophila melanogaster | 7227
nematode Caenorhabditis elegans 6239
zebrafish Danio rerio 7955
thale-cress Arabidopsis thaliana 3702

frog Xenopus tropicalis 8364

pig Sus scrofa 9823

If needed, you can pass “species=all” to query against all available species, although, we recommend you to pass
specific species you need for faster response.

4.2.6 Genome assemblies

Our gene query service supports genome interval queries. We import genomic location data from Ensembl, so all
species available there are supported. You can find the their reference genome assemblies information here.

This table lists the genome assembies for commonly-used species:

4.2. Gene annotation data 13
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Common name | Genus name Genome assembly

human Homo sapiens GRCh38 (hg38), also support hg19
mouse Mus musculus GRCm38 (mm10), also support mm9
rat Rattus norvegicus Rnor_6.0 (rn6)

fruitfly Drosophila melanogaster | BDGP6 (dm6)

nematode Caenorhabditis elegans WBcel235 (cell)

zebrafish Danio rerio GRCz10 (danRer10)

frog Xenopus tropicalis JGI_7.0 (xenTro7)

pig Sus scrofa Sscrofal0.2 (susScr3)

4.2.7 Available fields

The table below lists of all of the possible fields that could be in a gene object.

4.3 Data release notes

This page contains metadata about each MyGene.info data release. Click a link to see more.

4.3.1 MyGene Releases

4.4 Gene query service

This page describes the reference for MyGene.info gene query web service. It’s also recommended to try it live on our
interactive API page.

4.4.1 Service endpoint

http://mygene.info/v3/query

4.4.2 GET request
Query parameters

q

[IP=i]

Required, passing user query. The detailed query syntax for parameter “q” we explained below.

fields

Optional, can be a comma-separated fields to limit the fields returned from the matching gene hits. The
supported field names can be found from any gene object (e.g. gene 1017). Note that it supports dot
notation as well, e.g., you can pass “refseq.rna”. If “fields=all”, all available fields will be returned.
Default: “symbol,name,taxid,entrezgene”.

14 Chapter 4. Documentation
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species

Optional, can be used to limit the gene hits from given species. You can use “common names” for nine
common species (human, mouse, rat, fruitfly, nematode, zebrafish, thale-cress, frog and pig). All other
species, you can provide their taxonomy ids. See more details here. Multiple species can be passed using
comma as a separator. Passing “all” will query against all available species. Default: all.

size

Optional, the maximum number of matching gene hits to return (with a cap of 1000 at the moment).
Default: 10.

from

Optional, the number of matching gene hits to skip, starting from 0. Default: 0

Hint: The combination of “size” and “from” parameters can be used to get paging for large query:

g=cdk*&size=50 first 50 hits
g=cdk~*&size=50&from=50 the next 50 hits
fetch_all

Optional, a boolean, which when TRUE, allows fast retrieval of all unsorted query hits. The return object
contains a _scroll_id field, which when passed as a parameter to the query endpoint, returns the next 1000
query results. Setting fetch_all = TRUE causes the results to be inherently unsorted, therefore the sort
parameter is ignored. For more information see examples using fetch_all here. Default: FALSE.

scroll_id

Optional, a string containing the _scroll_id returned from a query request with fetch_all = TRUE. Sup-
plying a valid scroll_id will return the next 1000 unordered results. If the next results are not obtained
within 1 minute of the previous set of results, the scroll_id becomes stale, and a new one must be obtained
with another query request with fetch_all = TRUE. All other parameters are ignored when the scroll_id
parameter is supplied. For more information see examples using scroll_id here.

sort

Optional, the comma-separated fields to sort on. Prefix with “-” for descending order, otherwise in as-
cending order. Default: sort by matching scores in decending order.

facets

Optional, a single field or comma-separated fields to return facets, for example, “facets=taxid”,
“facets=taxid,type_of_gene”. See examples of faceted queries here.

4.4. Gene query service 15
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facet_size

Optional, an integer (1 <= facet_size <= 1000) that specifies how many buckets to ret

urn in a faceted query.

species_facet_filter

Optional, relevant when faceting on species (i.e., “facets=taxid” are passed). It’s used to pass species
filter without changing the scope of faceting, so that the returned facet counts won’t change. FEither
species name or taxonomy id can be used, just like “species” parameter above. See examples of faceted
queries here.

entrezonly

Optional, when passed as “true” or “1”, the query returns only the hits with valid Entrez gene ids. Default:
false.

ensemblonly

Optional, when passed as “true” or “1”, the query returns only the hits with valid Ensembl gene ids.
Default: false.

callback

Optional, you can pass a “callback” parameter to make a JSONP call.

dotfield

Optional, can be used to control the format of the returned gene object. If “dotfield” is true, the returned
data object is returned flattened (no nested objects) using dotfield notation for key names. Default: false.

filter

Alias for “fields” parameter.

limit

Alias for “size” parameter.

skip

Alias for “from” parameter.

16 Chapter 4. Documentation
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email

Optional, if you are regular users of our services, we encourage you to provide us an email, so that we can
better track the usage or follow up with you.

Query syntax

[TPSLLN

Examples of query parameter “q’:

Simple queries

search for everything:

g=cdk2
g=tumor suppressor
g="cyclin-dependent kinase"

search for any fields

default as "AND" for all query terms

search for the phrase

Fielded queries

g=entrezgene:1017
g=symbol:cdk2
g=refseq:NM_001798

Available fields

This table lists some commonly used fields can be used for “fielded queries”. Check here for the complete list of

available fields.
Field Description Examples
entrezgene Entrez gene id g=entrezgene: 1017
ensembl.gene Ensembl gene id g=ensembl.gene:ENSG00000123374
symbol official gene symbol g=symbol:cdk2
name gene name g=name:cyclin-dependent
alias gene alias g=alias:p33
summary gene summary text g=summary:insulin
refseq NCBI RefSeq id (both rna and pro- | g=refseq:NM_001798
teins) g=refseq:NP_439892
unigene NCBI UniGene id g=unigene:Hs.19192
homologene NCBI HomoloGene id g=homologene:74409
accession NCBI GeneBank Accession number | g=accession:AA810989
ensembl.transcript Ensembl transcript id g=ensembl.transcript: ENST00000266
ensembl.protein Ensembl protein id g=ensembl.protein:ENSP0000024304
uniprot UniProt id g=uniprot:P24941
ipi (deprecated!) IPIid q=ipi:IPI00031681
pdb PDB id q=pdb:1AQI
prosite Prosite id g=prosite:PS50011
pfam PFam id g=pfam:PF00069

