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Coffin-Siris syndrome

Description 

Coffin-Siris syndrome is a condition that affects several body systems. Although there 
are many variable signs and symptoms, hallmarks of this condition include 
developmental disability, abnormalities of the fifth (pinky) fingers or toes, and 
characteristic facial features.

Most affected individuals have mild to severe intellectual disability or delayed 
development of speech and motor skills such as sitting and walking. Another feature of 
Coffin-Siris syndrome is underdevelopment (hypoplasia) of the tips of the fingers or toes,
 or hypoplasia or absence of the nails. These abnormalities are most common on the 
fifth fingers or toes. 

In addition, most people with Coffin-Siris syndrome have facial features described as 
coarse. These features typically include a wide nose with a flat nasal bridge, a wide 
mouth with thick lips, and thick eyebrows and eyelashes. Affected individuals can have 
excess hair on other parts of the face and body (hirsutism), but scalp hair is often 
sparse. People with Coffin-Siris syndrome can have a range of facial features, and not 
all affected individuals have the typical features. In addition, people with this condition 
may have an abnormally small head (microcephaly).

Additionally, some infants and children with Coffin-Siris syndrome have frequent 
respiratory infections, difficulty feeding, and an inability to gain weight at the expected 
rate (failure to thrive). Other signs and symptoms that may occur in people with this 
condition include short stature, low muscle tone (hypotonia), and abnormally loose (lax) 
joints. Abnormalities of the eyes, brain, heart, and kidneys may also be present.

Frequency 

Coffin-Siris syndrome is a rare condition that, for unknown reasons, is diagnosed in 
females more frequently than in males. Approximately 200 cases have been reported in 
the medical literature.

Causes 

Coffin-Siris syndrome is caused by variants (also known as mutations) in one of several 
genes. Variants in the ARID1B gene are the most common known cause of the 
condition. Variants in the ARID1A, SMARCA4, SMARCB1, SMARCE1, or SOX11 gene 
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can also cause the condition. In addition, variants in a few other genes (listed below) 
have been found to each cause  a very small number of cases. In some of these cases, 
it is unclear if the condition should be considered Coffin-Siris syndrome or a similar but 
separate disorder. In many cases of Coffin-Siris syndrome, the genetic cause is 
unknown.

The above genes are involved in controlling the activity (expression) of other genes. 
The ARID1A, ARID1B, SMARCA4, SMARCB1, and SMARCE1 genes, as well as some 
of the genes involved in rare cases of Coffiin-Siris syndrome, provide instructions for 
making single pieces (subunits) of several different SWI/SNF protein complexes. SWI/
SNF complexes regulate gene expression by a process known as chromatin remodeling.
 Chromatin is the network of DNA and protein that packages DNA into chromosomes. 
The structure of chromatin can be changed (remodeled) to alter how tightly regions of 
DNA are packaged. Chromatin remodeling is one way gene expression is regulated 
during development; when DNA is tightly packed, gene expression is often lower than 
when DNA is loosely packed. 

Through their ability to regulate gene activity by remodeling chromatin, SWI/SNF 
complexes are involved in many processes, including repairing damaged DNA; copying (
replicating) DNA; and controlling the growth, division, and maturation (differentiation) of 
cells. 

Although it is unclear what effect variants in the ARID1A, ARID1B, SMARCA4, 
SMARCB1, or SMARCE1 gene have on SWI/SNF complexes, researchers suggest that 
the variants result in abnormal chromatin remodeling. Disturbance of this process alters 
the activity of many genes and disrupts several cellular processes, which could explain 
the diverse signs and symptoms of Coffin-Siris syndrome. 

Research suggests that the SOX11 gene, another gene associated with Coffin-Siris 
syndrome, is one of many genes regulated by SWI/SNF complexes. The protein 
produced from this gene acts as a transcription factor, which means it attaches (binds) 
to specific regions of DNA and helps control the activity of particular genes. Other genes 
involved in rare cases of Coffin-Siris syndrome also provide instructions for making 
proteins that act as transcription factors. 

The SOX11 protein is particularly important for development of the brain and 
differentiation of nerve cells (neurons). SOX11 gene variants disrupt the ability of the 
SOX11 protein to control gene activity, which is thought to alter development of the 
brain, neurons, and possibly other tissues, leading to intellectual disability and other 
signs and symptoms of Coffin-Siris syndrome. 

