
Reprinted from MedlinePlus Genetics (https://medlineplus.gov/genetics/) 1

FOXL2 gene
forkhead box L2

Normal Function 

The FOXL2 gene provides instructions for making a protein that attaches (binds) to 
specific regions of DNA and helps control the activity of particular genes. On the basis 
of this role, the FOXL2 protein is called a transcription factor. The protein contains one 
area where a protein building block (amino acid) called alanine is repeated multiple 
times. This stretch of alanines is known as a polyalanine tract or poly(A) tract. The 
function of this poly(A) tract is unknown.

The FOXL2 protein is active in multiple tissues, including the eyelids, the ovaries, and a 
hormone-producing gland at the base of the brain called the pituitary. It is likely involved 
in the development of muscles in the eyelids. Before birth and in adulthood, the FOXL2 
protein regulates the growth and division (proliferation) of hormone-producing ovarian 
cells called granulosa cells. This protein is also involved in the breakdown of fats, 
steroid hormones, and potentially harmful molecules called reactive oxygen species in 
the ovaries. The FOXL2 protein also plays a role in controlled cell death (apoptosis) in 
the ovaries.

Health Conditions Related to Genetic Changes 

Blepharophimosis, ptosis, and epicanthus inversus syndrome 

More than 260 mutations in the FOXL2 gene have been found to cause 
blepharophimosis, ptosis, and epicanthus inversus syndrome (BPES). There are two 
types of BPES; both types I and II involve abnormalities of the eyelids that prevent them 
from fully opening. Type I also includes an early loss of ovarian function (primary 
ovarian insufficiency) in women, which can lead to difficulty conceiving a child.

It is difficult to predict the type of BPES that will result from the many FOXL2 gene 
mutations. However, mutations that result in a partial loss of FOXL2 protein function 
generally cause BPES type II. These mutations probably impair regulation of the normal 
development of muscles in the eyelids, resulting in malformed eyelids that cannot open 
fully. A common mutation in people with BPES type II adds extra alanines to the poly(A) 
tract in the FOXL2 protein.

Mutations that lead to a complete loss of FOXL2 protein function often cause BPES 
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type I. These mutations impair both the regulation of normal eyelid development and various 
activities in the ovaries. These changes result in eyelid malformations and abnormally 
accelerated maturation of granulosa cells in the ovaries and the premature death of egg 
cells.

Five percent of mutations that cause BPES occur outside the FOXL2 gene in a 
neighboring region of DNA that normally controls the activity of the gene, known as a 
regulatory region. Approximately 12 percent of mutations causing BPES are deletions 
involving the FOXL2 gene. The deletions vary in size from a single DNA building block (
base pair) to the entire gene. Some people with BPES have large DNA deletions that 
remove not only the FOXL2 gene but one or more neighboring genes. Individuals with 
these large DNA deletions have the signs and symptoms of BPES, but they can also 
have other features. The combination of additional features depends on which genes 
are included in the deletion, but can include an unusually small head (microcephaly), 
intellectual disability, heart defects, and growth delay. 

Coloboma 

MedlinePlus Genetics provides information about Coloboma 

Other disorders 

At least three mutations in the FOXL2 gene are thought to cause primary ovarian 
insufficiency without any other features of BPES. Primary ovarian insufficiency causes a 
woman's menstrual periods to become less frequent and eventually stop before age 40. 
Women with this condition can have difficulty conceiving a child (subfertility) or have a 
complete inability to conceive (infertility).

The FOXL2 gene mutations that cause primary ovarian insufficiency lead to a reduction 
in protein function, preventing the FOXL2 protein from controlling genes that regulate 
various activities in the ovaries. The resulting abnormal gene activity accelerates the 
maturation of granulosa cells and causes the premature death of egg cells. This altered 
function seems to affect the protein's regulation of activities in the ovaries but not in the 
eyelids. 