Continued on next page

4.4. Gene query service
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Table 1 — continued from previous page

Field Description Examples
interpro InterPro id g=interpro:IPR008351
mim OMIM id g=mim:116953
pharmgkb PharmGKB id g=pharmgkb:PA101
reporter Affymetrix probeset id q=reporter:204252_at
reagent GNF reagent id g=reagent: GNF282834
g0 Gene Ontology id q=go:0000307
hgnc HUGO Gene Nomenclature Com- | q=hgnc:1771
mittee
hprd Human Protein Reference Database | q=hprd:00310
mgi Mouse Genome Informatics g=mgi:MGI\:88339
rgd Rat Genome Database q=rgd:620620
flybase A Database of Drosophila Genes & | g=flybase:FBgn0004107&species=fry
Genomes
wormbase C elegans and related nematodes | g=wormbase:WBGene00057218&spq
database
zfin Zebrafish Information Network g=zfin:ZDB-GENE-980526-
104&species=zebrafish
tair Arabidopsis Information Resource q=tair: AT3G48750&species=thale-
cress
xenbase g=xenbase:XB-GENE-
Xenopus laevis and Xenopus 1001990&species=frog
tropicalis
biology and genomics resource
mirbase g=mirbase:MI0017267
database of published miRNA
sequences and annotation
retired q=retired:84999
Retired Entrez gene id, including
those with replaced gene ids.

Genome interval query

When we detect your query (“q” parameter) contains a genome interval pattern like this one:

itfly

rcies=31234

chrX:151,073,054-151,383, 976

we will do the genome interval query for you. Besides above interval string, you also need to specify “species”
parameter (with the default as human). These are all acceptted queries:

g=chrX:151073054-151383976&species:9606
g=chrX:151,073,054-151,383, 976&species:human

Hint: As you can see above, the genomic locations can include commas in it.

See also:

18
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Genome assembly information

Wildcard queries

Wildcard character “*” or “?” is supported in either simple queries or fielded queries:

g=CDK?
g=symbol :CDK?
g=IL*R

single character wildcard
single character wildcard within "symbol" field
multiple character wildcard

Note: Wildcard character can not be the first character. It will be ignored.

Boolean operators and grouping

You can use AND/OR/NOT boolean operators and grouping to form complicated queries:

g=tumor AND suppressor

g=CDK2 OR BTK

g="tumor suppressor" NOT receptor
g=(interleukin OR insulin) AND receptor

AND operator

OR operator

NOT operator

the use of parentheses

Returned object

A GET request like this:

http://mygene.info/v3/query?g=symbol:cdk2

should return hits as:

"hits": [
{
"name": "cyclin-dependent kinase 2",
"_score": 87.76775,
"symbol": "CDK2",
"taxid": 9606,
"entrezgene": 1017,
"_id": "1017"

"name": "cyclin-dependent kinase 2",
"_score": 79.480484,

"symbol": "Cdk2",

"taxid": 10090,

"entrezgene": 12566,

"_id": "12566"

"name": "cyclin dependent kinase 2",
" _score": 62.286797,
"symbol": "Cdk2",

(continues on next page)
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"taxid": 10116,
"entrezgene": 362817,

"_id": "362817"
}
]I
"total": 3,
"max_score": 87.76775,
"took": 4

Faceted queries

If you need to perform a faceted query, you can pass an optional “facets” parameter. For example, if you want to get
the facets on species, you can pass “facets=taxid”:

A GET request like this:

http://mygene.info/v3/query?g=cdk2&size=1&facets=taxid

should return hits as:

"hits": [
{

"entrezgene":1017,
"name":"cyclin-dependent kinase 2",
" _score":400.43347,
"symbol":"CDK2",
"_id":"1017",
"taxid":9606

}
]I
"total":26,
"max_score":400.43347,
"took":7,
"facets": {
"taxid": {
" _type":"terms",
"total":26,
"terms": [

{
"count":14,
"term": 9606

"count":7,
"term":10116

"count":5,
"term":10090
}
]I
"other":0,
"missing":0

(continues on next page)
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Another useful field to get facets on is “type_of_gene’”:

http://mygene.info/v3/query?g=cdk2&size=1&facets=type_of_gene

It should return hits as:

"hits": [
{
"entrezgene":1017,
"name":"cyclin-dependent kinase 2",
" _score":400.43347,
"symbol":"CDK2",
"_id":"1017",
"taxid":9606
}
]I
"total":26,
"max_score":400.43347,
"took":97,
"facets": {
"type_of gene": {
" _type":"terms",
"total":26,
"terms": [
{
"count":20,
"term": "protein-coding"

"count": o0,
"term": "pseudo"
}
1,
"other":0,
"missing":0

If you need to, you can also pass multiple fields as comma-separated list:

http://mygene.info/v3/query?g=cdk2&size=1&facets=taxid, type_of_gene

Particularly relevant to species facets (i.e., “facets=taxid”), you can pass a “species_facet_filter” parameter to filter the
returned hits on a given species, without changing the scope of the facets (i.e. facet counts will not change). This is
useful when you need to get the subset of the hits for a given species after the initial faceted query on species.

You can see the different “hits” are returned in the following queries, while “facets” keeps the same:

http://mygene.info/v3/query?g=cdk?&size=1&facets=taxid&species_facet_filter=human

V.S.
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http://mygene.info/v3/query?g=cdk?&size=1&facets=taxid&species_facet_filter=mouse

Scrolling queries

If you want to return ALL results of a very large query (>10,000 results), sometimes the paging method described
above can take too long. In these cases, you can use a scrolling query. This is a two-step process that turns off
database sorting to allow very fast retrieval of all query results. To begin a scrolling query, you first call the query
endpoint as you normally would, but with an extra parameter fetch_all = TRUE. For example, a GET request to:

http://mygene.info/v3/query?g=brain&fetch_all=TRUE

Returns the following object:

{

" _scroll_id":

. "cXV1enlUaGVuRmvV0Y2g7MTATMIAINSY1MzMwOl 9HM2 9rRkg2VFZ5S1c3cTIt YkI4RHCTMIAINYIMIY301MOV1VCal 94UWALY

