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MED12 gene
mediator complex subunit 12

Normal Function 

The MED12 gene provides instructions for making a protein called mediator complex 
subunit 12. As its name suggests, this protein forms one part (subunit) of the mediator 
complex, which is a group of about 25 proteins that work together to regulate gene 
activity. The mediator complex physically links transcription factors, which are proteins 
that influence whether genes are turned on or off, with an enzyme called RNA 
polymerase II. Once transcription factors are attached, this enzyme initiates gene 
transcription, the process by which information stored in a gene's DNA is used to build 
proteins.

Researchers believe that the MED12 protein is involved in many aspects of early 
development, including the development of nerve cells (neurons) in the brain. The 
MED12 protein is part of several chemical signaling pathways within cells. These 
pathways help direct a broad range of cellular activities, such as cell growth, cell 
movement (migration), and the process by which cells mature to carry out specific 
functions (differentiation).

Health Conditions Related to Genetic Changes 

FG syndrome 

At least two mutations in the MED12 gene have been found to cause FG syndrome, 
which is characterized by intellectual disability, behavioral problems, and physical 
abnormalities including weak muscle tone (hypotonia) and obstruction of the anal 
opening (imperforate anus).

The mutations that cause FG syndrome each change a single protein building block (
amino acid) in the MED12 protein. One mutation replaces the amino acid arginine with 
the amino acid tryptophan at protein position 961 (written as Arg961Trp or R961W). The 
other replaces the amino acid glycine with the amino acid glutamic acid at protein 
position 958 (written as Gly958Glu or G958E). These mutations alter the structure of the 
MED12 protein, which likely disrupts its ability to regulate gene activity during 
development. However, it is unclear how the genetic changes lead to intellectual 
disability and the other features of FG syndrome. 
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Lujan syndrome 

At least one mutation in the MED12 gene causes Lujan syndrome, a disorder 
characterized by intellectual disability, behavioral problems, and physical features 
including tall stature and a long, narrow face. This mutation is different than the genetic 
changes associated with FG syndrome (described above); the Lujan syndrome mutation 
replaces the amino acid asparagine with the amino acid serine at position 1007 of the 
MED12 protein (written as Asn1007Ser or N1007S). The mutation alters the structure of 
the MED12 protein and likely disrupts its ability to regulate gene activity, but it is not 
known how these changes affect development and lead to the specific features of Lujan 
syndrome. 

Ohdo syndrome, Maat-Kievit-Brunner type 

At least three MED12 gene mutations have been found to cause the Maat-Kievit-
Brunner type of Ohdo syndrome, which is a rare condition characterized by intellectual 
disability and distinctive facial features. The mutations that cause this disorder change 
single amino acids in the MED12 gene, although they are not the same genetic changes 
that cause FG syndrome or Lujan syndrome (described above). The mutations that 
result in the Maat-Kievit-Brunner type of Ohdo syndrome change the structure of the 
MED12 gene, impairing its ability to control gene activity. It is unclear how these 
changes lead to the particular cognitive and physical features of the disorder. 

Prostate cancer 

MedlinePlus Genetics provides information about Prostate cancer 

Tumors 

Some gene mutations are acquired during a person's lifetime and are present only in 
certain cells. These changes, which are known as somatic mutations, are not inherited. 
Somatic mutations in the MED12 gene have been found in several types of tumors, both 
noncancerous and cancerous.

Somatic MED12 gene mutations are present in most uterine leiomyomas, which are 
noncancerous growths also known as uterine fibroids. Uterine leiomyomas are common 
in adult women. These growths can cause pelvic pain and abnormal bleeding, and, in 
some cases, lead to an inability to have biological children (infertility). Somatic MED12 
gene mutations have also been identified in some cancerous uterine tumors, including 
leiomyosarcomas and smooth muscle tumors of uncertain malignant potential (STUMP), 
and in some prostate and colorectal cancers.

Studies suggest that somatic MED12 gene mutations alter the function of the MED12 
protein, which likely disrupts normal cell signaling and impairs regulation of cell growth 
and other cell functions. As a result, certain cells may become able to divide in an 
uncontrolled way, leading to the growth of a tumor.
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Other Names for This Gene 
 
• CAGH45 

• HOPA 

• KIAA0192 

• MED12_HUMAN 

• mediator of RNA polymerase II transcription, subunit 12 homolog 

• OKS 

• OPA-containing protein 

• OPA1 

• thyroid hormone receptor-associated protein, 230 kDa subunit 

• TNRC11 

• TRAP230 

Additional Information & Resources 

Tests Listed in the Genetic Testing Registry 
 
• Tests of MED12 (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=9968[geneid]) 

 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28%28MED12%5BTIAB%5D%

29+OR+%28mediator+complex+AND+subunit+12%5BTIAB%5D%29%29+OR+%28
%28HOPA%5BTIAB%5D%29+OR+%28TRAP230%5BTIAB%5D%29%29+AND+%
28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%2
9+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+days%2
2%5Bdp%5D) 
 

