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Cytochrome P450 Family 17 Subfamily A Member 1

genes

| 1. Normal Function

The CYP17A1 gene provides instructions for making a member of the cytochrome P450 enzyme family. Like other
cytochrome P450 enzymes, CYP17Al is involved in the formation (synthesis) of steroid hormones. This group of
hormones includes sex hormones such as testosterone and estrogen, which are needed for normal sexual
development and reproduction; mineralocorticoids, which help regulate the body's salt and water balance; and

glucocorticoids, which are involved in maintaining blood sugar levels and regulating the body's response to stress.

Steroid hormones are synthesized through a series of chemical reactions. The CYP17A1 enzyme performs two
important reactions in this process. The enzyme has 17 alpha(a)-hydroxylase activity, converting pregnenalone to
17-hydroxypregnenolone and progesterone to 17-hydroxyprogesterone. These hormone precursors are further
processed to produce glucocorticoids and sex hormones. CYP17A1 also has 17,20-lyase activity, which converts
17-hydroxypregnenolone to dehydroepiandrosterone (DHEA). This reaction is integral to the production of sex

hormones.

| 2. Health Conditions Related to Genetic Changes
2.1 17 Alpha-Hydroxylasel/17,20-Lyase Deficiency

Dozens of mutations in the CYP17A1 gene have been found to cause 17a-hydroxylase/17,20-lyase deficiency.
This condition affects the function of certain hormone-producing glands, leading to high blood pressure
(hypertension) and abnormal sexual development. Mutations associated with this condition reduce or eliminate
both 17a-hydroxylase and 17,20-lyase activity. Reduction of these activities leads to partial 17a-hydroxylase/17,20-
lyase deficiency, while total loss of these activities leads to the more severe form of the disorder known as

complete 17a-hydroxylase/17,20-lyase deficiency.

Without 170-hydroxylase activity, pregnenolone and progesterone are not converted to 17-hydroxypregnenolone or

17-hydroxyprogesterone, impairing production of glucocorticoids. Instead pregnenolone and progesterone are
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processed to form mineralocorticoids. An excess of these salt-regulating hormones leads to hypertension and low

levels of potassium in the blood (hypokalemia).

A loss of 17,20-lyase activity impairs sex hormone production. In females, a lack of female sex hormones disrupts
development of internal reproductive organs (the ovaries and uterus) and secondary sex characteristics, such as
breasts and menstrual periods. In chromosomal males (individuals with an X and a Y chromosome), a lack of male
sex hormones leads to abnormal development of external genitalia. Depending on the severity of the condition,
these affected individuals can have abnormal male genitalia, genitalia that do not look clearly male or clearly

female (ambiguous genitalia), or characteristically female genitalia.

2.2 Other Disorders

A small number of CYP17A1 gene mutations have been found to cause isolated 17,20-lyase deficiency, which is
characterized by abnormal sexual development without hypertension or hypokalemia. These mutations alter a
region of the CYP17A1 protein that plays a role in the enzyme's 17,20-lyase function but not its 17a-hydroxylase
function. As a result, 17,20-lyase activity is severely reduced but 17a-hydroxylase activity is normal. As in 17a-
hydroxylase/17,20-lyase deficiency (described above), impairment of 17,20-lyase activity disrupts sex hormone
production, leading to abnormal development of internal or external reproductive organs and delayed or absent

puberty in affected individuals.

| 3. Other Names for This Gene

» 17-alpha-hydroxyprogesterone aldolase

e CPT7

« CYP17

o CYPXVII

» cytochrome P450 17A1

» cytochrome p450 XVIIAL

« cytochrome P450, family 17, subfamily A, polypeptide 1

» cytochrome P450, subfamily XVII (steroid 17-alpha-hydroxylase), adrenal hyperplasia
e cytochrome P450-C17

» cytochrome P450c17
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» P450C17
« S17AH
 steroid 17-alpha-hydroxylase/17,20 lyase precursor

» steroid 17-alpha-monooxygenase

References

1. Geller DH, Auchus RJ, Mendonca BB, Miller WL. The genetic and functional basisof isolated
17,20-lyase deficiency. Nat Genet. 1997 Oct;17(2):201-5.

2. Miller WL, Auchus RJ. The molecular biology, biochemistry, and physiology ofhuman
steroidogenesis and its disorders. Endocr Rev. 2011 Feb;32(1):81-151. doi: 10.1210/er.2010-
0013.Aug;32(4):579.

3. Rosa S, Steigert M, Lang-Muritano M, I'Allemand D, Schoenle EJ, Biason-Lauber A. Clinical,
genetic and functional characteristics of three novel CYP17Almutations causing combined
17alpha-hydroxylase/17,20-lyase deficiency. Horm ResPaediatr. 2010;73(3):198-204. doi:
10.1159/000284362.

4. Van Den Akker EL, Koper JW, Boehmer AL, Themmen AP, Verhoef-Post M, Timmerman MA,
Otten BJ, Drop SL, De Jong FH. Differential inhibition of 17alpha-hydroxylaseand 17,20-lyase
activities by three novel missense CYP17 mutations identified in patients with P450c17 deficiency.
J Clin Endocrinol Metab. 2002Dec;87(12):5714-21.

Retrieved from https://encyclopedia.pub/entry/history/show/12322

https://encyclopedia.pub/entry/4391 3/3