(_)",
"max_score": 13.958638,
"took": 270,

"total": 14571,

"hits": [
{
"_id": "390259",
" _score": 13.958638,
"entrezgene": 390259,
"name": "brain specific homeobox",
"symbol": "BSX",
"taxid": 9606

}y

At this point, the first 1000 hits have been returned (of ~14,000 total), and a scroll has been set up for your query. To
get the next batch of 1000 unordered results, simply execute a GET request to the following address, supplying the
_scroll_id from the first step into the scroll_id parameter in the second step:

http://mygene.info/v3/query?scroll__

—1d=cXV1cnlUaGVuRmV0OY2g7MTATMIJAINJYIMzMwOl19HM2 9rRkg2VFZ55S1c3cTItYkI4RHC7MJAINJY1IMIY301IMOV1IVCal 94UWd]

Hint: Your scroll will remain active for 1 minute from the last time you requested results from it. If your scroll
expires before you get the last batch of results, you must re-request the scroll_id by setting fetch_all = TRUE as in
step 1.

4.4.3 Batch queries via POST

Although making simple GET requests above to our gene query service is sufficient in most of use cases, there are
some cases you might find it’s more efficient to make queries in a batch (e.g., retrieving gene annotation for multiple
genes). Fortunately, you can also make batch queries via POST requests when you need:
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URL: http://mygene.info/v3/query
HTTP method: POST

Query parameters

q

Required, multiple query terms seperated by comma (also support “+” or white space), but no wildcard,
e.g., ‘q=1017,1018’ or ‘q=CDK2+BTK’

scopes

Optional, specify one or more fields (separated by comma) as the search “scopes”, e.g.,
“scopes=entrezgene”, ‘“scopes=entrezgene,ensemblgene”. The available “fields” can be passed to
“scopes’” parameter are /isted above. Default: “scopes=entrezgene,ensemblgene,retired” (either Entrez
or Ensembl gene ids).

species

Optional, can be used to limit the gene hits from given species. You can use ‘“common names” for nine
common species (human, mouse, rat, fruitfly, nematode, zebrafish, thale-cress, frog and pig). All other
species, you can provide their taxonomy ids. See more details here. Multiple species can be passed using
comma as a separator. Default: all.

fields

Optional, can be a comma-separated fields to limit the fields returned from the matching gene hits. The
supported field names can be found from any gene object (e.g. gene 1017). Note that it supports dot
notation as well, e.g., you can pass “refseq.rna”. If “fields=all”, all available fields will be returned.
Default: “symbol,name,taxid,entrezgene”.

dotfield

Optional, can be used to control the format of the returned fields when passed “fields” parameter contains
dot notation, e.g. “fields=refseq.rna”. If “dofield” is true, the returned data object contains a single
“refseq.rna” field, otherwise, a single “refseq” field with a sub-field of “rna”. Default: false.

email

Optional, if you are regular users of our services, we encourage you to provide us an email, so that we can
better track the usage or follow up with you.

Example code

Unlike GET requests, you can easily test them from browser, make a POST request is often done via a piece of code.

Here is a sample python snippet:

4.4. Gene query service
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import requests

headers = {'content-type': 'application/x-www-form-urlencoded'}
params = 'gq=1017,1018&scopes=entrezgene&fields=name, symbol,taxid, entrezgene'
res = requests.post ('http://mygene.info/v3/query', data=params, headers=headers)

Returned object

Returned result (the value of “res.text” variable above) from above example code should look like this:

l

'_id': '1017',

' _score': 22.757837,

'entrezgene': 1017,

'name': 'cyclin dependent kinase 2',
'query': '1017",

'symbol': 'CDK2',

'taxid': 9606

'_id': r1o018"',
'_score': 22.757782,

'entrezgene': 1018,

'name': 'cyclin dependent kinase 3',
'query': '1018"',

'symbol': 'CDK3',

'taxid': 9606

Tip: “query” field in returned object indicates the matching query term.

Note: if no “fields” parameter is specified, all available fields will be returned

If a query term has no match, it will return with “notfound” field as “true”:

params = 'g=1017,dummyé&scopes=entrezgene&fields=name, symbol,taxid, entrezgene'
res = requests.post ('http://mygene.info/v3/query', data=params, headers=headers)
[
{
"name": "cyclin-dependent kinase 2",

"symbol": "CDK2",
"taxid": 9606,

"entrezgene": 1017,
"query": "1017",
ll_idll : ll1017"

}y

{
llq.ueryll : n dummy n ,

"notfound": true

(continues on next page)
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If a query term has multiple matches, they will be included with the same “query” field:

params = 'g=tp53,1017&scopes=symbol,entrezgene&fields=name, symbol,taxid,entrezgene’
res = requests.post ('http://mygene.info/v3/query', data=params, headers=headers)
[
{
"name": "tumor protein pb53",

"symbol": "TP53",
"taxid": 9606,

"entrezgene": 7157,
llq.ueryll : lltp53",
" idll: ll7l57"
}y
{
"name": "tumor protein pb53",

"symbol": "Tp53",
"taxid": 10116,
"entrezgene": 24842,
"query": "tpb3",
"_id": "24842"

"name": "cyclin-dependent kinase 2",
"symbol": "CDK2",

"taxid": 9606,

"entrezgene": 1017,

"query": "1017",

"_id": "1017"

4.5 Gene annotation service

This page describes the reference for MyGene.info gene annotation web service. It’s also recommended to try it live
on our interactive API page.

4.5.1 Service endpoint

http://mygene.info/v3/gene

4.5.2 GET request

To obtain the gene annotation via our web service is as simple as calling this URL:

http://mygene.info/v3/gene/<geneid>
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geneid above can be either Entrez gene id (“1017”) or Ensembl gene id (“ENSG00000123374”). By default, this will
return the complete gene annotation object in JSON format. See /ere for an example and /ere for more details. If the
input geneid is not valid, 404 (NOT FOUND) will be returned.

Hint: A retired Entrez gene id works too if it is replaced by a new one, e.g., 245794. But a “discontinued” gene id
will not return any hit, e.g., 138.

