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F12 gene
coagulation factor XII

Normal Function 

The F12 gene provides instructions for making a protein called coagulation factor XII. 
Coagulation factors are a group of related proteins that are essential for normal blood 
clotting (coagulation). After an injury, clots protect the body by sealing off damaged 
blood vessels and preventing further blood loss. Factor XII circulates in the bloodstream 
in an inactive form until it is activated, usually by coming in contact with damaged blood 
vessel walls. Upon activation, factor XII interacts with coagulation factor XI. This 
interaction sets off a chain of additional chemical reactions that form a blood clot.

Factor XII also plays a role in stimulating inflammation, a normal body response to 
infection, irritation, or injury. When factor XII is activated, it also interacts with a protein 
called plasma kallikrein. This interaction initiates a series of chemical reactions that lead 
to the release of a protein fragment (peptide) called bradykinin. Bradykinin promotes 
inflammation by allowing fluids to leak through the blood vessel walls into body tissues (
vascular permeability). This leakage causes the swelling that accompanies inflammation.

Health Conditions Related to Genetic Changes 

Hereditary angioedema 

A few variants (also called mutations) in the F12 gene have been found to cause  
hereditary angioedema, which is a disorder characterized by recurrent episodes of 
severe swelling (angioedema). These variants cause a specific form of the condition 
known as hereditary angioedema with normal C1-INH.  The variants change single 
protein building blocks (amino acids) in factor XII, which leads to the production of a 
protein that is more easily activated than normal. As a result, more bradykinin is 
released, increases in the amount of fluids that leak through blood vessel walls. The 
accumulation of fluids in body tissues leads to the episodes of swelling in people with 
hereditary angioedema with normal C1-INH. 

Other disorders 

Variants in the F12 gene can also cause a disorder known as factor XII deficiency. 
Factor XII deficiency is an inherited condition characterized by a shortage of factor XII in 
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the blood. Individuals with this condition usually do not experience abnormal bleeding or 
other symptoms. Factor XII deficiency is typically discovered during routine blood 
testing because reduced levels of factor XII cause the blood to take longer to clot in a 
test tube. Most of the variants that cause factor XII deficiency change single amino 
acids, which alters the structure of factor XII. It remains unclear why individuals with 
factor XII deficiency do not experience abnormal bleeding like those with deficiencies of 
other coagulation factors.

Other Names for This Gene 
 
• coagulation factor XII (Hageman factor) 

• FA12_HUMAN 

• HAE3 

• HAEX 

• HAF 

• Hageman factor 

Additional Information & Resources 

Tests Listed in the Genetic Testing Registry 
 
• Tests of F12 (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=2161[geneid]) 

 

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

%29+OR+%28coagulation+factor+XII%5BTIAB%5D%29%29+AND+%28%28Genes
%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+engli
sh%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1440+days%22%5Bdp%5
D) 
 

Catalog of Genes and Diseases from OMIM 
 
• COAGULATION FACTOR XII; F12 (https://omim.org/entry/610619) 

 

Gene and Variant Databases 
 
• NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/2161) 

• ClinVar (https://www.ncbi.nlm.nih.gov/clinvar?term=F12[gene]) 

https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=2161[geneid]
https://pubmed.ncbi.nlm.nih.gov/?term=%28%28factor+XII%5BTIAB%5D%29+OR+%28coagulation+factor+XII%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+1440+days%22%5Bdp%5D
https://omim.org/entry/610619
https://www.ncbi.nlm.nih.gov/gene/2161
https://www.ncbi.nlm.nih.gov/clinvar?term=F12[gene]


Reprinted from MedlinePlus Genetics (https://medlineplus.gov/genetics/) 3

References 
 
• Bork K, Machnig T, Wulff K, Witzke G, Prusty S, Hardt J. Clinical features 

ofgenetically characterized types of hereditary angioedema with normal C1inhibitor: 
a systematic review of qualitative evidence. Orphanet J Rare Dis. 2020Oct 15;15(1):
289. doi: 10.1186/s13023-020-01570-x. Citation on PubMed (https://www.ncbi.nlm.ni
h.gov/pubmed/33059692) 

