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within the splice acceptor site in intron 8 of the CFTR
gene: consequences for genetic testing using
standard assays
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Isolated congenital bilateral absence of the vas deferens

(CBAVD) has been considered as an incomplete form of

cystic fibrosis (CF), supported by the identification of

mutations in the CF transmembrane conductance regula-

tor (CFTR) gene in the majority of these patients.1 –4 An

intron splice variant, called IVS8-5T, is frequently observed

in CBAVD (12.8–43.7%).5–9 The splice variant is localized

at the splice acceptor site of intron 8 and alternative length

variants consist of seven (IVS8-7T) or nine (IVS8-9T)

thymidines. The IVS8-5T variant is associated with high

levels of exon 9 skipping, which result in the production of

a nonfunctional CFTR protein.10–12 However, the splicing

efficiency of the IVS8-5T allele shows interindividual

variability, suggesting that it is a CBAVD mutation with

incomplete penetrance. Recent studies demonstrated

that, in addition to the effect of the Tn tract, exon 9

skipping is also influenced by the (TG)m repeat that

precedes the Tn tract.13,14

Owing to this, determination of poly-T status is becom-

ing established as a routine assay in infertility cases where

CBAVD is suspected. Several methods have been devel-

oped. These are usually based on a preliminary PCR

amplification of exon 9 and its intronic boundaries with

specific primers located in introns flanking exon 9 and

subsequent evaluation of the PCR product. Several differ-

ent techniques to analyse the PCR product have been

published including allele-specific oligonucleotide (ASO)

hybridization by oligonucleotidic probes that recognize

the presence of 5, 7 or 9 thymidines, nested PCR followed

by XmnI restriction and nondenaturing gradient gel

electrophoresis, linear denaturing gradient gel electrophor-

esis or capillary zone electrophoresis combined with

laser-induced fluoresence detection.3,5,15 –17 In addition

to these widely used methods, a number of less common

methods for the characterization of the Tn tract, based on

allele-specific PCR assays or radioactive single-strand

conformation polymorphism analysis have also been

described.18 Recently, different commercially available kits

(such as ELUCIGENE CF-Poly-T, Tepnel diagnostics, UK;

INNO-LiPA CFTR, Innogenetics, Belgium; Cystic fibrosis v3

5/7/9T OLA ASR, Abbott diagnostics, USA) have been

developed to provide laboratories with a simple and

accurate means of routinely genotyping the poly-T alleles

(5T, 7T and 9T). However, these methods assume that only

three length variants of the poly-Tn tract exist in the

general population.

During the analysis of exon 9 and adjacent intron

sequences by denaturing gradient gel electrophoresis

(DGGE) in CBAVD patients pursuing fertility treatment

by intracytoplasmic sperm injection, we identified an

atypical DGGE pattern.16 Direct sequencing of the PCR

product showed that the CBAVD patient was a compound

heterozygote for the IVS8-9T allele and a novel allele,

named IVS8-6T (Figure 1). The IVS8-6T allele is adjacent

to a long TG tract (13TG). Recently, the IVS8-5T interna-

tional study group showed that IVS8-5T alleles adjacent

to long TG tracts are substantially more likely to be

associated with an abnormal phenotype than IVS8-5T

alleles adjacent to short TG tracts.14,19 The association

between TG tract length and disease penetrance is

consistent with the pathogenicity of this new 13TG-6T

allele in our CBAVD patient, which also presents the

F508del mutation found on a 10TG-9T background.

This novel allele was not found in 300 CBAVD or CF

patients analysed by nested primers followed by XmnI

restriction and ethidium bromide visualization after non-

denaturing polyacrylamide gel electrophoresis as pre-

viously described by Chillon et al.5

Despite the fact that this novel IVS8-6T allele appears to

be rare in CBAVD patients, our finding has implications for

the identification of pathogenic variants in the Tn tract.

Use of allele-specific oligonucleotide hybridization, reverse

hybridization or PCR with specific primers for the 5T, 7T or

9T alleles results in the failure of molecular genetic

diagnosis, due to an inability to detect other variants than

the 5, 7 and 9T alleles. For the other methods used, tests

should be performed to determine the ability to distinguish

the IVS8-6T allele from the other similar frequently
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identified alleles (IVS8-5T and IVS8-7T) to avoid a false

report of homozygosity for the 5, 7 or 9T alleles. The

existence of novel Tn alleles (such as 3T previously

described in CF and in CBAVD, and and 6T this study)

and the role of the TG stretch in the pathogenic penetrance

of a 5T allele suggest that when a diagnostic laboratory

wants to perform intron 8 analysis for confirmation of

diagnosis of CBAVD, direct sequence analysis of intron 8

appears to be the only logical option.20,21
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Figure 1 Automated sequence traces showing the novel IVS8-6T allele at the branch/acceptor site of intron 8 of the CFTR
gene. The upper strand sequence was obtained for a (TG)m heterozygous and Tn homozygous subject (genotype: 13TG-5T/
11TG-5T). The lower strand sequence was obtained for the CBAVD patient with the IVS8-6T variant (genotype: (10TG-9T/
13TG-6T). A reverse primer was used.
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