Optionally, you can pass a “fields” parameter to return only the annotation you want (by filtering returned object
fields):

http://mygene.info/v3/gene/1017?fields=name, symbol

“fields” accepts any attributes (a.k.a fields) available from the gene object. Multiple attributes should be seperated by
commas. If an attribute is not available for a specific gene object, it will be ignored. Note that the attribute names are
case-sensitive.

Just like gene query service, you can also pass a “callback” parameter to make a JSONP call.
Query parameters
fields

Optional, can be a comma-separated fields to limit the fields returned from the gene object. If “fields=all”,
all available fields will be returned. Note that it supports dot notation as well, e.g., you can pass “ref-
seq.rna”. Default: “fields=all”.

callback

Optional, you can pass a “callback” parameter to make a JSONP <http://ajaxian.com/archives/jsonp-
Jjson-with-padding> call.

filter

Alias for “fields” parameter.

dotfield

Optional, can be used to control the format of the returned fields when passed “fields” parameter contains
dot notation, e.g. “fields=refseq.rna”. If “dofield” is true, the returned data object contains a single
“refseq.rna” field, otherwise, a single “refseq” field with a sub-field of “rna”. Default: false.

email

Optional, if you are regular users of our services, we encourage you to provide us an email, so that we can
better track the usage or follow up with you.
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Returned object

A GET request like this:

http://mygene.info/v3/gene/1017

should return a gene object below:

{

"HGNC": "1771",
"HPRD": "00310",
"MIM": "116953",
"Vega": "OTTHUMG00000170575",
"_id": "1017",
" _score": 21.731894,
"accession": {
"genomic": [

"AC025162.48",
"AC034102.32",
"AF512553.1",
"AJ223951.1",
"AMYH02026556.1",
"AMYH02026557.1",
"CH471054.1",
"KT584459.1",
"NC_000012.12",
"NC_018923.2",

"NG_034014
"u50730.2"
]I
"protein": [
"AAA35667.
"AAHO03065.
"AAM34794.
"AAP35467
"ABM84693.
"ABM92215.
"BAA32794.
"BAF84630.
"BAG56780.
"CAA43807.
"CAA43985.
"CAL38014.
"EAW96856.
"EAW96857.

.l",

1"/
l",
1",

-1"/

l"l
1"/
1",
l"l
1"/
1"/
l"l
1"/
1"’
l"l

"EAW96858.1",
"EAW96859.1",
"EAW96860.1",
"NP_001277159.1",
"NP_001789.2",
"NP_439892.2",
"pP24941.2",
"XP_011536034.1"

]I

"rna": [
"AAT789250.1",
"AA810989.1",
"AB012305.1",

(continues on next page)
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"AK291941.1",
"AK293246.1",
"AM393136.1",
"BC003065.2",
"BJ991087.1",
"BT006821.1",
"DA814453.1",
"DQ890598.2",
"DQ893767.2",
"M68520.1",
"NM_001290230.1",
"NM_001798.4",
"NM_052827.3",
"X61622.1",
"X62071.1",
"XM_011537732.1"

]I

"translation": [

{

"protein": "BAA32794.

"rna": "AB(012305.1"

}I

{
"protein": "XP_011536034.1",
"rna": "XM_011537732.1"

}I

{
"protein": "ABM92215.1",
"rna": "DQ890598.2"

}I

{
"protein": "NP_439892.2",
"rna": "NM_052827.3"

}I

{
"protein": "AAA35667.1",
"rna": "M68520.1"

}I

{
"protein": "BAG56780.1",
"rna": "AK293246.1"

}I

{
"protein": "BAF84630.1",
"rna": "AK291941.1"

}I

{
"protein": "AAP35467.1",
"rna": "BT006821.1"

}I

{
"protein": "CAA43807.1",
"rna": "X61622.1"

}I

{
"protein": "CAL38014.1",

"rna": "AM393136.1"

1||,

(continues on next page)
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"protein": "CAA43985.1",
"rna": "X62071.1"

}I

{
"protein": "AAHO03065.1",

"rna": "BC003065.2"

"protein": "NP_001789.2",
"rna": "NM_001798.4"

"protein": "NP_001277159.1",
"rna": "NM_001290230.1"

"protein": "ABM84693.1",
"rna": "DQ893767.2"

]
by
"alias": |
"CDKN2",
"p33 (CDK2) "
]I
"ee": "2.7.11.22",
"ensembl": {
"gene": "ENSG00000123374",
"protein": [
"ENSP00000243067",
"ENSP00000266970",
"ENSP00000393605",
"ENSP00000450983",
"ENSP00000452138",
"ENSP00000452514"
]l
"transcript": |
"ENST00000266970",
"ENST00000354056",
"ENST00000440311",
"ENST00000553376",
"ENST00000554545",
"ENST00000554619",
"ENST00000555357",
"ENST00000555408",
"ENST00000556146",
"ENST00000556276",
"ENST00000556464",
"ENST00000556656"
]I
"translation": [
{
"protein": "ENSP00000266970",
"rna": "ENST00000266970"
}I

(continues on next page)
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]
s

"protein": "ENSP00000450983",
"rna": "ENST00000555408"

"protein": "ENSP00000452514",
"rna": "ENST00000553376"

"protein": "ENSP00000393605",
"rna": "ENST00000440311"

"protein": "ENSP00000452138",
"rna": "ENST00000555357"

"protein": "ENSP00000243067",
"rna": "ENST00000354056"

"entrezgene": 1017,
"exons": |

{

"edsend": 55971625,
"edsstart": 55967008,
"chr": "12",
"position": [
[
55966768,
55967124
]I
[
55968048,
55968169
JI
[
55968777,
55968948
1,
[
55971043,
55971247
JI
[
55971520,
55972789
]
]I
"strand": 1,
"transcript": "NM_001290230",
"txend": 55972789,
"txstart": 55966768

"edsend": 55971625,

(continues on next page)
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"edsstart": 55967008,

"chr": "12",
"position": |
[
55966768,
55967124
JI
[
55967856,
55967934
:|!
[
55968048,
55968169
]I
[
55968777,
55968948
}I
[
55969474,
55969576
1s
[
55971043,
55971247
]I
[
55971520,
55972789
]
1s
"strand": 1,
"transcript":

"NM_001798",

"txend": 55972789,
"txstart": 55966768

"edsend": 55971625,
"edsstart": 55967008,

"chr": "12",
"position": |
[
55966768,
55967124
JI
[
55967856,
55967934
JI
[
55968048,
55968169
JI
[
55968777,
55968948