Cancers 

Some gene mutations are acquired during a person's lifetime and are present only in 
certain cells. These changes, which are called somatic mutations, are not inherited. A 
specific somatic mutation in the FOXL2 gene has been found in a type of ovarian 
cancer that occurs in adulthood called adult granulosa cell tumor. This mutation 
replaces the amino acid cysteine with the amino acid tryptophan at position 134 in the 
FOXL2 protein (written as Cys134Trp or C134W). This mutation is thought to interfere 
with regulation of granulosa cell proliferation and alter the protein's role in apoptosis. As 
a result granulosa cells grow and divide unregulated, leading to tumor formation.

https://medlineplus.gov/genetics/condition/ovarian-cancer/
https://medlineplus.gov/genetics/condition/ovarian-cancer/
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Other Names for This Gene 
 
• BPES 

• BPES1 

• forkhead transcription factor FOXL2 

• FOXL2_HUMAN 

• PFRK 

Additional Information & Resources 

Tests Listed in the Genetic Testing Registry 
 
• Tests of FOXL2 (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=668[geneid]) 

 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28FOXL2%5BTIAB%5D%29+A

ND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1440
+days%22%5Bdp%5D) 
 

Catalog of Genes and Diseases from OMIM 
 
• FORKHEAD TRANSCRIPTION FACTOR FOXL2; FOXL2 (https://omim.org/entry/6

05597) 

• PREMATURE OVARIAN FAILURE 3; POF3 (https://omim.org/entry/608996) 
 

Gene and Variant Databases 
 
• NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/668) 

• ClinVar (https://www.ncbi.nlm.nih.gov/clinvar?term=FOXL2[gene]) 

References 
 
• Beysen D, De Jaegere S, Amor D, Bouchard P, Christin-Maitre S, Fellous M,

Touraine P, Grix AW, Hennekam R, Meire F, Oyen N, Wilson LC, Barel D,Clayton-
Smith J, de Ravel T, Decock C, Delbeke P, Ensenauer R, Ebinger F,Gillessen-
Kaesbach G, Hendriks Y, Kimonis V, Laframboise R, Laissue P, Leppig K,Leroy BP, 
Miller DT, Mowat D, Neumann L, Plomp A, Van Regemorter N, Wieczorek D,Veitia 
RA, De Paepe A, De Baere E. Identification of 34 novel and 56 known 
FOXL2mutations in patients with Blepharophimosis syndrome. Hum Mutat. 2008Nov;
29(11):E205-19. doi: 10.1002/humu.20819. Citation on PubMed (https://pubmed.ncb

https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=668[geneid]
https://pubmed.ncbi.nlm.nih.gov/?term=%28FOXL2%5BTIAB%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1440+days%22%5Bdp%5D
https://omim.org/entry/605597
https://omim.org/entry/608996
https://www.ncbi.nlm.nih.gov/gene/668
https://www.ncbi.nlm.nih.gov/clinvar?term=FOXL2[gene]
https://pubmed.ncbi.nlm.nih.gov/18642388


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

i.nlm.nih.gov/18642388) 

• Beysen D, De Paepe A, De Baere E. FOXL2 mutations and genomic 
rearrangementsin BPES. Hum Mutat. 2009 Feb;30(2):158-69. doi: 10.1002/humu.
20807. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/18726931) 

• Beysen D, Raes J, Leroy BP, Lucassen A, Yates JR, Clayton-Smith J, Ilyina H,
Brooks SS, Christin-Maitre S, Fellous M, Fryns JP, Kim JR, Lapunzina P, Lemyre E,
Meire F, Messiaen LM, Oley C, Splitt M, Thomson J, Van de Peer Y, Veitia RA, 
DePaepe A, De Baere E. Deletions involving long-range conserved nongenic 
sequencesupstream and downstream of FOXL2 as a novel disease-causing 
mechanism inblepharophimosis syndrome. Am J Hum Genet. 2005 Aug;77(2):205-
18. doi:10.1086/432083. Epub 2005 Jun 16. Citation on PubMed (https://pubmed.nc
bi.nlm.nih.gov/15962237) or Free article on PubMed Central (https://www.ncbi.nlm.ni
h.gov/pmc/articles/PMC1224524/) 

• Caburet S, Georges A, L&#x27;Hote D, Todeschini AL, Benayoun BA, Veitia RA. 
Thetranscription factor FOXL2: at the crossroads of ovarian physiology 
andpathology. Mol Cell Endocrinol. 2012 Jun 5;356(1-2):55-64. doi:10.1016/j.mce.
2011.06.019. Epub 2011 Jul 8. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov
/21763750) 

