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ARHGEF2 (rho/rac guanine nucleotide exchange factor (GEF) 2) 

Identity

Other names DKFZp547L106 
 DKFZp547P1516 
 GEF 
 GEF-H1 
 GEFH1 
 KIAA0651 
 LFP40 
 P40 
Hugo ARHGEF2
Location 1q22 

DNA/RNA

Note Cloning of human ARHGEF2/GEF-H1 from HELA cells. Cloning and characterization 
of murine (Lfc) and canine (cGEF-H1) rho/rac guanine nucleotide exchange factors 
homologues to ARHGEF2/GEF-H1. 

Transcription 4093 bp mRNA; 2877 bp open reading frame 

Protein

  

 
  A schematics representing the domain structure of full length ARHGEF2/GEF-H1 

Description The gene encodes a guanine nucleotide exchange factor for Rho GTPase; 985 amino 
acids; NH2- Protein kinase C conserved region 1 (zinc finger motif), Dbl-homologous 
domain (DH domain), pleckstrin homology (PH) domain - coiled coil c-terminus domain 
-COOH. 

Expression Wide (cochlea, bone marrow, lymph, blood, lung, ovary, cranial nerve, lymph node, 
colon, spleen, kidney, muscle, eye, bone, cervix, nerve, adrenal gland, heart, skin, 
thyroid, uterus, testis, pancreas, brain, mouth, stomach, thymus, pharynx, prostate, 
vascular, mammary gland, placenta). 

Localisation Microtubules 
Function ARHGEF2/GEF-H1 belongs to a Dbl family of Rho activators and exhibits Rho-specific 

GDP/GTP exchange activity for RhoA but not for Rac1 or Cdc42. ARHGEF2/GEF-H1 
activity is downregulated by interaction of its C-terminus with microtubules. Therefore, 
ARHGEF2/GEF-H1 links changes in microtubule integrity to Rho-dependent regulation 
of the actin cytoskeleton. Activated RhoA transduces various signals into downstream 
signaling cascades, such as cytoskeleton reorganization, cellular invasion, and cell 
proliferation, all of which contribute to cancer progression.  
Like other RhoGEF Dbl members, ARHGEF2/GEF-H1 possesses the Dbl-homology 
(DH) domain responsible for its GEF activity the pleckstrin-homology (PH) domain, 
adjacent and C-terminal to the DH domain. In addition, ARHGEF2/GEF-H1 also 
contains a cysteine-rich zinc finger-like motif at its amino terminus and a proline-rich 
coiled coil domain at its carboxy terminus. The N- and C-terminal motifs mediate 
microtubule localization of ARHGEF2/GEF-H1. Point mutated (cys53 to arg) in a zinc 
finger-like motif, as well as N- and C-terminally truncated ARHGEF2/GEF-H1 proteins
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are loosing ability to bind microtubules. These truncated forms have no affect on 
microtubule stability, and displaying even higher GEF activity then microtubule-bound 
forms. The coiled coil domain at C-terminus may interact with SH3 domain-containing 
proteins and has a potential binding site for 14-3-3 proteins. The ser885 within the 14-
3-3-binding site is a phosphorylation site for p21-activated kinase 1 (PAK1), an effector 
of RAC and CDC42 GTPases. The phosphorylation of ARHGEF2/GEFH1 by PAK may 
coordinate Rac/Cdc42- and Rho-dependent signaling pathways. 

Homology The high level of homology has been shown for three known rho/rac guanine 
nucleotide exchange factors originated from human, mouse and dog. 

Implicated in

Entity gastrointestinal mesenchymal malignancies
Disease Microarray analysis identified ARHGEF2/GEF-H1 as one of response markers for a 

treatment of gastrointestinal stromal tumors, implicating its role in the development of 
gastrointestinal mesenchymal malignancies. 

Oncogenesis A cell line transformed by ARHGEF2/GEF-H1 transfection can induce tumor 
development after injection into nude mice. The increased ARHGEF2/GEF-H1 
expression was found contributing to the tumor progression phenotype associated with 
the p53 mutation. 