(continues on next page)
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JI
[
55971043,
55971247
J!
[
55971520,
55972789
1
]I
"strand": 1,
"transcript": "NM_052827",
"txend": 55972789,
"txstart": 55966768
}
]I
"exons_hgl9": [
{
"edsend": 56365409,
"edsstart": 56360792,
"chr": "12",
"position": [
[
56360552,
56360908
1,
[
56361832,
56361953
]I
[
56362561,
56362732
JI
[
56364827,
56365031
1,
[
56365304,
56366573
]
]I
"strand": 1,
"transcript": "NM_001290230",
"txend": 56366573,
"txstart": 56360552

"edsend": 56365409,
"edsstart": 56360792,
"chr": "12",
"position": [
[
56360552,
56360908

1,

(continues on next page)
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56361640,
56361718

56361832,
56361953

56362561,
56362732

56363258,
56363360

56364827,
56365031

56365304,
56366573
]

]I
"strand": 1,
"transcript": "NM_001798",
"txend": 56366573,
"txstart": 56360552

"edsend": 56365409,
"edsstart": 56360792,
"chr": "12",
"position": [
[
56360552,
56360908
JI
[
56361640,
56361718
JI
[
56361832,
56361953
1,
[
56362561,
56362732
JI
[
56364827,
56365031
J!
[
56365304,

(continues on next page)
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56366573
1

]I

"strand": 1,

"transcript": "NM_052827",

"txend": 56366573,

"txstart": 56360552

}
]l
"generif": [
{

"pubmed": 11907280,

"text": "Cyclin A/Cdk2 and cyclin E/cdk2 continuously shuttle between the
—nucleus and the cytoplasm"

}I
{

"pubmed": 12049628,

"text": "results argue that TTK-associated CDK2 may function to maintain target-
—specific phosphorylation of RNA Pol II that is essential for Tat transactivation of
—HIV-1 promoter"

}I
{
"pubmed": 12081504,
"text": "Activation mechanism role of cyclin binding versus phosphorylation"

"pubmed": 12114499,
"text": "CDK2/cyclin E is required for Tat-dependent transcription in vitro."

"pubmed": 12149264,

"text": "CDK2 binding to cyclin E is required to drive cells from G(l) into S_
—phase”

}I
{

"pubmed": 12531694,

"text": "Interferon gamma reduces the activity of Cdk4 and Cdk2, inhibiting he_
—G1l cell cycle in human hepatocellular carcinoma cells."

}I
{
"pubmed": 12676582,
"text": "CDK2 is not required for sustained cell division."
}I
{

"pubmed": 12729791,

"text": "Data suggest that the interaction between PKCeta and cyclin E is_
—carefully regulated, and is correlated with the inactivated form of the cyclin E/
—Cdk2 complex."

}I
{

"pubmed": 12732645,

"text": "IRF1l represses CDK2 gene expression by interfering with SPl-dependent,_
—transcriptional activation."

}I
{
"pubmed": 12801928,
"text": "role in regulating Cdc25A half life"

(continues on next page)
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}I
{
"pubmed": 12810668,
"text": "TGF-beta 1 inhibition requires early G(1l) induction and stabilization,
—of p2l protein, which binds to & inhibits cyclin E-CDK2 and cyclin A-CDK2 kinase,
—activity rather than direct modulation of cyclin or CDK protein levels as seen in,
—other systems."
}’
{
"pubmed": 12857729,
"text": "Cdk2 has a role in phosphorylation of the NF-Y transcription factor"

"pubmed": 12912980,
"text": "CDK2 has a role in the G2 DNA damage checkpoint"

"pubmed": 12915577,

"text": "Kaposi's sarcoma-associated herpesvirus K-bZIP physically associates_
—with cyclin-CDK2 and downmodulates its kinase activity."

}I
{

"pubmed": 12947099,

"text": "it 1is evident that B-Myb protein may promote cell proliferation by a_
—non-transcriptional mechanism that involves release of active cyclin/cyclin,
—dependent kinase 2 from cyclin-dependent inhibitor 1C p57 (KIP2)"

}I
{

"pubmed": 12954644,

"text": "Inhibition of Cdk2 by 1,25-(0H)2D3 may thus involve two mechanisms: 1)
—reduced nuclear Cdk2 available for cyclin binding and activation and 2) impairment,,
—of cyclin E-Cdk2-dependent p27 degradation through cytoplasmic mislocalization of |
—Cdk2."

}I
{

"pubmed": 14506259,

"text": "kinetic insight into the basis for selecting suboptimal specificity,,
—determinants for the phosphorylation of cellular substrates"

}I
{

"pubmed": 14536078,

"text": "multisite phosphorylation by Cdk2 and GSK3 controls cyclin E_
—degradation"

}l
{
"pubmed": 14550307,
"text": "CDK2 binds to SU9516 at Leu83 and Glu81l"
}I
{

"pubmed": 14551212,

"text": "CDK2 activation process through phosphorylation is examined using 2D,
—PAGE"

}l
{

"pubmed": 14562046,

"text": "Epstein-Barr virus can inhibit genotoxin-induced Gl arrest downstream_
—of p53 by preventing the inactivation of CDK2"

[
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}I
{

"pubmed": 14612403,

"text": "p220 is an essential downstream component of the cyclin E/Cdk2_
—signaling pathway and functions to coordinate multiple elements of the G1/S_
—transition.”

}I
{

"pubmed": 14645251,

"text": "CDK2-cyclin E, without prior CDK4-cyclin D activity, can phosphorylate,,
—and inactivate pRb, activate E2F, and induce DNA synthesis."

by

"pubmed": 14646596,
"text": "significant difference in their biochemical properties between CDK4/
—cyclin D1 and CDK2/cyclin A affecting regulation of cellular RB function"
}’
{
"pubmed": 14694185,
"text": "cyclin-dependent kinase (CDK)2, -4, and -6 were down-regulated from_
—the myelocytes/metamyelocytes stages and onward"
}I
{
"pubmed": 14701826,
"text": "CDK2 complexes have roles in G(l)/S deregulation and tumor progression"

"pubmed": 14985333,
"text": "CDK2 regulates beta-catenin phosphorylation/ degradation"

"pubmed": 15004027,
"text": "Cdk2 and Cdk4 phosphorylate human Cdtl and induce its degradation"

"pubmed": 15024385,

"text": "Binding to Cdk2-cyclin A is accompanied by p27 folding, and kinetic_
—data suggest a sequential mechanism that is initiated by binding to cyclin A"

}I
{

"pubmed": 15063782,

"text": "We also found that cyclin A/CDK2 phosphorylates Axin, thereby,,
—enhancing its association with beta-catenin."

