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Abstract

Cystic fibrosis, a common autosomal recessive genetic
disorder among Caucasians, is caused by defects in the
transmembrane conductance regulatory (CF7R) gene.
The analysis of CF7R gene mutations is useful to bet-
ter characterize the disease, and for preconceptional
screening, prenatal and preimplantation genetic diag-
nosis. Here we report the results of a genetic analysis
in a 16-year-old boy from southwestern Iran diagnosed
as having cystic fibrosis in infancy based on gastro-
intestinal and pulmonary manifestations, with posi-
tive sweat chloride tests. He lacked both normal and
mutant forms of the fragment corresponding to the A
F508 allele in initial genetic studies. Multiplex ligation-
dependent probe amplification-based testing revealed

Roishidenge ~ WJCC | www.wjgnet.com

395

a homozygous deletion spanning exons 4 to 10 of the
CFTR gene. We predict an in-frame deletion remov-
ing 373 amino acids based on our sequencing results.
Determining CF7R gene mutations in patients and their
family members would be helpful to prevent the occur-
rence of new cases, especially in populations in which
consanguinity is common.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Cystic fibrosis; Transmembrane conduc-
tance regulatory gene; Homozygous deletion

Core tip: Genetic analysis of the transmembrane con-
ductance regulatory (CF7R) gene is helpful to charac-
terize patients with cystic fibrosis, but sequencing and
multiplex ligation-dependent probe amplification-based
testing are only done to diagnose rare or unknown
variants. Here we report a 16-year-old boy, the son of
consanguineous healthy parents, who lacked both the
normal and mutant forms of the AF508 alleles in initial
molecular tests. Further analysis disclosed a rare large
homozygous CF7R gene deletion in this patient.

Farjadian S, Moghtaderi M, Zuntini R, Ferrari S. Rare large ho-
mozygous CFTR gene deletion in an Iranian patient with cystic
fibrosis. World J Clin Cases 2014; 2(8): 395-397 Available from:
URL: http://www.wjgnet.com/2307-8960/full/v2/i8/395.htm
DOIL: http://dx.doi.org/10.12998/wjcc.v2.18.395

INTRODUCTION

Cystic fibrosis (CF), a common autosomal recessive ge-
netic disorder among Caucasians, is caused by defects
in the transmembrane conductance regulatory (CFIR)
gene. This gene spans more than 250 kb on chromosome
7q31.2 and comprises 27 exons encoding a 170 kDa chlo-
ride channel expressed exclusively in secretory epithelial
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Figure 1 Pedigree of a family of a 16-year-old boy with cystic fibrosis,
showing the three transmembrane conductance regulatory alleles trans-
mitted to the sibs. Allele 1 carries the deletion of exons 4 to 10; alleles 2 and 3
are distinguishable by the different numbers of TG associated to the polypyrimi-
dine tract in intron 8.

cells". To date, more than 1969 sequence variations have
been identified in the CFIR gene, including mutations
that are involved in disease expression and polymor-
phisms which have no effect on the phenotypem. The
rate of CFIR gene mutations varies greatly among dif-
ferent populations. Although the prevalence of CF in
Iran is not known, current data suggest that the disease is
not rare in this country. The most common mutation is
AF508 with a frequency of 16% to 24% in different parts
of Iran; these rates are much lower than in European
countries”,

The clinical presentations of CF varies widely from
atypical mild disease to the classical form characterized by
multiorgan involvement. The highly variable presentation
depends on specific mutations, gene penetrance, the pres-
ence of genetic modifiers and environmental factors'”.
The diagnosis of classical CF is straightforward and based
on specific clinical features, family history and positive
sweat chloride tests, whereas the diagnosis of nonclassical
CF is often delayed because of its unusual presentation or
the late onset of symptoms. Delays in the diagnosis usu-
ally lead to progressive disease and even irreversible mul-
tiorgan damagem. The analysis of CFIR gene mutations
is useful to better characterize the disease, especially when
the results of sweat chloride tests are uncertain or vati-
able. DNA-based testing is also useful for preconceptional
screening, prenatal diagnosis for couples with a family
history of CF, and preimplantation genetic diagnosis for
couples with known CFTR genetic mutations who hope
to have a healthy child by i vitro fertilization™, These
tests are usually performed with a panel of known CFITR
mutations for the ethnic group of interest. Sequencing
the CFTR gene and multiplex ligation-dependent probe
amplification (MLPA)-based tes4’rjng are only done to di-

agnose rare or unknown Variants[ J.

CASE REPORT

A 16-year-old boy from Southwestern Iran with chronic
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productive cough and dyspnea was diagnosed as having
CF in infancy based on typical findings of gastrointesti-
nal and pulmonary manifestations with a positive sweat
chloride test. He was the sixth child of healthy consan-
guineous parents and had two healthy older sisters and
one healthy brother. The results of sweat chloride tests
were normal for the parents and siblings, and none of
them reported any symptoms or problems related with
CE Two of the patient’s older brothers had died at the
age of 6 mo; their medical history was unremarkable.