• Dipietromaria A, Benayoun BA, Todeschini AL, Rivals I, Bazin C, Veitia RA.
Towards a functional classification of pathogenic FOXL2 mutations 
usingtransactivation reporter systems. Hum Mol Genet. 2009 Sep 1;18(17):3324-33. 
doi:10.1093/hmg/ddp273. Epub 2009 Jun 10. Citation on PubMed (https://pubmed.n
cbi.nlm.nih.gov/19515849) 

• Kuo FT, Bentsi-Barnes IK, Barlow GM, Pisarska MD. Mutant Forkhead L2 (FOXL2)
proteins associated with premature ovarian failure (POF) dimerize with wild-
typeFOXL2, leading to altered regulation of genes associated with granulosa 
celldifferentiation. Endocrinology. 2011 Oct;152(10):3917-29. doi:10.1210/en.2010-
0989. Epub 2011 Aug 23. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/218
62621) or Free article on PubMed Central (https://www.ncbi.nlm.nih.gov/pmc/articles
/PMC3176639/) 

• Laissue P, Lakhal B, Benayoun BA, Dipietromaria A, Braham R, Elghezal H,
Philibert P, Saad A, Sultan C, Fellous M, Veitia RA. Functional evidenceimplicating 
FOXL2 in non-syndromic premature ovarian failure and in theregulation of the 
transcription factor OSR2. J Med Genet. 2009 Jul;46(7):455-7.doi: 10.1136/jmg.2008.
065086. Epub 2009 May 7. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/19
429596) 

• Moumne L, Batista F, Benayoun BA, Nallathambi J, Fellous M, Sundaresan P,Veitia 
RA. The mutations and potential targets of the forkhead transcriptionfactor FOXL2. 
Mol Cell Endocrinol. 2008 Jan 30;282(1-2):2-11. doi:10.1016/j.mce.2007.11.006. 
Epub 2007 Nov 19. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/18155828) 

• Shah SP, Kobel M, Senz J, Morin RD, Clarke BA, Wiegand KC, Leung G, Zayed A,
Mehl E, Kalloger SE, Sun M, Giuliany R, Yorida E, Jones S, Varhol R, SwenertonKD,
 Miller D, Clement PB, Crane C, Madore J, Provencher D, Leung P, DeFazio A,
Khattra J, Turashvili G, Zhao Y, Zeng T, Glover JN, Vanderhyden B, Zhao C,

https://pubmed.ncbi.nlm.nih.gov/18726931
https://pubmed.ncbi.nlm.nih.gov/15962237
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1224524/
https://pubmed.ncbi.nlm.nih.gov/21763750
https://pubmed.ncbi.nlm.nih.gov/19515849
https://pubmed.ncbi.nlm.nih.gov/21862621
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3176639/
https://pubmed.ncbi.nlm.nih.gov/19429596
https://pubmed.ncbi.nlm.nih.gov/18155828


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

Parkinson CA, Jimenez-Linan M, Bowtell DD, Mes-Masson AM, Brenton JD, AparicioSA, 
Boyd N, Hirst M, Gilks CB, Marra M, Huntsman DG. Mutation of FOXL2 ingranulosa-
cell tumors of the ovary. N Engl J Med. 2009 Jun 25;360(26):2719-29.doi: 10.1056/
NEJMoa0902542. Epub 2009 Jun 10. Citation on PubMed (https://pubmed.ncbi.nlm.
nih.gov/19516027) 

• Todeschini AL, Dipietromaria A, L&#x27;hote D, Boucham FZ, Georges AB,
Pandaranayaka PJ, Krishnaswamy S, Rivals I, Bazin C, Veitia RA. 
Mutationalprobing of the forkhead domain of the transcription factor FOXL2 
providesinsights into the pathogenicity of naturally occurring mutations. Hum Mol 
Genet.2011 Sep 1;20(17):3376-85. doi: 10.1093/hmg/ddr244. Epub 2011 Jun 1. 
Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/21632871) 

Genomic Location

The FOXL2 gene is found on chromosome 3 (https://medlineplus.gov/genetics/chromos
ome/3/).                             
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