}l
{

"pubmed": 15159402,

"text": "study provides evidence that the cyclin Al-cyclin dependent kinase 2 _,
—complex plays a role in several signaling pathways important for cell cycle control,
—and meiosis"

}l
{
"pubmed": 15178429,
"text": "interacts with dephosphorylated NIRE"
}I
{
"pubmed": 15199159,
"text": "cyclin A-cdk2 plays an ancillary noncatalytic role in the_

—ubiquitination of p27 (KIP1l) by the SCF (skp2) complex" (continues on next page)
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}I
{

"pubmed": 15226429,

"text": "Results identify an important role for CDK2 in the maintenance of
—genomic stability, acting via an ATM- and ATR-dependent pathway."

}I
{

"pubmed": 15309028,

"text": "after CDK4/6 inactivation, the fate of pancreatic tumor cells depends,,
—on the ability to modulate CDK2 activity"

}I
{

"pubmed": 15355984,

"text": "Data suggest that cyclin D1-Cdk2 complexes mediate some of the,
—transforming effects of cyclin D1 and demonstrate that the cyclin D1-Cdk2 fusion,
—protein is a useful model to investigate the biological functions of cyclin D1-Cdk2
—complexes."

}I
{

"pubmed": 15456866,

"text": "These findings establish a novel function for cyclin Al and CDK2 in_,
—DNA double strand break repair following radiation damage."

by
{

"pubmed": 15572662,

"text": "Phosphborylation of progesterone receptor serine 400 mediates ligand-
—independent transcriptional activity in response to activation of CDK2."

}I
{
"pubmed": 15601848,
"text": "cyclin A/Cdk2 has a role as a progesterone receptor coactivator"

b

"pubmed": 15607961,

"text": "CDK2 depletion suppressed growth and cell cycle progression in_,
—melanoma and may be a suitable drug target in melanoma."

}I
{

"pubmed": 15611077,

"text": "Inhibition of CDK2 kinase by indole-3-carbinol is accompanied by,
—selective alterations in cyclin E composition."

}I
{

"pubmed": 15632290,

"text": "molecular dynamics study on the complex CDK2 with the peptide_
—substrate HHASPRK"

}I
{

"pubmed": 15649889,

"text": "Results demonstrate that a peptide derived from the alphab helix of_
—cyclin A significantly inhibits kinase activity of complexes harboring CDK2, and,
—forms stable complexes with CDK2-cyclin A."

}I
{

"pubmed": 15660127,

"text": "crystal structure of phospho-CDK2 in complex with a truncated cyclin_
—FE1l (residues 81-363) at 2.25 A resolution"

(continues on next page)
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}I
{
"pubmed": 15665273,
"text": "CDK2-BRCAl-Nucleophosmin pathway coordinately functions in cell growth,_
—and tumor progression pathways."
}I
{
"pubmed": 15671017,
"text": "HTm4 binding to KAP.Cdk2.cyclin A complex enhances the phosphatase,,
—activity of KAP, dissociates cyclin A, and facilitates KAP dephosphorylation of Cdk2
}I
{
"pubmed": 15695825,
"text": "Results present a comprehensive description of the dynamic behavior of |
—cyclin-dependent kinase 2 in complex with cyclin A."
}I
{
"pubmed": 15707957,
"text": "Puralpha has been shown to colocalize with cyclin A/Cdk2 and to,
—colmmunoprecipitate with cyclin A during S-phase and we show that this interaction,
—1s mediated by a specific affinity of Puralpha for Cdk2."

by

"pubmed": 15890360,

"text": "Rapid binding of p27 domain 1 to cyclin A tethers the inhibitor to the,
—binary Cdk2/cyclin A complex"

}I
{

"pubmed": 15922732,

"text": "CDK2 translational down-regulation may be a key regulatory event in_,
—replicative senescence of endothelial cells."

}I
{

"pubmed": 15944161,

"text": "origin recognition complex 2 has an unexpected role in CDK2 activation,
— a linkage that could be important for maintaining genomic stability"

by
{

"pubmed": 15964852,

"text": "Cdk2 destabilizes p2l via the cy2 cyclin-binding motif and p21_
—phosphorylation"

}I
{

"pubmed": 16036217,

"text": "Our results demonstrate that differential regulation of Cdc2 and Cdk2
—activity by different doses of doxorubicin may contribute to the induction of two,
—modes of cell death in hepatoma cells, either apoptosis or cell death through,
—mitotic catastrophe."

}l
{

"pubmed": 16082200,

"text": "CINP is part of the Cdc7-dependent mechanism of origin firing and a_
—functional and physical link between Cdk2 and Cdc7 complexes at the origins"

}I
{
"pubmed": 16082227,

(continues on next page)
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"text": "CDK2 inhibition modifies the dynamics of chromatin-bound,

—minichromosome maintenance complex and replication protein A"
}I
{

"pubmed": 16085226,

"text": "results indicate that CDK2 participates in Tat-mediated HIV-1_,
—transcription and may serve as a potential therapeutic target”

}I
{

"pubmed": 16150942,

"text": "Cdk2 inhibition decreases the efficiency of chemical induction of KSHV_
—lytic transcripts ORF 50 and 26. Importantly, Cdk2 activity is also essential for
—replication in other human herpesviruses"

}I
{

"pubmed": 16258277,

"text": "A new concept indicates in this review that both Cdk2 and/or Cdc2 can,
—drive cells through G1/S phase in parallel."

}I
{

"pubmed": 16262700,

"text": "Cdk2 dependent phosphorylation(s) cannot be a critical trigger of
—replicon initiation in response to reoxygenation after several hours of hypoxia, at,_
—least in the T24 cells studied”

}I
{

"pubmed": 16343435,

"text": "We propose that during TNFalpha-induced apoptosis, PKCdelta-mediated,_
—phosphorylation of p2l (WAF1/CIP1l) at (146)Ser attenuates the Cdk2 binding of_,
—p21 (WAF1/CIP1l) and thereby upregulates Cdk2 activity."