This patient had been hospitalized several times dut-
ing infancy due to severe dehydration. He suffered from
numerous recurrent pulmonary infections and greasy
stools, which required frequent visits to his physician.
Physical examination showed scattered bilateral coarse
crackles, increased anteroposterior diameter of chest and
digital clubbing,

At his most recent visit his bone age was estimated
at about 12-year-old based on left-hand X-ray, and he
also had symptoms compatible with delayed sexual
maturation and delayed puberty. Laboratory parameters
including blood cell count, fasting blood glucose, blood
urea nitrogen, serum creatinine, calcium, phosphorus,
erythrocyte sedimentation rate, C-reactive protein levels
and liver function tests were normal at this visit, but his
sweat chloride test results were higher than normal (>
100 mEq/L). Chest X-ray revealed bilateral infiltration
and bronchiectasis in both lung fields. Abdominal and
pelvic ultrasound examination disclosed no abnormal
findings. Because of his abnormal heart sounds, echocar-
diography was performed which showed mild pulmonary
artery hypertension. The patient was advised to continue
treatment with antibiotics, chest physiotherapy, pancreatic
enzyme replacement and vitamin supplementation.

An initial genetic study was done with the Elucigene
CF29 v.2 kit (Tepnel, Oxfordshire, United Kingdom).
Our patient lacked of both the normal and mutant forms
of the fragment corresponding to the AF508 allele,
whereas all his first-degree relatives carried the normal
allele. This test was repeated three times with new blood
samples, and the results were consistent across tests. Ge-
netic analysis was then performed with the Elucigene CF-
EU2 v.1 kit (Gen-Probe Life Science Ltd., Manchester,
United Kingdom), which is designed to identify 50 muta-
tions. This kit is also able to identify the number of TG
repeats associated to the polythymidine tract at the junc-
tion of intron 8 and exon 9, which affects the splicing
efficiency of exon 9 and influences the gene transcription
rate. This analysis showed the absence of PCR ampli-
fication products for all fragments mapping to exons
4-10, suggesting that he was homozygous for a deletion
spanning exons 4 to 10 of the CFIR gene (CFIR del
4-10), as a result of first-degree consanguinity between
his parents. This homozygous deletion was confirmed
by MLPA and was detected in the heterozygous state in
both parents (Figure 1), in one of the sisters and in his
brother. The 40-kb del 4-10 CF mutation was previously
reported in compound heterozygous patterns in two pa-
tients with CF: an 8-year-old French gitl with the AF508/

August 16, 2014 | Volume 2 | Issue 8 |



Farjadian S et a/. Homozygous CF7R del 4-10 in a patient with CF

CF 40-kb del 4-10 genotype combination” and a 19-year-
old Caucasian female with the ¢.1220del20/CF 40-kb del
4-10 genotype combination™. In contrast to the latter
patient with a frameshift mutation in the CFIR gene be-
cause of a 40-kb deletion, in our patient we predict an in-
frame deletion removing 373 amino acids based on our
sequencing results.

In conclusion, although there is no evidence to prove
the relationship between CFIR gene mutations and dis-
ease severity or response to therapy, determining CFTR
gene mutations in patients and their family members
would be helpful to prevent the occurrence of new cases,
especially in populations in which consanguinity is com-
mon.
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Case characteristics

A 16-year-old boy with chronic productive cough and dyspnea was diagnosed
as having cystic fibrosis (CF) in infancy based on gastrointestinal and pulmo-
nary manifestations with a positive sweat chloride test.

Clinical diagnosis

Hospitalization during infancy due to severe dehydration and recurrent pulmo-
nary infections and greasy stools.

Differential diagnosis

Celiac disease, primary immunodeficiency disorders.

Laboratory diagnosis

Positive sweat chloride test and lack of both normal and mutant forms of the
fragment corresponding to the AF508 allele in molecular analysis.

Imaging diagnosis

Left-hand X-ray: bone age about 12-year-old based on. Chest X-ray: bilateral
infiltration and bronchiectasis in both lung fields. Echocardiography: mild pul-
monary artery hypertension.

Treatment

Antibiotics therapy, chest physiotherapy, pancreatic enzyme replacement and
vitamin supplementation.
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Related reports

Homozygous 40-kb del 4-10 in cystic fibrosis transmembrane regulatory (CFTR)
gene was detected in this patient by multiplex ligation-dependent probe amplifi-
cation (MLPA).

Experiences and lessons

Determining CFTR gene mutations in CF patients and their family members
would be helpful to prevent the occurrence of new cases, especially in popula-
tions in which consanguinity is common.

Term explanation

MLPA is a technique for detecting deletions or duplications of one or more parts
of a gene.

Peer review

The manuscript reports a patient with homozygous exon 4-10 CFTR gene deletion
mutation. Overall, this manuscript is well written and suitable as a case-report.
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