Learn more about the genes associated with Coffin-Siris syndrome 
 
• ARID1A 

• ARID1B 

• SMARCA4 

• SMARCB1 

• SMARCE1 

https://medlineplus.gov/genetics/gene/arid1a/
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• SOX11 
 

Additional Information from NCBI Gene: 
 
• ARID2 

• DPF2 

• SMARCC2 

• SOX4 

Inheritance 

Coffin-Siris syndrome appears to follow an autosomal dominant pattern of inheritance, 
which means one copy of the altered gene in each cell is sufficient to cause the disorder.
 However, the condition is not usually inherited from an affected parent, but occurs from 
new (de novo) variants in the gene that likely occur during early embryonic development.

Other Names for This Condition 
 
• CSS 

• Dwarfism-onychodysplasia 

• Fifth digit syndrome 

• Mental retardation with hypoplastic fifth fingernails and toenails 

• Short stature-onychodysplasia 

Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Coffin-Siris syndrome (https://www.ncbi.nlm.nih.gov/gtr/co

nditions/C0265338/) 
 

Genetic and Rare Diseases Information Center 
 
• Coffin-Siris syndrome (https://rarediseases.info.nih.gov/diseases/6124/index) 

 

Patient Support and Advocacy Resources 
 
• National Organization for Rare Disorders (NORD) (https://rarediseases.org/) 

 

Catalog of Genes and Diseases from OMIM 

https://medlineplus.gov/genetics/gene/sox11/
https://www.ncbi.nlm.nih.gov/gene/196528
https://www.ncbi.nlm.nih.gov/gene/5977
https://www.ncbi.nlm.nih.gov/gene/6601
https://www.ncbi.nlm.nih.gov/gene/6659
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0265338/
https://rarediseases.info.nih.gov/diseases/6124/index
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• COFFIN-SIRIS SYNDROME 1; CSS1 (https://omim.org/entry/135900) 

 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28%28coffin-siris+syndrome%5

BTIAB%5D%29+OR+%28fifth+digit+syndrome%5BTIAB%5D%29%29+AND+englis
h%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
) 

References 
 
• Bramswig NC, Caluseriu O, Ludecke HJ, Bolduc FV, Noel NC, Wieland T, 

SurowyHM, Christen HJ, Engels H, Strom TM, Wieczorek D. Heterozygosity for 
ARID2loss-of-function mutations in individuals with a Coffin-Siris syndrome-
likephenotype. Hum Genet. 2017 Mar;136(3):297-305. doi: 10.1007/s00439-017-
1757-z.Epub 2017 Jan 25. Citation on PubMed (https://www.ncbi.nlm.nih.gov/pubme
d/28124119) 

• Euskirchen G, Auerbach RK, Snyder M. SWI/SNF chromatin-remodeling factors:
multiscale analyses and diverse functions. J Biol Chem. 2012 Sep7;287(37):30897-
905. doi: 10.1074/jbc.R111.309302. Epub 2012 Sep 5. Citation on PubMed (https://p
ubmed.ncbi.nlm.nih.gov/22952240) or Free article on PubMed Central (https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC3438922/) 

• Milone R, Gnazzo M, Stefanutti E, Serafin D, Novelli A. A new missensemutation in 
DPF2 gene related to Coffin Siris syndrome 7: Description of a mildphenotype 
expanding DPF2-related clinical spectrum and differential diagnosisamong similar 
syndromes epigenetically determined. Brain Dev. 2020Feb;42(2):192-198. doi: 10.
1016/j.braindev.2019.10.007. Epub 2019 Nov 6. Citation on PubMed (https://www.nc
bi.nlm.nih.gov/pubmed/31706665) 

• Santen GW, Aten E, Sun Y, Almomani R, Gilissen C, Nielsen M, Kant SG, 
SnoeckIN, Peeters EA, Hilhorst-Hofstee Y, Wessels MW, den Hollander NS, 
Ruivenkamp CA,van Ommen GJ, Breuning MH, den Dunnen JT, van Haeringen A, 
Kriek M. Mutations inSWI/SNF chromatin remodeling complex gene ARID1B cause 
Coffin-Siris syndrome. NatGenet. 2012 Mar 18;44(4):379-80. doi: 10.1038/ng.2217. 
Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/22426309) 

