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CBS Gene 
 
Alternative Names 
Cystathionine Beta-Synthase 
 
Record Category 
Gene locus 
 
WHO-ICD 
N.B.: Classification not applicable to gene loci. 
 
Incidence per 100,000 Live Births 
N/A to gene loci 
 
OMIM Number 
613381 
 
Mode of Inheritance 
Autosomal recessive 
 
Gene Map Locus 
21q22.3 
 
Description 
The CBS gene codes for the cystathionine beta-
synthase protein.  This enzyme acts in a chemical 
pathway and is responsible for using vitamin B6 to 
convert the amino acids homocysteine and serine to 
a molecule called cytathionine.  The CBS enzyme 
is a homotetramer of 63-kD subunits and requires 
pyridoxal phosphate and heme for activity.  It can 
also be stimulated by the addition of S-
adenosylmethionine.  Defects in the CBS protein 
disrupt the normal function of cystathionine beta-
synthase.  As a result, homocysteine and other 
potentially toxic compounds build up in the blood, 
and homocysteine is excreted in urine.  
 
Molecular Genetics 
The CBS gene is located on the long arm of 
chromosome 21 at position 22.3.  It spans over 30 
kb and contains 19 exons.  To date, more than 150 
mutations that cause homocystinuria have been 
identified in the CBS gene.  Most of these 
mutations change single amino acids in 
cystathionine beta-synthase.  As a result, 

homocysteine and other potentially toxic 
compounds build up in the blood, and 
homocysteine is excreted in urine. 
 
Epidemiology in the Arab World 
 
Saudi Arabia 
Zaidi et al (2012) studied a cohort of 15 women and 
14 men from unrelated Saudi Arabian families and 
one woman and two men from a Sudanese family 
with homocystinuria.  The Sudanese family and six 
Saudi families were consanguineous.  Sequencing 
of the CBS gene identified homozygous mutations 
in patients from all 14 families.  In the ethnically 
distinct Saudi population, one novel and two 
recurrent CBS gene mutations were identified.  In 
the Sudanese family, one recurrent mutation was 
identified.  The unaffected family members were 
either heterozygous for the mutations or 
homozygous for the wild-type sequences.  In 13 
Saudi families, the novel c.969G>A mutation, 
which encodes for a p.Trp323X termination of the 
CBS protein, was discovered in families 2–6, 9–12, 
and 14.  In families 7 and 8, the c.1006C>T 
mutation producing the p.Arg336Cys substitution 
was revealed.  Individuals from family 13 were 
identified with the c.457G>A mutation, which 
encodes for the p.Gly153Arg change.  In family 1 
from Sudan, the c.770C>T mutation encoding for 
the p.Thr257Met was found.  Discovery of a novel 
mutation in patients from ten Saudi families is the 
result of high consanguinity among Arab 
population causing homozygosity of the recessive 
alleles and the expression of disease phenotype in 
patients.  The novel c.969G>A missense mutation, 
which encodes for the p.Trp323X termination, and 
the three non-synonymous recurrent mutations, 
which were identified are located in the catalytic 
domain of the CBS.  In fact, in Saudi patients, the 
novel missense c.969G>A (p.Trp323X) mutation 
was the predominant mutation, which was found in 
10 of the 13 Saudi families.  The recurrent 
c.1006C>T (p.Arg336Cys) and c.457G>A 

http://www.omim.org/geneMap/21/123?start=-3&limit=10&highlight=123
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(p.Gly153Arg) mutations were identified in 
individual Saudi families.  These findings showed 
that despite adjacent geographic regions, Saudi, 
Qatari, and Israeli Arab populations have different 
spectrum of the CBS gene mutations.  It also 
suggested a recent origin of the CBS mutations in 
these three Arab populations.  The p.Trp323X 
mutation that produced a truncation of the CBS 
protein probably resulted in the complete loss of the 
CBS enzyme activity.  The p.Thr257Met mutation 
was shown to have <1% of the CBS enzyme 
activity and conferred non-responsiveness to 
pyridoxine treatment.  The p.Arg336Cys mutation, 
which produces complete loss of CBS enzyme 
activity, also resulted in B6 non-responsiveness.  In 
most patients with the p.Trp323X, p.Arg336Cys, 
and p.Gly153Arg mutations, homocysteine levels 
were reduced after treatment.  In the Sudanese 
patient with p.Thr257Met mutation and in four 
Saudi patients with the p.Trp323X mutation, 
homocysteine levels were not controlled with the 
treatment.   
 
Sudan 

See Saudi Arabia > Zaidi et al, 2012 
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