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HFE gene
homeostatic iron regulator

Normal Function 

The HFE gene provides instructions for producing a protein that is located on the 
surface of cells, primarily liver and intestinal cells. The HFE protein is also found on 
some immune system cells.

The HFE protein interacts with other proteins on the cell surface to detect the amount of 
iron in the body. When the HFE protein is attached (bound) to a protein called 
transferrin receptor 1, the receptor cannot bind to a protein called transferrin. When 
transferrin receptor 1 is bound to transferrin, iron enters liver cells. So, it is likely that the 
HFE protein regulates iron levels in liver cells by preventing transferrin from binding to 
transferrin receptor 1.

The HFE protein regulates the production of a protein called hepcidin. Hepcidin is 
produced by the liver, and it determines how much iron is absorbed from the diet and 
released from storage sites in the body. When the HFE protein is not bound to 
transferrin receptor 1, it binds to a group of other proteins that includes hepcidin. The 
formation of this protein complex triggers the production of hepcidin. So when the HFE 
protein is bound to transferrin receptor 1, hepcidin production is turned off and when the 
HFE protein is not bound to transferrin receptor 1, hepcidin production is turned on.

When the proteins involved in iron sensing and absorption are functioning properly, iron 
absorption is tightly regulated. On average, the body absorbs about 10 percent of the 
iron obtained from the diet.

Health Conditions Related to Genetic Changes 

Porphyria 

Mutations in the HFE gene can increase the risk of developing a condition called 
porphyria. Porphyria is a group of disorders caused by abnormalities in the chemical 
steps that lead to heme production. Heme is a vital molecule for all of the body's organs, 
although it is most abundant in the blood, bone marrow, and liver. Heme is a component 
of several iron-containing proteins called hemoproteins, including hemoglobin (the 
protein that carries oxygen in the blood). HFE gene mutations are found more frequently 
in people with the most common form of porphyria, known as porphyria cutanea tarda, 
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than in unaffected people.

Researchers suspect that HFE gene mutations may trigger this type of porphyria by 
increasing the absorption of iron. A buildup of excess iron, in combination with other 
genetic and nongenetic factors, interferes with the production of a molecule called heme.
 Heme is a component of iron-containing proteins called hemoproteins, including 
hemoglobin (the protein that carries oxygen in the blood). A blockage in heme 
production allows other compounds called porphyrins to build up to toxic levels in the 
liver and other organs. These compounds are formed during the normal process of 
heme production, but excess iron and other factors allow them to accumulate to toxic 
levels. The abnormal buildup of porphyrins leads to the characteristic features of 
porphyria cutanea tarda. 

Hereditary hemochromatosis 

Researchers have identified more than 100 mutations in the HFE gene that cause type 
1 hemochromatosis, a form of hereditary hemochromatosis that begins during 
adulthood. Hereditary hemochromatosis is a disorder that causes the body to absorb 
too much iron from the diet. The excess iron accumulates in, and eventually damages, 
the body's tissues and organs.

Two particular mutations are responsible for most cases of type 1 hemochromatosis. 
Each of these mutations changes one of the protein building blocks (amino acids) in the 
HFE protein. One mutation replaces the amino acid cysteine with the amino acid 
tyrosine at position 282 in the protein's chain of amino acids (written as Cys282Tyr or 
C282Y). The other mutation replaces the amino acid histidine with the amino acid 
aspartic acid at position 63 (written as His63Asp or H63D).

The Cys282Tyr mutation prevents the altered HFE protein from reaching the cell 
surface. The His63Asp mutation likely alters the three-dimensional shape of the protein. 
These mutations prevent the HFE protein from interacting with transferrin receptor 1 
and other proteins. As a result, iron regulation is disrupted, and too much iron is 
absorbed from the diet. This increase in the absorption of dietary iron leads to the iron 
overload characteristic of type 1 hemochromatosis. 

X-linked sideroblastic anemia 

The Cys282Tyr mutation, which is a common cause of type 1 hereditary 
hemochromatosis (described above), may also increase the severity of the iron 
overload in X-linked sideroblastic anemia when it is inherited along with a mutation in 
the ALAS2 gene. The combination of HFE and ALAS2 gene mutations leads to more 
severe signs and symptoms of X-linked sideroblastic anemia by further increasing the 
absorption of dietary iron, leading to an even greater iron overload.

Other Names for This Gene 
 
• hemochromatosis 

• hemochromatosis, genetic; GH 

https://medlineplus.gov/genetics/gene/alas2/
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• Hemochromatosis, Hereditary; HH 

• Hereditary hemochromatosis protein 

• HFE_HUMAN 

• HLA-H antigen 

Additional Information & Resources 

Tests Listed in the Genetic Testing Registry 
 
• Tests of HFE (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=3077[geneid]) 

 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28HFE+gene%5BTIAB%5D%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 
 
• HOMEOSTATIC IRON REGULATOR; HFE (https://omim.org/entry/613609) 

 

Gene and Variant Databases 
 
• NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/3077) 

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

References 
 
• Andrews NC. Molecular control of iron metabolism. Best Pract Res ClinHaematol. 