• Santen GW, Aten E, Vulto-van Silfhout AT, Pottinger C, van Bon BW, 
vanMinderhout IJ, Snowdowne R, van der Lans CA, Boogaard M, Linssen MM, 
VijfhuizenL, van der Wielen MJ, Vollebregt MJ; Coffin-Siris consortium; Breuning MH,
 KriekM, van Haeringen A, den Dunnen JT, Hoischen A, Clayton-Smith J, de Vries 
BB,Hennekam RC, van Belzen MJ. Coffin-Siris syndrome and the BAF complex:
genotype-phenotype study in 63 patients. Hum Mutat. 2013 Nov;34(11):1519-28. doi:
10.1002/humu.22394. Epub 2013 Aug 30. Citation on PubMed (https://pubmed.ncbi.
nlm.nih.gov/23929686) 

• Santen GW, Kriek M, van Attikum H. SWI/SNF complex in disorder: SWItching 
frommalignancies to intellectual disability. Epigenetics. 2012 Nov;7(11):1219-24.doi: 

https://omim.org/entry/135900
https://pubmed.ncbi.nlm.nih.gov/?term=%28%28coffin-siris+syndrome%5BTIAB%5D%29+OR+%28fifth+digit+syndrome%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed/28124119
https://pubmed.ncbi.nlm.nih.gov/22952240
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3438922/
https://www.ncbi.nlm.nih.gov/pubmed/31706665
https://pubmed.ncbi.nlm.nih.gov/22426309
https://pubmed.ncbi.nlm.nih.gov/23929686


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

10.4161/epi.22299. Epub 2012 Sep 25. Citation on PubMed (https://pubmed.ncbi.nlm.
nih.gov/23010866) or Free article on PubMed Central (https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC3499322/) 

• Schrier SA, Bodurtha JN, Burton B, Chudley AE, Chiong MA, D&#x27;avanzo MG, 
LynchSA, Musio A, Nyazov DM, Sanchez-Lara PA, Shalev SA, Deardorff MA. 
TheCoffin-Siris syndrome: a proposed diagnostic approach and assessment of 
15overlapping cases. Am J Med Genet A. 2012 Aug;158A(8):1865-76. doi:10.1002/
ajmg.a.35415. Epub 2012 Jun 18. Citation on PubMed (https://pubmed.ncbi.nlm.nih.
gov/22711679) or Free article on PubMed Central (https://www.ncbi.nlm.nih.gov/pmc
/articles/PMC3402612/) 

• Schrier Vergano S, Santen G, Wieczorek D, Wollnik B, Matsumoto N, DeardorffMA. 
Coffin-Siris Syndrome. 2013 Apr 4 [updated 2021 Aug 12]. In: Adam MP, FeldmanJ, 
Mirzaa GM, Pagon RA, Wallace SE, Amemiya A, editors. GeneReviews(R)[Internet]. 
Seattle (WA): University of Washington, Seattle; 1993-2024. Availablefrom http://
www.ncbi.nlm.nih.gov/books/NBK131811/ Citation on PubMed (https://pubmed.ncbi.
nlm.nih.gov/23556151) 

• Sekiguchi F, Tsurusaki Y, Okamoto N, Teik KW, Mizuno S, Suzumura H, Isidor B,
Ong WP, Haniffa M, White SM, Matsuo M, Saito K, Phadke S, Kosho T, Yap P, 
GoyalM, Clarke LA, Sachdev R, McGillivray G, Leventer RJ, Patel C, Yamagata T, 
OsakaH, Hisaeda Y, Ohashi H, Shimizu K, Nagasaki K, Hamada J, Dateki S, Sato T, 
ChinenY, Awaya T, Kato T, Iwanaga K, Kawai M, Matsuoka T, Shimoji Y, Tan TY, 
Kapoor S,Gregersen N, Rossi M, Marie-Laure M, McGregor L, Oishi K, Mehta L, 
Gillies G,Lockhart PJ, Pope K, Shukla A, Girisha KM, Abdel-Salam GMH, Mowat D, 
Coman D, KimOH, Cordier MP, Gibson K, Milunsky J, Liebelt J, Cox H, El Chehadeh 
S, Toutain A,Saida K, Aoi H, Minase G, Tsuchida N, Iwama K, Uchiyama Y, Suzuki 
T, Hamanaka K,Azuma Y, Fujita A, Imagawa E, Koshimizu E, Takata A, Mitsuhashi 
S, Miyatake S,Mizuguchi T, Miyake N, Matsumoto N. Genetic abnormalities in a 
large cohort ofCoffin-Siris syndrome patients. J Hum Genet. 2019 Dec;64(12):1173-
1186. doi:10.1038/s10038-019-0667-4. Epub 2019 Sep 17. Citation on PubMed (http
s://www.ncbi.nlm.nih.gov/pubmed/31530938) 

