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spectrum of the CFTR gene in Taiwanese patients with
congenital bilateral absence of the vas deferens
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Congenital bilateral absence of the vas deferens (CBAVD) is a relatively frequent
cause of male infertility accounting for 1-2% of all cases. It is a common finding in
males with cystic fibrosis (CF), and some, if not all, otherwise healthy men with
CBAVD reflect a newly recognized, primarily genital phenotype of CF after genetic
screening. CF, which is the most common autosomal recessive disorder in
Caucasians, has an estimated frequency of one in 2,500, and one in 25 is carrier of
the disease. CF is caused by mutations in the gene encoding the cystic fibrosis
transmembrane conductance regulator (CFTR). The CFTR gene, identified and
cloned in 1989, contains 27 exons encompassing approximately 250 kb of DNA on
chromosome 7g31.2. CFTR, a chloride channel protein, contains 1480 amino acids
and regulates chloride ion influx/efflux across epithelial cell membrane. Mutations in
the CFTR gene disrupt CFTR function, resulting in the changes of chloride
concentration in the epithelial cells, leading to atresia or even hypoplasia of the
lumen that formed by these epithelial cell. More than 800 disease-associated

mutations have been discovered in the gene, resulting in variable phenotypes.

The study in Caucasian population showed that 60-90% infertile males with CBAVD
carry mutations in CFTR. Besides, the poly-T tract in intron 8 (IVS8-Tn) of CFTR
were also noted to be related with the formation of CBAVD. CF is a rare disease in
Taiwan, nevertheless in our clinical practice, there are CBAVD patients visiting and
searching for the help of artificial reproductive techniques. In order to understand
the involvement of the CFTR gene, we first screened for the most common
mutations of CFTR gene and looked for clinical correlations in 27 patients with
clinically diagnosed CBAVD. The clinical results showed that none of the 27 patients
had CF symptoms. We did not detect any definite renal anomaly
ultrasonographically. No mutations of  F508 or R117H were identified in any of the
samples analyzed. In the screening of 1VS8-Tn, the frequency of 5T alleles was
44.4%, which was significantly higher than in the 46 normal fertile males for which
there was a 5T frequency of 5.4%. The 5T frequency of Taiwanese CBAVD patients
was also much higher than that of Caucasian CBAVD patients. There was little CF

case report in Taiwan, however in a recent document, two novel CF mutations (E7X



and 989-992insA) were reported. Therefore we strongly suspected that the
mutation spectrum of CFTR mutation in Taiwanese patients with CBAVD is different
from that of Caucasian population. In order to test the involvement of the CFTR
gene in the etiology of Taiwanese male infertility, we have screened the entirety of
the CFTR gene by TTGE (temporal temperature gradient gel electrophoresis)
mutation analysis followed by direct DNA sequencing in 36 infertile males with the
anomalies of the vas deferens. Five mutations: p.V201M, p.N287K, ¢.-8G=C
(125G=C), p-M469l, and p.S895N, were found in five of the patients. p.N287K
occurred in the first transmembrane spanning domain, p.M469lI in the first ATP
binding domain, and p.S895N in the second transmembrane spanning domain, were
novel. In addition, 7 homozygous and 7 heterozygous 5T alleles in intron 8 polyT
tract were found. The overall frequency of CFTR mutant alleles in Taiwanese CBAVD
males was (7x2+7+5)/72=36%. Unlike the Caucasian patients, the CFTR mutations
cannot account for the majority of Taiwanese CBAVD. This is consistent with the low
incidence of CF in Asian/Taiwanese population. Furthermore the mutation spectrum
of CFTR in CBAVD patients does not overlap with that of Caucasian CFTR mutation

spectrum.

Our study, although not involved in the mechanism about the relationship between
CFTR mutation and CBAVD, it is most important and necessary that comprehensive
analysis of the CFTR gene in its entirety for both the infertile male and his partner is

essential for those who are considered for the IVF procedure.



