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Motivation
 Genomic and gene expression data is integral to biomolecular data analysis. 

 The types of identifiers used for genes may differ across different resources (such as GEO, ENCODE, GTEx) 
providing such data sets. 

 The ability to use a single type of gene identifier is crucial for integrating data from two or more resources. Most 
downstream analysis tools work with (or internally convert IDs to) ENTREZ ID.

 This gene ID conversion tool will facilitate the use of a common gene identifier. 

 NGS/RNASeq mappers generally provide read-counts (or equivalent quantities) at the gene-level or transcript-
level. 

 The most common gene IDs are gene SYMBOL (e.g., KLF4) AND Ensembl GENE ID (e.g., 
ENSG00000136826.n).

 The most common transcript IDs are NCBI Refseq ID (e.g., NM_001314052.n) or Ensembl Transcript ID 
(ENST00000420475.n).

 SYMBOLs are more human readable and change for yet not well studied genes. If a new SYMBOL is assigned 
to a gene, its current SYMBOL generally gets included in its ALIAS.



Species (currently human, mouse and rat)

List of genes (Symbol, Ensembl gene ID, etc.; only one ID type in a list)

as a typed list (if just a few genes; white-space or comma separated)

or as a file with one column or row (white-space, comma separated)

or as a file with 2 columns (if additional information is available)

2 columns: GENEID/SYMBOL CHR

The type of gene identifier provided (SYMBOL, ENTREZ GENE ID, ALIAS, ENSEMBL GENE ID, REFSEQ TRANSCRIPT ID).

Web-based interface: A user can specify the name of the organism, enter the list of genes or upload a file 
containing the gene list and select the ID type for the gene list provided (e.g., SYMBOL or ENTREZ ID). Then, 
the user can select the types of the converted IDs to be included in the output.

User Interface



Challenges
 Most current focus on SYMBOL to ENTREZ ID conversion.
 Approach

 R packages AnnotationDbi and org.Xy.eg.db are used to convert the IDs.
 If Gene ID type is “SYMBOL or ALIAS” (most suitable choice), then it is searched in SYMBOL first and if 

not found then it is searched in ALIAS and the results are combined. The SYMBOLs not found in ALIAS 
too are searched (case-insensitive) in Homologene database to see if it exists in another organism.

 When searching in ALIAS, a SYMBOL may appear in ALIAS of several genes. For example, AIM1 appears 
in ALIAS of CRYBG1, AURKB and SLC45A2. Which one is correct? In this case, additional information such as 
chromosome number will be useful to resolve it to one (hopefully) or two genes.

 For a very small set of genes, a SYMBOL may give two different ENTREZ IDs. For example, searching for 
MEMO1 on NCBI gene website (https://www.ncbi.nlm.nih.gov/gene/?term=human+MEMO1) lists:

Use of chromosome number will resolve this.

https://www.ncbi.nlm.nih.gov/gene/?term=human+MEMO1


Available as a web-based tool: https://bdcw.org/geneid/geneidconv.php

Also as an SmartAPI: https://smart-api.info/ui/e712b9eb07e637a00ae468f757ce2a1f

Gene ID Conversion

Uses php _GET so that gene symbol can be embedded in the URL itself:

Example URL: targeted for programmatic/API access:

URL to use for json output with CLI (e.g., using [curl -L 'URL']; use &View=txt for text 
output):
https://bdcw.org/geneid/geneid_proc_selcol_GET.php?species=hsa&GeneListStr=ITPR3__
IL6__KLF4&GeneIDType=SYMBOL_OR_ALIAS&View=json

REST format URL:
https://bdcw.org/geneid/rest/species/hsa/GeneIDType/SYMBOL_OR_ALIAS/GeneListStr/I
TPR3__IL6__KLF4/View/json

For integration with other tools and scripts:

https://bdcw.org/geneid/geneidconv.php
https://smart-api.info/ui/e712b9eb07e637a00ae468f757ce2a1f
https://bdcw.org/geneid/geneid_proc_selcol_GET.php?species=hsa&GeneListStr=ITPR3__IL6__KLF4&GeneIDType=SYMBOL_OR_ALIAS&View=json
https://bdcw.org/geneid/rest/species/hsa/GeneIDType/SYMBOL_OR_ALIAS/GeneListStr/ITPR3__IL6__KLF4/View/json


General purpose page: • Single and multiple genes
• As a list or via file uploadhttps://bdcw.org/geneid/geneidconv.php

https://bdcw.org/geneid/geneidconv.php


General purpose page: https://bdcw.org/geneid/geneidconv.php

Disambiguation: AIM1 is alias for CRYBG1, AURKB and SLC45A2

https://bdcw.org/geneid/geneidconv.php


ENSEMBL IDs Ability to further select a gene subset.



For API-based access to integrate in user’s existing tools:

URLs to use for json output with CLI (e.g., using [curl -L 'URL']; use &View=txt for text output):
https://bdcw.org/geneid/geneid_proc_selcol_GET.php?species=hsa&GeneListStr=AIM1&GeneIDType=SYMBOL_OR_ALIAS&View=txt
https://bdcw.org/geneid/geneid_proc_selcol_GET.php?species=hsa&GeneListStr=ITPR3__IL6__KLF4&GeneIDType=SYMBOL_OR_ALIAS&View=json

REST format URL:
https://bdcw.org/geneid/rest/species/hsa/GeneIDType/SYMBOL_OR_ALIAS/GeneListStr/AIM1/View/json
https://bdcw.org/geneid/rest/species/hsa/GeneIDType/SYMBOL_OR_ALIAS/GeneListStr/ITPR3__IL6__KLF4/View/json

Important: For some genes, multiple IDs may be listed. The users needs to select one or more for further use in a script or on the 
web.

https://bdcw.org/geneid/geneid_proc_selcol_GET.php?species=hsa&GeneListStr=AIM1&GeneIDType=SYMBOL_OR_ALIAS&View=txt
https://bdcw.org/geneid/geneid_proc_selcol_GET.php?species=hsa&GeneListStr=ITPR3__IL6__KLF4&GeneIDType=SYMBOL_OR_ALIAS&View=json
https://bdcw.org/geneid/rest/species/hsa/GeneIDType/SYMBOL_OR_ALIAS/GeneListStr/AIM1/View/json
https://bdcw.org/geneid/rest/species/hsa/GeneIDType/SYMBOL_OR_ALIAS/GeneListStr/ITPR3__IL6__KLF4/View/json


Single gene case: https://bdcw.org/geneid/geneid_proc_selcol_GET.php?species=hsa&GeneListStr=AIM1&GeneIDType=SYMBOL_OR_ALIAS&View=txt

https://bdcw.org/geneid/geneid_proc_selcol_GET.php?species=hsa&GeneListStr=AIM1&GeneIDType=SYMBOL_OR_ALIAS&View=txt


Multiple genes case: https://bdcw.org/geneid/rest/species/hsa/GeneIDType/SYMBOL_OR_ALIAS/GeneListStr/ITPR3__IL6__KLF4/View/json

https://bdcw.org/geneid/rest/species/hsa/GeneIDType/SYMBOL_OR_ALIAS/GeneListStr/ITPR3__IL6__KLF4/View/json


How to use it in a python program:
A python script provides an example of how to use the gene ID conversion program. At the core, a URL-based query is 
constructed and executed using python packages “requests” and “bs4” (function “BeutifulSoup”). After some processing, the 
results are available as a pandas dataframe.

https://bdcw.org/geneid/fetch_php_page.py

https://bdcw.org/geneid/fetch_php_page.py
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