• Tsurusaki Y, Koshimizu E, Ohashi H, Phadke S, Kou I, Shiina M, Suzuki T,Okamoto 
N, Imamura S, Yamashita M, Watanabe S, Yoshiura K, Kodera H, Miyatake S,
Nakashima M, Saitsu H, Ogata K, Ikegawa S, Miyake N, Matsumoto N. De novo 
SOX11mutations cause Coffin-Siris syndrome. Nat Commun. 2014 Jun 2;5:4011. 
doi:10.1038/ncomms5011. Citation on PubMed (https://www.ncbi.nlm.nih.gov/pubme
d/24886874) 

• Tsurusaki Y, Okamoto N, Ohashi H, Kosho T, Imai Y, Hibi-Ko Y, Kaname T,
Naritomi K, Kawame H, Wakui K, Fukushima Y, Homma T, Kato M, Hiraki Y, 
YamagataT, Yano S, Mizuno S, Sakazume S, Ishii T, Nagai T, Shiina M, Ogata K, 
Ohta T,Niikawa N, Miyatake S, Okada I, Mizuguchi T, Doi H, Saitsu H, Miyake N, 
MatsumotoN. Mutations affecting components of the SWI/SNF complex cause Coffin-
Sirissyndrome. Nat Genet. 2012 Mar 18;44(4):376-8. doi: 10.1038/ng.2219. Citation 
on PubMed (https://pubmed.ncbi.nlm.nih.gov/22426308) 

• Vasileiou G, Vergarajauregui S, Endele S, Popp B, Buttner C, Ekici AB, GerardM, 
Bramswig NC, Albrecht B, Clayton-Smith J, Morton J, Tomkins S, Low K, Weber A,
Wenzel M, Altmuller J, Li Y, Wollnik B, Hoganson G, Plona MR, Cho MT; 

https://pubmed.ncbi.nlm.nih.gov/23010866
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3499322/
https://pubmed.ncbi.nlm.nih.gov/22711679
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3402612/
https://pubmed.ncbi.nlm.nih.gov/23556151
https://www.ncbi.nlm.nih.gov/pubmed/31530938
https://www.ncbi.nlm.nih.gov/pubmed/24886874
https://pubmed.ncbi.nlm.nih.gov/22426308
https://pubmed.ncbi.nlm.nih.gov/22426308


Reprinted from MedlinePlus Genetics (https://medlineplus.gov/genetics/) 6

DecipheringDevelopmental Disorders Study; Thiel CT, Ludecke HJ, Strom TM, Calpena E, 
WilkieAOM, Wieczorek D, Engel FB, Reis A. Mutations in the BAF-Complex Subunit 
DPF2 AreAssociated with Coffin-Siris Syndrome. Am J Hum Genet. 2018 Mar 1;102(
3):468-479.doi: 10.1016/j.ajhg.2018.01.014. Epub 2018 Feb 8. Citation on PubMed (
https://www.ncbi.nlm.nih.gov/pubmed/29429572) 

• Vasko A, Drivas TG, Schrier Vergano SA. Genotype-Phenotype Correlations in 
208Individuals with Coffin-Siris Syndrome. Genes (Basel). 2021 Jun 19;12(6):937.
doi: 10.3390/genes12060937. Citation on PubMed (https://www.ncbi.nlm.nih.gov/pu
bmed/34205270) 
                             

Last updated August 30, 2021

https://www.ncbi.nlm.nih.gov/pubmed/29429572
https://www.ncbi.nlm.nih.gov/pubmed/34205270