}I
{

"pubmed": 16407256,

"text": "molecular analysis of the CDK5/p25 and CDK2/cyclin A systems"

by
{

"pubmed": 16504183,

"text": "Cyclin-dependent kinases regulate the transcriptional activity of
—FOXMlc; a combination of three phosphorylation sites mediates the Cyclin E and,
—Cyclin A/CDK2 effects."

by
{

"pubmed": 16540140,

"text": "Here, we show that human papillomavirus type 16 16El1--E4 is also able_
—to associate with cyclin A and Cdk2 during the G2 phase of the cell cycle."

}I

"pubmed": 16575928,
"text": "The interaction between roscovitine and cyclin-dependent kinase 2
— (cdk2) was investigated by performing correlated ab initio quantum-chemical,
—calculations."
}I
{
"pubmed": 16707497,
"text": "the phospho-CDK2/cyclin A recruitment site has a role in substrate_
—recognition"

},
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"pubmed": 16762841,
"text": "Phosphorylation of the linker histone H1 by CDK regulates its binding_
—to HPlalpha"
by

"pubmed": 16765349,

"text": "suggest a novel retinoic acid (RA)-signaling, by which RA-induced p21_
—induction and complex formation with cyclin E/CDK2 diverts CDK2 function from,
—normally driving proliferation to alternatively promoting apoptosis"

}’
{

"pubmed": 16824683,

"text": "Membrane depolarization may stimulate cellular proliferation by,
—augmenting the expression of cyclin E leading to increases in Cdk2 activity and RB_
—phosphorylation in a neuroblastoma cell line."

}’
{

"pubmed": 16912045,

"text": "the Chkl-mediated S-phase checkpoint targets initiation factor Cdc45_
—via a Cdc25A/Cdk2-independent mechanism"

}I
{

"pubmed": 16912201,

"text": "Breast cancer cells lacking cancer predisposition genes BRCAl are more,
—sensitive to CDK2 inhibitors."

}I
{

"pubmed": 17001081,

"text": "analysis of the NBIl-binding site on cyclin A which inhibits the_
—catalytic activity of the complex cyclin-dependent kinase 2-cyclin A"

by
{

"pubmed": 17013093,

"text": "progression of melanoma is associated with changes in CDK-2 expression,
—level”

}I
{

"pubmed": 17038621,

"text": "functional interaction between CDK2 and FOXOl provides a mechanism
—that regulates apoptotic cell death after DNA strand breakage"

}I
{

"pubmed": 17095507,

"text": "Kinetic and crystallographic analyses of CDK2-cyclin A complexes,,
—reveal that this inhibitory mechanism operates through steric blockade of peptide_,
—substrate binding."

}I
{

"pubmed": 17207508,

"text": "Review highlights an alternative role for CDK2 in the regulation of_,
—progesterone receptor signaling."

}I
{
"pubmed": 17293600,

"text": "TopBPl necessary for the G(1)/S transition: one for activating cycling
—E/CDK2 kinase and the other for loading replication components onto chromatin to_,
—initiate DNA synthesis." (continues on next page)
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}I
{

"pubmed": 17361108,

"text": "Our results demonstrate that CDK2 is capable of autophosphorylation at,_
—Thrl60."

}I
{

"pubmed": 17371838,

"text": "results argue that Mdm2 is needed for full inhibition of Cdk2 activity,,
—by p2l, thereby positively contributing to p53-dependent cell cycle arrest"

}I
{

"pubmed": 17386261,

"text": "Both Cdkl and -2 require cyclin binding and T loop phosphorylation for
—full activity."

}I
{
"pubmed": 17409409,
"text": "Observational study of gene-disease association. (HuGE Navigator)"
}I
{

"pubmed": 17495531,

"text": "The structure of phospho-CDK2/cyclin B is reported. pCDK2/cyclin B is_,
—less discriminatory in substrate recognition than CDK2/cyclin A & has properties of
—both an S-phase & an M-phase kinase. CDK2/cyclin B is effective against S phase_,
—substrates."

}I
{

"pubmed": 17638878,

"text": "ATRIP is a CDK2 substrate, and CDK2-dependent phosphorylation of S224_
—regulates the ability of ATR-ATRIP to promote cell cycle arrest in response to DNA
—damage"

}I
{

"pubmed": 17713927,

"text": "Phosphorylation on a conserved Thrl4 can inhibit activities of both,
—the kinases, but phosphorylating another conserved Tyrl5, however, can lead to,
—totally opposite inhibition and stimulation consequences in CDK2 and CDK5."

}I
{

"pubmed": 18042686,

"text": "The conserved rigid regions are important for nucleotide binding,
—catalysis, and substrate recognition; most flexible regions correlate with those,
—where large conformational changes occur during CDK2 regulation processes."

}I
{
"pubmed": 18156799,
"text": "cdk2 activity is necessary for the survival of human DLBCL."

"pubmed": 18174243,
"text": "Observational study of gene-disease association. (HuGE Navigator)"

"pubmed": 18199752,
"text": "major Cdk2-dependent multiple gene regulatory events are present in_
—pemphigus vulgar"
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}y

"pubmed": 18202766,

"text": "serum starvation induces Gl arrest through suppression of Skp2-
—dependent CDK2 activity and Skp2-independent CDK4 activity in human SK-OV-3 ovarian,
—cancer cells"

}I
{

"pubmed": 18208561,

"text": "growth arrest by SmE directly correlates with the reduction of cyclin,
—E, CDK2, CDC25C and CDC2 expression, and up-regulation of p27Kip"

}I
{

"pubmed": 18236071,

"text": "Findings strongly demonstrate that retinoblastoma (RB) and cyclin-
—dependent kinase 2 (CDK2) on one side and cytokeratin 8 (CK8) and epidermal growth,
—factor receptor 2 (HER2) on the other may affect the clinical course of the disease_
—in 56% of patients."

}y

"pubmed": 18276582,
"text": "Cyclin E and SV40 small T antigen cooperate to bypass quiescence and,,
—contribute to transformation by activating CDK2 in human fibroblasts"
}I
{
"pubmed": 18281541,
"text": "Observational study of gene-disease association. (HuGE Navigator)"

by

"pubmed": 18345036,

"text": "Bim-mediated apoptosis following actin damage due to deregulation of
—Cdk2 and the cell cycle by the absence of functional p53."