External links

 Nomenclature 
Hugo ARHGEF2
GDB ARHGEF2
Entrez_Gene ARHGEF2  9181  rho/rac guanine nucleotide exchange factor (GEF) 2 

 Cards 
Atlas ARHGEF2ID43150ch1q22
GeneCards ARHGEF2
Ensembl ARHGEF2
Genatlas ARHGEF2
GeneLynx ARHGEF2
eGenome ARHGEF2
euGene 9181

 Genomic and cartography 
GoldenPath ARHGEF2  -  1q22   chr1:154183270-154214575 -  1q21-q22    (hg18-Mar_2006) 
Ensembl ARHGEF2 - 1q21-q22 [CytoView]  
NCBI Mapview
OMIM Disease map [OMIM]
HomoloGene ARHGEF2

 Gene and transcription 
Genbank AB014551 [ ENTREZ ] 
Genbank AF486838 [ ENTREZ ] 
Genbank AL512715 [ ENTREZ ] 
Genbank AL832538 [ ENTREZ ] 
Genbank AM393305 [ ENTREZ ] 
RefSeq NM_004723 [ SRS ]    NM_004723 [ ENTREZ ] 
RefSeq AC_000044 [ SRS ]    AC_000044 [ ENTREZ ] 
RefSeq NC_000001 [ SRS ]    NC_000001 [ ENTREZ ] 
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http://www.gdb.org/gdb-bin/genera/genera/hgd/GenomicSegment?!action=query&displayName=ARHGEF2&!sub=0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=Graphics&list_uids=9181
http://atlasgeneticsoncology.org/Genes/ARHGEF2ID43150ch1q22.html
http://bioinformatics.weizmann.ac.il/cards-bin/carddisp?ARHGEF2
http://www.ensembl.org/Homo_sapiens/textview?type=Gene&q=ARHGEF2
http://www.dsi.univ-paris5.fr/genatlas/fiche.php?symbol=ARHGEF2
http://www.genelynx.org/cgi-bin/linklist?tableitem=GLID_NAME.name&IDlist=ARHGEF2&dir=1
http://genome.chop.edu/4DLINK/$Keyword?name=ARHGEF2&dir=1
http://iubio.bio.indiana.edu:8089/.bin/fbidq.html?HUgn9181&dir=1
http://genome.ucsc.edu/cgi-bin/hgTracks?position=ARHGEF2&pix=840&Submit=Submit&db=hg18
http://genome.ucsc.edu/cgi-bin/hgTracks?position=1q22&pix=840&Submit=Submit&db=hg18
http://genome.ucsc.edu/cgi-bin/hgTracks?position=chr1:154183270-154214575&pix=840&Submit=Submit&db=hg18
http://genome.ucsc.edu/cgi-bin/hgTracks?position=1q21-q22&pix=840&Submit=Submit&db=hg18
http://www.ensembl.org/Homo_sapiens/cytoview?highlight=&chr=1&band=q21-q22
http://www.ncbi.nlm.nih.gov/mapview/map_search.cgi?taxid=9606&build=current&advsrch=off&query=ARHGEF2
http://www.ncbi.nlm.nih.gov/Omim/getmap.cgi?l607560
http://www.ncbi.nlm.nih.gov/HomoloGene/homolquery.cgi?TEXT=ARHGEF2&dir=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Nucleotide&cmd=Search&term=AB014551&doptcmdl=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Nucleotide&cmd=Search&term=AF486838&doptcmdl=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Nucleotide&cmd=Search&term=AL512715&doptcmdl=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Nucleotide&cmd=Search&term=AL832538&doptcmdl=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Nucleotide&cmd=Search&term=AM393305&doptcmdl=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Nucleotide&cmd=Search&term=NM_004723&doptcmdl=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Nucleotide&cmd=Search&term=AC_000044&doptcmdl=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Nucleotide&cmd=Search&term=NC_000001&doptcmdl=GenBank


RefSeq NT_004487 [ SRS ]    NT_004487 [ ENTREZ ] 
RefSeq NW_925683 [ SRS ]    NW_925683 [ ENTREZ ] 
AceView ARHGEF2 AceView - NCBI 
Unigene Hs.655209 [ SRS ]    Hs.655209 [ NCBI ]     HS655209 [ spliceNest ]  
Fast-db 17384  

