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| 1. Normal Function

The SPR gene provides instructions for making the sepiapterin reductase enzyme. This enzyme is involved in the last of
three steps in the production of a molecule called tetrahydrobiopterin (BH4). Other enzymes help carry out the first and
second steps in this process. The sepiapterin reductase enzyme converts a molecule called 6-pyruvoyl-tetrahydropterin to
tetrahydrobiopterin. Tetrahydrobiopterin helps process several building blocks of proteins (amino acids), and is involved in
the production of chemicals called neurotransmitters, which transmit signals between nerve cells in the brain. Specifically,
tetrahydrobiopterin is involved in the production of two neurotransmitters called dopamine and serotonin. Among their
many functions, dopamine transmits signals within the brain to produce smooth physical movements, and serotonin
regulates mood, emotion, sleep, and appetite.

| 2. Health Conditions Related to Genetic Changes
2.1. Dopa-responsive dystonia

At least four mutations in the SPR gene have been found to cause dopa-responsive dystonia. This condition is
characterized by a pattern of involuntary muscle contractions (dystonia), tremors, and other uncontrolled movements and
usually responds to treatment with a medication called L-Dopa. Dopa-responsive dystonia can be caused by mutations in
one copy or both copies of the SPR gene in each cell. These mutations lead to the production of a sepiapterin reductase
enzyme with reduced or absent function. In most parts of the body, there are alternate pathways that do not use
sepiapterin reductase for the production of tetrahydrobiopterin, but these processes do not occur in the brain. Therefore,
people with sepiapterin reductase deficiency have a lack of tetrahydrobiopterin in the brain, which affects the production of
dopamine and serotonin. The lack of these two neurotransmitters causes the movement problems and other characteristic
features of dopa-responsive dystonia.

2.2. Sepiapterin reductase deficiency

More than a dozen mutations in the SPR gene have been found to cause sepiapterin reductase deficiency, a condition
characterized by progressive problems with movement. Sepiapterin reductase deficiency results when two copies of the
SPR gene are mutated in each cell. These mutations include changes that replace amino acids; alter the way the gene's
instructions are pieced together to produce the enzyme; or result in a shortened, nonfunctional enzyme. All these
mutations lead to the production of enzymes with reduced or no function. A common mutation in affected individuals that
replaces the amino acid arginine with the amino acid glycine at position 150 in the enzyme (written as Arg150Gly or
R150G) prevents the production of any sepiapterin reductase.

SPR gene mutations disrupt the production of sepiapterin reductase. Most SPR gene mutations result in an enzyme with
little or no function. A nonfunctional sepiapterin reductase leads to a lack of tetrahydrobiopterin and a decrease in the
production of dopamine and serotonin in the brain. The shortage of these neurotransmitters causes the movement
abnormalities and other features of sepiapterin reductase deficiency.

Sepiapterin reductase deficiency is more severe than dopa-responsive dystonia likely because both copies of the SPR
gene are mutated, which leads to a more severe enzyme shortage than in dopa-responsive dystonia, in which only one
copy of the gene has a mutation.



| 3. Other Names for This Gene

« SDR38C1

« sepiapterin reductase (7,8-dihydrobiopterin:NADP+ oxidoreductase)
« short chain dehydrogenase/reductase family 38C, member 1

¢ SPRE_HUMAN
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