}I
{

"pubmed": 18372919,

"text": "G2 phase cyclin A/cdk2 controls the timing of entry into mitosis by,
—controlling the subsequent activation of cyclin B/cdkl, but also has an unexpected,
—role in coordinating the activation of cyclin B/cdkl at the centrosome and in the,
—nucleus"

}I
{

"pubmed": 18400748,

"text": "disruption of the spindle-assembly checkpoint does not directly,,
—~influence p53 activation, but the shortening of the mitotic arrest allows cyclin E-
—CDK2 to be activated before the accumulation of p2l (CIP1/WAF1l)."

}I
{

"pubmed": 18408738,

"text": "Results suggest that GSK-3 regulates nuclear p27 Kipl expression,
—through downregulation of Skp2 expression and regulates p27 Kipl assembly with CDK2,
— playing a critical role in the GO/Gl arrest associated with intestinal cell
—differentiation."

}I
{

"pubmed": 18470542,

"text": "The structures of fully active cyclin-dependent kinase-2
— (CDK2) complexed with ATP and peptide substrate, CDK2 after the catalytic reaction,

—and CDK2 inhibited by phosphorylation at Thrl4/Tyrl5 were studied usindcanBnuesonnext page)
—dynamics simulations."
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"pubmed": 18507837,
"text": "Observational study of gene-disease association. (HuGE Navigator)"

"pubmed": 18617527,

"text": "Cdk2-associated complexes, by targeting SHP-1 for proteolysis,
—counteract the ability of SHP-1 to block cell cycle progression of intestinal,_
—epithelial cells"

}’
{

"pubmed": 18635963,

"text": "Cyclin A-CDK activity during G(l) would result in an inhibition of
—progression into the S phase."

}I
{

"pubmed": 18667424,

"text": "the cyclin A-CDK2 complex may be a potential effector of NFATs,
—specifically NFATcl, in mediating SMC multiplication leading to neointima formation.

n
—

}I
{

"pubmed": 18784074,

"text": "Cdk2 negatively regulates the activity of hPXR, and suggest an,
—important role for Cdk2 in regulating hPXR activity and CYP3A4 expression in_,
—hepatocytes passing through the cell cycle"

}I
{

"pubmed": 18806832,

"text": "This suggests an important role for CDK2 in cell cycle regulation in_,
—hESCs that are likely to bear significant impacts on the maintenance of their_
—pluripotent phenotype."

}I
{
"pubmed": 18941885,
"text": "Observational study of gene-disease association. (HuUGE Navigator)"

"pubmed": 19061641,
"text": "Cyclin A assembles with Cdkl only after complex formation with Cdk2_
—reaches a plateau during late S and G2 phases."
}I
{
"pubmed": 19066288,
"text": "These findings establish phosphorylation events by CDKs 1 and 2 as key,
—regulators of Discs Large 1 localisation and function."
}I
{
"pubmed": 19091404,
"text": "Notch-1 may be mediated through regulating the expression of cell
—cycle regulatory proteins cyclin D1, CDK2 and p2l and the activity of Akt signaling"
}I
{
"pubmed": 19101503,

"text": "These results demonstrate that double phosphorylation of CDK2 peptides,,
—increases the stoichiometry of metal ion binding, and hence may contribute to the,
wpreviously observed regulation of CDK2 activity by metal ions." (continues on next page)
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}y

"pubmed": 19103742,

"text": "the pathway of apoptin-induced apoptosis and show that it essentially,,
—depends on abnormal phosphatidylinositol 3-kinase (PI3-kinase)/Akt activation,
—resulting in the activation of the cyclin-dependent kinase CDK2"

}I
{
"pubmed": 19124506,
"text": "Observational study of gene-disease association. (HuGE Navigator)"
}’
{

"pubmed": 19166026,

"text": "Overexpression of CDK2 was strongly correlated with abnormal
—proliferation in laryngeal squamous cell carcinoma."

}I
{

"pubmed": 19197163,

"text": "Results show that human Cdk2 is a functional homolog for most of Ime2
—functions."

}I
{

"pubmed": 19201832,

"text": "disruption of Smad2 function by CDK2 phosphorylation acts as a_,
—mechanism for TGF-beta resistance in multiple myeloma."

by
{
"pubmed": 19258477,
"text": "Observational study of gene-disease association. (HuUGE Navigator)"
}I
{

"pubmed": 19258477,

"text": "Strengthened signals in imputation-based analysis at CDK2 SNPs_,
—rs2069391, rs2069414 and rsl17528736 lend evidence to the role of cell cycle genes_,
—1in ovarian cancer etiology."

}I
{

"pubmed": 19321444,

"text": "The combination of st and deregulated cyclin E result in cooperative_,
—and coordinated activation of both an essential origin licensing factor, CDC6, and,
—an activity required for origin firing, CDK2, resulting in progression from_
—quiescence to S phase."

}I
{

"pubmed": 19440053,

"text": "Co-depletion of Cdc6 and p53 in normal cells restored Cdk2 activation,
—and Rb phosphorylation, permitting them to enter S phase with a reduced rate of
—replication.”

}I
{
"pubmed": 19594747,
"text": "Observational study of gene-disease association. (HuGE Navigator)"
}I
{

"pubmed": 19596857,

"text": "resistance of oral squamous carcinoma to IFNgamma is not due to_,
—deficiency in STATl-dependent signaling but from a defect in the signaling_

—,component that mediates IFNgamma-induced down-regulation of CcnA2 and (epatinues on nextpage)
—expression"
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}y

"pubmed": 19609547,

"text": "Four genes previously not examined in that respect in laryngeal
—carcinoma, occurred to be good markers of the neoplasm. They are: metal-proteinase,
—ADAM12, cyclin-dependent kinase 2-CDK2, kinesin 14-KIF14, suppressor 1 of
—~checkpoint-CHES1."

}’
{

"pubmed": 19631451,

"text": "Data demonstrate that the novel anticancer mechanism of hinokitiol,
—involves accumulation of p27, down-regulation of pRb, Skp2, and impairment of Cdk2_,
—function."

}’
{

"pubmed": 19703905,

"text": "cyclin A/cdk2-dependent phosphorylation of APC affects astral_,
—microtubule attachment to the cortical surface in mitosis"