 Protein : pattern, domain, 3D structure 
SwissProt Q5VY92 [ SRS]    Q5VY92 [ EXPASY ]     Q5VY92 [ INTERPRO ]  
Prosite PS50010 DH_2 [ SRS ]    PS50010 DH_2 [ Expasy ] 
Prosite PS50003 PH_DOMAIN [ SRS ]    PS50003 PH_DOMAIN [ Expasy ] 
Prosite PS00479 ZF_DAG_PE_1 [ SRS ]    PS00479 ZF_DAG_PE_1 [ Expasy ] 
Prosite PS50081 ZF_DAG_PE_2 [ SRS ]    PS50081 ZF_DAG_PE_2 [ Expasy ] 
Interpro IPR002219 DAG_PE_bd [ SRS ]    IPR002219 DAG_PE_bd [ EBI ] 
Interpro IPR001849 PH [ SRS ]    IPR001849 PH [ EBI ] 
Interpro IPR011993 PH_type [ SRS ]    IPR011993 PH_type [ EBI ] 
Interpro IPR000219 RhoGEF [ SRS ]    IPR000219 RhoGEF [ EBI ] 
CluSTr Q5VY92
Pfam PF00130 C1_1 [ SRS ]    PF00130 C1_1 [ Sanger ]    pfam00130 [ NCBI-CDD ] 
Pfam PF00169 PH [ SRS ]    PF00169 PH [ Sanger ]    pfam00169 [ NCBI-CDD ] 
Pfam PF00621 RhoGEF [ SRS ]    PF00621 RhoGEF [ Sanger ]    pfam00621 [ NCBI-CDD ]
Smart SM00109 C1 [EMBL] 
Smart SM00233 PH [EMBL] 
Smart SM00325 RhoGEF [EMBL] 
Blocks Q5VY92
HPRD 10458

 Protein Interaction databases 
DIP Q5VY92
IntAct Q5VY92

 Polymorphism : SNP, mutations, diseases 
OMIM 607560    [ map ]    
GENECLINICS 607560
SNP ARHGEF2 [dbSNP-NCBI]   
SNP NM_004723 [SNP-NCI]   
SNP ARHGEF2 [GeneSNPs - Utah]  ARHGEF2] [HGBASE - SRS] 
HAPMAP ARHGEF2 [HAPMAP]   
COSMIC ARHGEF2 [Somatic mutation (COSMIC-CGP-Sanger)]   
HGMD ARHGEF2

 General knowledge 
Family 
Browser ARHGEF2 [UCSC Family Browser] 

SOURCE NM_004723
SMD Hs.655209
SAGE Hs.655209
GO cell morphogenesis [Amigo]  cell morphogenesis  
GO cell morphogenesis [Amigo]  cell morphogenesis  
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http://www.ncbi.nlm.nih.gov/cgi-bin/UniGene/clust?ORG=Hs&CID=655209
http://genenest.molgen.mpg.de/cgi-bin/viewcluster?db=&query=HS655209
http://www.fast-db.com/cgi-bin/main_page.pl?gene_id=17384
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5bUNIPROT-Acc:Q5VY92%5d
http://www.expasy.ch/cgi-bin/niceprot.pl?Q5VY92
http://www.ebi.ac.uk/interpro/ISpy?ac=Q5VY92
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5bprosite-Acc:PS50010%5d
http://www.expasy.org/cgi-bin/nicedoc.pl?PS50010
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5bprosite-Acc:PS50003%5d
http://www.expasy.org/cgi-bin/nicedoc.pl?PS50003
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5bprosite-Acc:PS00479%5d
http://www.expasy.org/cgi-bin/nicedoc.pl?PS00479
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5bprosite-Acc:PS50081%5d
http://www.expasy.org/cgi-bin/nicedoc.pl?PS50081
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5binterpro-Acc:IPR002219%5d
http://www.ebi.ac.uk/interpro/IEntry?ac=IPR002219
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5binterpro-Acc:IPR001849%5d
http://www.ebi.ac.uk/interpro/IEntry?ac=IPR001849
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5binterpro-Acc:IPR011993%5d
http://www.ebi.ac.uk/interpro/IEntry?ac=IPR011993
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5binterpro-Acc:IPR000219%5d
http://www.ebi.ac.uk/interpro/IEntry?ac=IPR000219
http://www.ebi.ac.uk/clustr-srv/CReport?qstr=Q5VY92&pn=&speid=25&submit=Get+Similarities
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5bpfama-acc:PF00130%5d
http://www.sanger.ac.uk/cgi-bin/Pfam/getacc?PF00130
http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam00130
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5bpfama-acc:PF00169%5d
http://www.sanger.ac.uk/cgi-bin/Pfam/getacc?PF00169
http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam00169
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5bpfama-acc:PF00621%5d
http://www.sanger.ac.uk/cgi-bin/Pfam/getacc?PF00621
http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam00621
http://smart.embl-heidelberg.de/smart/do_annotation.pl?BLAST=DUMMY&DOMAIN=C1
http://smart.embl-heidelberg.de/smart/do_annotation.pl?BLAST=DUMMY&DOMAIN=PH
http://smart.embl-heidelberg.de/smart/do_annotation.pl?BLAST=DUMMY&DOMAIN=RhoGEF
http://blocks.fhcrc.org/blocks-bin/kidofwais.pl?Q5VY92
http://www.hprd.org/summary?protein=10458&isoform_id=10458_1&isoform_name=Isoform_1
http://dip.doe-mbi.ucla.edu/dip/Search.cgi?SM=3&AC=O14727&Search2=Query+DIP&GE=&DS=&PIR=&GB=&TX=&SF=&FN=&LO=&KW=Q5VY92
http://www.ebi.ac.uk/intact/search/do/search?searchString=Q5VY92
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=607560
http://www.ncbi.nlm.nih.gov/Omim/getmap.cgi?l607560
http://www.geneclinics.org/query?mim=607560
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?locusId=9181
http://lpgws.nci.nih.gov:82/perl/snp2ref?q=NM_004723
http://www.genome.utah.edu/genesnps/cgi-bin/query.cgi?FunctionClass=ALL&RS_Status=ALL&GeneSymbol=ARHGEF2&SymbolType=Contains&KeyWord=&ChromosomeNumber=All&Submitter=TARGET=SNP
http://srs.ebi.ac.uk/srs7bin/cgi-bin/wgetz?-newId+-e+%5bHGBASE-GeneSymbol:ARHGEF2%5d
http://www.hapmap.org/cgi-perl/gbrowse/gbrowse/hapmap/?name=ARHGEF2;h_feat=_clear_;h_region=_clear_
http://www.sanger.ac.uk/perl/CGP/cosmic?action=gene&sum=y&ln=ARHGEF2&x=23&y=8
http://www.hgmd.cf.ac.uk/ac/gene.php?gene=ARHGEF2
http://genome.ucsc.edu/cgi-bin/hgNear?org=Human&db=hg18&near_search=ARHGEF2
http://smd-www.stanford.edu/cgi-bin/SMD/source/expressionSearch?option=cluster&criteria=Hs.655209&organism=Hs
http://www.ncbi.nlm.nih.gov/SAGE/index.cgi?cmd=ugsearch&anchor=NLAIII&org=Hs&ug=655209
http://amigo.geneontology.org/cgi-bin/amigo/go.cgi?action=query&view=query&query=GO:0000902
http://www.ebi.ac.uk/ego/DisplayGoTerm?id=GO:0000902
http://amigo.geneontology.org/cgi-bin/amigo/go.cgi?action=query&view=query&query=GO:0000902
http://www.ebi.ac.uk/ego/DisplayGoTerm?id=GO:0000902