• Busse PJ, Christiansen SC, Riedl MA, Banerji A, Bernstein JA, Castaldo AJ,Craig T,
 Davis-Lorton M, Frank MM, Li HH, Lumry WR, Zuraw BL. US HAEA 
MedicalAdvisory Board 2020 Guidelines for the Management of Hereditary 
Angioedema. JAllergy Clin Immunol Pract. 2021 Jan;9(1):132-150.e3. doi:10.1016/j.
jaip.2020.08.046. Epub 2020 Sep 6. Citation on PubMed (https://www.ncbi.nlm.nih.g
ov/pubmed/32898710) 

• Cichon S, Martin L, Hennies HC, Muller F, Van Driessche K, Karpushova A,Stevens 
W, Colombo R, Renne T, Drouet C, Bork K, Nothen MM. Increased activity 
ofcoagulation factor XII (Hageman factor) causes hereditary angioedema type III. 
AmJ Hum Genet. 2006 Dec;79(6):1098-104. doi: 10.1086/509899. Epub 2006 Oct 
18. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/17186468) or Free article 
on PubMed Central (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1698720/) 

• Dewald G, Bork K. Missense mutations in the coagulation factor XII (
Hagemanfactor) gene in hereditary angioedema with normal C1 inhibitor. Biochem 
BiophysRes Commun. 2006 May 19;343(4):1286-9. doi: 10.1016/j.bbrc.2006.03.092. 
Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/16638441) 

• Lombardi AM, Bortoletto E, Scarparo P, Scapin M, Santarossa L, Girolami A.
Genetic study in patients with factor XII deficiency: a report of three newmutations 
exon 13 (Q501STOP), exon 14 (P547L) and -13C&gt;T promoter region inthree 
compound heterozygotes. Blood Coagul Fibrinolysis. 2008 Oct;19(7):639-43.doi: 10.
1097/MBC.0b013e32830d8629. Citation on PubMed (https://pubmed.ncbi.nlm.nih.go
v/18832903) 

• Martin L, Raison-Peyron N, Nothen MM, Cichon S, Drouet C. 
Hereditaryangioedema with normal C1 inhibitor gene in a family with affected 
women and menis associated with the p.Thr328Lys mutation in the F12 gene. J 
Allergy ClinImmunol. 2007 Oct;120(4):975-7. doi: 10.1016/j.jaci.2007.07.002. Epub 
2007 Sep 7.No abstract available. Citation on PubMed (https://pubmed.ncbi.nlm.nih.
gov/17825897) 

• Renne T, Gailani D. Role of Factor XII in hemostasis and thrombosis: 
clinicalimplications. Expert Rev Cardiovasc Ther. 2007 Jul;5(4):733-41. doi:10.1586/
14779072.5.4.733. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/17605651) 

• Schmaier AH. The elusive physiologic role of Factor XII. J Clin Invest. 2008Sep;118(
9):3006-9. doi: 10.1172/JCI36617. Citation on PubMed (https://pubmed.ncbi.nlm.nih.
gov/18725991) or Free article on PubMed Central (https://www.ncbi.nlm.nih.gov/pmc
/articles/PMC2518076/) 

Genomic Location

https://www.ncbi.nlm.nih.gov/pubmed/33059692
https://www.ncbi.nlm.nih.gov/pubmed/32898710
https://pubmed.ncbi.nlm.nih.gov/17186468
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1698720/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1698720/
https://pubmed.ncbi.nlm.nih.gov/16638441
https://pubmed.ncbi.nlm.nih.gov/18832903
https://pubmed.ncbi.nlm.nih.gov/17825897
https://pubmed.ncbi.nlm.nih.gov/17605651
https://pubmed.ncbi.nlm.nih.gov/18725991
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2518076/


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

The F12 gene is found on chromosome 5 (https://medlineplus.gov/genetics/chromosom
e/5/).                             
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