Catalog of Genes and Diseases from OMIM 
 
• MEDIATOR COMPLEX SUBUNIT 12; MED12 (https://omim.org/entry/300188) 

 

Gene and Variant Databases 
 
• NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/9968) 

• ClinVar (https://www.ncbi.nlm.nih.gov/clinvar?term=MED12[gene]) 

https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=9968[geneid]
https://pubmed.ncbi.nlm.nih.gov/?term=%28%28MED12%5BTIAB%5D%29+OR+%28mediator+complex+AND+subunit+12%5BTIAB%5D%29%29+OR+%28%28HOPA%5BTIAB%5D%29+OR+%28TRAP230%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D
https://omim.org/entry/300188
https://www.ncbi.nlm.nih.gov/gene/9968
https://www.ncbi.nlm.nih.gov/clinvar?term=MED12[gene]


Reprinted from MedlinePlus Genetics (https://medlineplus.gov/genetics/) 4

References 
 
• Barbieri CE, Baca SC, Lawrence MS, Demichelis F, Blattner M, Theurillat JP,White 

TA, Stojanov P, Van Allen E, Stransky N, Nickerson E, Chae SS, Boysen G,Auclair 
D, Onofrio RC, Park K, Kitabayashi N, MacDonald TY, Sheikh K, Vuong T,Guiducci 
C, Cibulskis K, Sivachenko A, Carter SL, Saksena G, Voet D, Hussain WM,Ramos 
AH, Winckler W, Redman MC, Ardlie K, Tewari AK, Mosquera JM, Rupp N, WildPJ, 
Moch H, Morrissey C, Nelson PS, Kantoff PW, Gabriel SB, Golub TR, Meyerson M,
Lander ES, Getz G, Rubin MA, Garraway LA. Exome sequencing identifies 
recurrentSPOP, FOXA1 and MED12 mutations in prostate cancer. Nat Genet. 2012 
May20;44(6):685-9. doi: 10.1038/ng.2279. Citation on PubMed (https://pubmed.ncbi.
nlm.nih.gov/22610119) or Free article on PubMed Central (https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC3673022/) 

• Ding N, Zhou H, Esteve PO, Chin HG, Kim S, Xu X, Joseph SM, Friez MJ, 
SchwartzCE, Pradhan S, Boyer TG. Mediator links epigenetic silencing of neuronal 
geneexpression with x-linked mental retardation. Mol Cell. 2008 Aug 8;31(3):347-59.
doi: 10.1016/j.molcel.2008.05.023. Citation on PubMed (https://pubmed.ncbi.nlm.nih.
gov/18691967) or Free article on PubMed Central (https://www.ncbi.nlm.nih.gov/pmc
/articles/PMC2583939/) 

• Je EM, Kim MR, Min KO, Yoo NJ, Lee SH. Mutational analysis of MED12 exon 2 
inuterine leiomyoma and other common tumors. Int J Cancer. 2012 Sep15;131(6):
E1044-7. doi: 10.1002/ijc.27610. Epub 2012 May 8. Citation on PubMed (https://pub
med.ncbi.nlm.nih.gov/22532225) 

• Kampjarvi K, Makinen N, Kilpivaara O, Arola J, Heinonen HR, Bohm J,Abdel-
Wahab O, Lehtonen HJ, Pelttari LM, Mehine M, Schrewe H, Nevanlinna H,Levine 
RL, Hokland P, Bohling T, Mecklin JP, Butzow R, Aaltonen LA, Vahteristo P.Somatic 
MED12 mutations in uterine leiomyosarcoma and colorectal cancer. Br JCancer. 
2012 Nov 6;107(10):1761-5. doi: 10.1038/bjc.2012.428. Epub 2012 Sep 20. Citation 
on PubMed (https://pubmed.ncbi.nlm.nih.gov/23132392) or Free article on PubMed 
Central (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3493861/) 

• Lyons MJ. MED12-Related Disorders. 2008 Jun 23 [updated 2021 Aug 12].In: 
Adam MP, Feldman J, Mirzaa GM, Pagon RA, Wallace SE, Bean LJH, Gripp KW,
Amemiya A, editors. GeneReviews(R) [Internet]. Seattle (WA): Universityof 
Washington, Seattle; 1993-2024. Available fromhttp://www.ncbi.nlm.nih.gov/books/
NBK1676/ Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/20301719) 

• Makinen N, Mehine M, Tolvanen J, Kaasinen E, Li Y, Lehtonen HJ, Gentile M, YanJ,
 Enge M, Taipale M, Aavikko M, Katainen R, Virolainen E, Bohling T, Koski TA,
Launonen V, Sjoberg J, Taipale J, Vahteristo P, Aaltonen LA. MED12, the 
mediatorcomplex subunit 12 gene, is mutated at high frequency in uterine 
leiomyomas.Science. 2011 Oct 14;334(6053):252-5. doi: 10.1126/science.1208930. 
Epub 2011 Aug25. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/21868628) 