GO Rho guanyl-nucleotide exchange factor activity [Amigo]  Rho guanyl-nucleotide 
exchange factor activity  

GO intracellular [Amigo]  intracellular  
GO microtubule [Amigo]  microtubule  
GO microtubule [Amigo]  microtubule  
GO intracellular protein transport [Amigo]  intracellular protein transport  
GO actin filament organization [Amigo]  actin filament organization  
GO actin filament organization [Amigo]  actin filament organization  

GO negative regulation of microtubule depolymerization [Amigo]  negative regulation of 
microtubule depolymerization  

GO negative regulation of microtubule depolymerization [Amigo]  negative regulation of 
microtubule depolymerization  

GO intracellular signaling cascade [Amigo]  intracellular signaling cascade  
GO microtubule binding [Amigo]  microtubule binding  
GO microtubule binding [Amigo]  microtubule binding  
GO zinc ion binding [Amigo]  zinc ion binding  
GO zinc ion binding [Amigo]  zinc ion binding  

GO Rac guanyl-nucleotide exchange factor activity [Amigo]  Rac guanyl-nucleotide 
exchange factor activity  

GO Rac guanyl-nucleotide exchange factor activity [Amigo]  Rac guanyl-nucleotide 
exchange factor activity  

GO regulation of Rho protein signal transduction [Amigo]  regulation of Rho protein signal 
transduction  

GO regulation of Rho protein signal transduction [Amigo]  regulation of Rho protein signal 
transduction  

GO regulation of cell proliferation [Amigo]  regulation of cell proliferation  
GO metal ion binding [Amigo]  metal ion binding  
GO Rac GTPase binding [Amigo]  Rac GTPase binding  
GO Rac GTPase binding [Amigo]  Rac GTPase binding  
PubGene ARHGEF2

 Other databases 
 Probes 

Probe ARHGEF2 Related clones (RZPD - Berlin)
 PubMed 

PubMed 24 Pubmed reference(s) in LocusLink
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