2005 Jun;18(2):159-69. doi: 10.1016/j.beha.2004.10.004. Citation on PubMed (https:
//pubmed.ncbi.nlm.nih.gov/15737882) 

• Barton JC, Edwards CQ, Acton RT. HFE gene: Structure, function, mutations, 
andassociated iron abnormalities. Gene. 2015 Dec 15;574(2):179-92. doi:10.1016/j.
gene.2015.10.009. Epub 2015 Oct 9. Citation on PubMed (https://pubmed.ncbi.nlm.
nih.gov/26456104) 

• Egger NG, Goeger DE, Payne DA, Miskovsky EP, Weinman SA, Anderson KE.
Porphyria cutanea tarda: multiplicity of risk factors including HFE mutations,hepatitis 
C, and inherited uroporphyrinogen decarboxylase deficiency. Dig DisSci. 2002 Feb;
47(2):419-26. doi: 10.1023/a:1013746828074. Citation on PubMed (https://pubmed.
ncbi.nlm.nih.gov/11855561) 

• Fleming RE, Britton RS. Iron Imports. VI. HFE and regulation of intestinaliron 
absorption. Am J Physiol Gastrointest Liver Physiol. 2006 Apr;290(4):G590-4.doi: 10.

https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=3077[geneid]
https://pubmed.ncbi.nlm.nih.gov/?term=%28HFE+gene%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D
https://omim.org/entry/613609
https://www.ncbi.nlm.nih.gov/gene/3077
https://www.ncbi.nlm.nih.gov/clinvar?term=HFE[gene]
https://pubmed.ncbi.nlm.nih.gov/15737882
https://pubmed.ncbi.nlm.nih.gov/26456104
https://pubmed.ncbi.nlm.nih.gov/11855561


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

1152/ajpgi.00486.2005. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/16537
971) 

• Fleming RE. Iron sensing as a partnership: HFE and transferrin receptor 2.Cell 
Metab. 2009 Mar;9(3):211-2. doi: 10.1016/j.cmet.2009.02.004. Citation on PubMed (
https://pubmed.ncbi.nlm.nih.gov/19254564) 

• Ganz T. Iron homeostasis: fitting the puzzle pieces together. Cell Metab. 2008Apr;7(
4):288-90. doi: 10.1016/j.cmet.2008.03.008. Citation on PubMed (https://pubmed.nc
bi.nlm.nih.gov/18396134) 

• Kaczorowska-Hac B, Luszczyk M, Antosiewicz J, Ziolkowski W,Adamkiewicz-
Drozynska E, Mysliwiec M, Milosz E, Kaczor JJ. HFE Gene Mutations andIron 
Status in 100 Healthy Polish Children. J Pediatr Hematol Oncol. 2017Jul;39(5):e240-
e243. doi: 10.1097/MPH.0000000000000826. Citation on PubMed (https://pubmed.n
cbi.nlm.nih.gov/28406842) or Free article on PubMed Central (https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC5483977/) 

• Nemeth E, Ganz T. Regulation of iron metabolism by hepcidin. Annu Rev Nutr.2006;
26:323-42. doi: 10.1146/annurev.nutr.26.061505.111303. Citation on PubMed (https:
//pubmed.ncbi.nlm.nih.gov/16848710) 

• Pantopoulos K. Inherited Disorders of Iron Overload. Front Nutr. 2018 Oct29;5:103. 
doi: 10.3389/fnut.2018.00103. eCollection 2018. Citation on PubMed (https://pubme
d.ncbi.nlm.nih.gov/30420953) or Free article on PubMed Central (https://www.ncbi.nl
m.nih.gov/pmc/articles/PMC6215844/) 

• Phillips JD, Bergonia HA, Reilly CA, Franklin MR, Kushner JP. A 
porphometheneinhibitor of uroporphyrinogen decarboxylase causes porphyria 
cutanea tarda. ProcNatl Acad Sci U S A. 2007 Mar 20;104(12):5079-84. doi: 10.
1073/pnas.0700547104.Epub 2007 Mar 9. Citation on PubMed (https://pubmed.ncbi.
nlm.nih.gov/17360334) or Free article on PubMed Central (https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC1820519/) 

• Sebastiani G, Walker AP. HFE gene in primary and secondary hepatic ironoverload. 
World J Gastroenterol. 2007 Sep 21;13(35):4673-89. doi:10.3748/wjg.v13.i35.4673. 
Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/17729389) or Free article on 
PubMed Central (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4611189/) 

• Vujic M. Molecular basis of HFE-hemochromatosis. Front Pharmacol. 2014 Mar11;5:
42. doi: 10.3389/fphar.2014.00042. eCollection 2014. Citation on PubMed (https://pu
bmed.ncbi.nlm.nih.gov/24653703) or Free article on PubMed Central (https://www.n
cbi.nlm.nih.gov/pmc/articles/PMC3949417/) 

• Zaahl MG, Merryweather-Clarke AT, Kotze MJ, van der Merwe S, Warnich L, 
RobsonKJ. Analysis of genes implicated in iron regulation in individuals 
presentingwith primary iron overload. Hum Genet. 2004 Oct;115(5):409-17. doi:10.
1007/s00439-004-1166-y. Epub 2004 Aug 24. Citation on PubMed (https://pubmed.n
cbi.nlm.nih.gov/15338274) 

Genomic Location

The HFE gene is found on chromosome 6 (https://medlineplus.gov/genetics/chromosom

https://pubmed.ncbi.nlm.nih.gov/16537971
https://pubmed.ncbi.nlm.nih.gov/19254564
https://pubmed.ncbi.nlm.nih.gov/18396134
https://pubmed.ncbi.nlm.nih.gov/28406842
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5483977/
https://pubmed.ncbi.nlm.nih.gov/16848710
https://pubmed.ncbi.nlm.nih.gov/30420953
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6215844/
https://pubmed.ncbi.nlm.nih.gov/17360334
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1820519/
https://pubmed.ncbi.nlm.nih.gov/17729389
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4611189/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4611189/
https://pubmed.ncbi.nlm.nih.gov/24653703
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3949417/
https://pubmed.ncbi.nlm.nih.gov/15338274
https://medlineplus.gov/genetics/chromosome/6/


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

e/6/).                             

Last updated February 1, 2019