• Perot G, Croce S, Ribeiro A, Lagarde P, Velasco V, Neuville A, Coindre JM,
Stoeckle E, Floquet A, MacGrogan G, Chibon F. MED12 alterations in both 
humanbenign and malignant uterine soft tissue tumors. PLoS One. 2012;7(6):
e40015. doi:10.1371/journal.pone.0040015. Epub 2012 Jun 29. Citation on PubMed 
(https://pubmed.ncbi.nlm.nih.gov/22768200) or Free article on PubMed Central (http

https://pubmed.ncbi.nlm.nih.gov/22610119
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673022/
https://pubmed.ncbi.nlm.nih.gov/18691967
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2583939/
https://pubmed.ncbi.nlm.nih.gov/22532225
https://pubmed.ncbi.nlm.nih.gov/23132392
https://pubmed.ncbi.nlm.nih.gov/23132392
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3493861/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3493861/
https://pubmed.ncbi.nlm.nih.gov/20301719
https://pubmed.ncbi.nlm.nih.gov/21868628
https://pubmed.ncbi.nlm.nih.gov/22768200
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3386951/


Reprinted from MedlinePlus Genetics (https://medlineplus.gov/genetics/) 5

s://www.ncbi.nlm.nih.gov/pmc/articles/PMC3386951/) 

• Philibert RA, Bohle P, Secrest D, Deaderick J, Sandhu H, Crowe R, Black DW.The 
association of the HOPA(12bp) polymorphism with schizophrenia in the 
NIMHGenetics Initiative for Schizophrenia sample. Am J Med Genet B 
NeuropsychiatrGenet. 2007 Sep 5;144B(6):743-7. doi: 10.1002/ajmg.b.30489. 
Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/17299734) 

• Philibert RA, Madan A. Role of MED12 in transcription and human behavior.
Pharmacogenomics. 2007 Aug;8(8):909-16. doi: 10.2217/14622416.8.8.909. Citation 
on PubMed (https://pubmed.ncbi.nlm.nih.gov/17716226) 

• Philibert RA. A meta-analysis of the association of the HOPA12bp 
polymorphismand schizophrenia. Psychiatr Genet. 2006 Apr;16(2):73-6. doi:10.1097/
01.ypg.0000194443.81813.f0. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/
16538184) 

• Risheg H, Graham JM Jr, Clark RD, Rogers RC, Opitz JM, Moeschler JB, PeifferAP,
 May M, Joseph SM, Jones JR, Stevenson RE, Schwartz CE, Friez MJ. A 
recurrentmutation in MED12 leading to R961W causes Opitz-Kaveggia syndrome. 
Nat Genet.2007 Apr;39(4):451-3. doi: 10.1038/ng1992. Epub 2007 Mar 4. Citation 
on PubMed (https://pubmed.ncbi.nlm.nih.gov/17334363) 

• Rump P, Niessen RC, Verbruggen KT, Brouwer OF, de Raad M, Hordijk R. A 
novelmutation in MED12 causes FG syndrome (Opitz-Kaveggia syndrome). Clin 
Genet. 2011Feb;79(2):183-8. doi: 10.1111/j.1399-0004.2010.01449.x. Citation on 
PubMed (https://pubmed.ncbi.nlm.nih.gov/20507344) 

• Schwartz CE, Tarpey PS, Lubs HA, Verloes A, May MM, Risheg H, Friez MJ,
Futreal PA, Edkins S, Teague J, Briault S, Skinner C, Bauer-Carlin A, SimensenRJ, 
Joseph SM, Jones JR, Gecz J, Stratton MR, Raymond FL, Stevenson RE. 
Theoriginal Lujan syndrome family has a novel missense mutation (p.N1007S) in 
theMED12 gene. J Med Genet. 2007 Jul;44(7):472-7. doi: 10.1136/jmg.2006.048637.
 Epub2007 Mar 16. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/17369503) 
or Free article on PubMed Central (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2
597996/) 

• Vulto-van Silfhout AT, de Vries BB, van Bon BW, Hoischen A,Ruiterkamp-Versteeg 
M, Gilissen C, Gao F, van Zwam M, Harteveld CL, van Essen AJ,Hamel BC, 
Kleefstra T, Willemsen MA, Yntema HG, van Bokhoven H, Brunner HG, BoyerTG, 
de Brouwer AP. Mutations in MED12 cause X-linked Ohdo syndrome. Am J 
HumGenet. 2013 Mar 7;92(3):401-6. doi: 10.1016/j.ajhg.2013.01.007. Epub 2013 
Feb 7. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/23395478) or Free 
article on PubMed Central (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3591845/) 

Genomic Location

The MED12 gene is found on the X chromosome (https://medlineplus.gov/genetics/chro
mosome/x/).                             
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