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Three Novel Mutations in Turkish
Children with Cystic Fibrosis: Case Report

Kistik Fibrozisli Tiirk Cocuklarinda
Uc Yeni Mutasyon

ABSTRACT Cystic fibrosis is an autosomal recessive disease caused by mutations in the cystic
fibrosis transmembrane conductance regulator gene that results in abnormal viscous mucoid se-
cretions in multiple organs. It mainly occurs in European derived populations. The main clinical fea-
tures of the disease are pancreatic insufficiency and chronic endobronchial infection. There are
currently more than 1500 mutations, of which F508del is the most common. Here we reported
three Turkish children who were diagnosed with cystic fibrosis based on characteristic manifesta-
tions of the disease and pathological sweat test results. Genetic analysis revealed three novel mu-
tations, p.Leu812X, 3608insG ve p.I1e853Cys in the children, which have not been reported yet in
cystic fibrosis patients. In the first case, a missense mutation R347P was identified in a compound
heterozygote state with p.Leu812X.
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OZET Kistik fibrozis, kistik fibrozis transmembran iletim regiilatdr genindeki mutasyonlara bagh
gelisen ve ¢ok sayida organda anormal visk6z mukoid sekresyonlara neden olan otozomal resesif bir
hastaliktir. Ozellikle Avrupa toplumlarinda goriiliir. Hastaligin baglica klinik ézellikleri pankreas
yetmezligi ve kronik endobronsiyal enfeksiyondur. Giiniimiizde hastaliga ait 1500'den fazla
mutasyon bildirilmigtir. En sik goriileni F508del mutasyonudur. Bu ¢aligmada, patolojik ter testi
sonugclar ve kistik fibrozise ait karakteristik bulgulari ile kistik fibrozis tanisi alan ¢ Tiirk ¢ocugunu
sunduk. Genetik analiz sonucu ¢ocuklarda, daha 6nce kistik fibrozis olgularinda bildirilmemis olan
p-Leu812X, 3608insG ve p.I1e853Cys mutasyonlari saptandi. ilk olguda missense mutasyon R347P
ile p.Leu812X kompound heterozigot olarak saptandu.

Anahtar Kelimeler: Kistik fibrozis transmembran regiilator proteini, mutasyon
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ystic fibrosis (CF) is an autosomal recessive disease, most commonly

encountered in Caucasian populations. CF prevalence is 1/2500-3000

in Caucasians and according to a limited number of studies 1/3000 in
our population.! It is clinically characterized by obstructive lung disease,
exocrine pancreatic insufficiency, elevated sweat electrolytes and male in-
fertility.? CF is caused by mutations in both copies of the CF transmembra-
ne conductance regulator (CFTR), a 230-kb gene located at chromosome
7q31.3 CFTR encodes a 1,480-aminoacid protein that acts as a cyclic adeno-
sine monophosphate dependent chloride channelin the apical membrane of
cells lining the lungs, sinuses, pancreas, intestines, vas deferens and sweat
ducts.* Mutations in the CFTR gene can result in defects in synthesis, traf-
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ficking, stability, function, and/or activation or re-
gulation of the CFTR protein.> There are more than
1500 mutations listed on CFTR mutation database.®

The known (or predicted) functional consequ-
ences of the various mutations in CFTR have been
categorized in six classes.”

Class I includes mostly nonsense, frameshift or
missense mutations that result in defective protein
biosynthesis. Class II mutations produce a misfol-
ded functional CFTR protein, preventing traffic-
king to the apical surface of the cell. Class III
mutations affect channel activation by preventing
binding and hydrolysis of adenosine triphosphate
at one of the two nucleotide binding domains. Class
IV mutations produce a protein with impaired
function because of abnormal anion conduction.
Class V mutations result in a reduced number of
normally functioning CFTR molecules on the api-
cal surface. Class VI mutations result from trunca-
tion of the C-terminus of CFTR and produce a
functional protein, which is unstable at the apical
membrane surface.?’

The most common mutation, a base-pair de-
letion in exon 10, which encodes the first nucle-
otide binding domain of the CFTR protein, results
in a deletion of phenylalanine at position 508.1°
F508del is the most common mutation, with a fre-
quency of 66% worldwide.® The R347P (exon 7) is
a common missense mutation located within the
first membrane spanning domain of the CFTR
protein. This mutation occurs with an overall
worldwide frequency of about 0.2%. p.Leu812X
(exon 13), 3608insG (exonl19) and p.I1e853Cys
(exon14) mutations have not been reported yet in
patients with CF.

Herein we reported three Turkish children
with novel mutations who received CF diagnosis
based on characteristic manifestations and patho-
logical sweat test results.

I CASE REPORTS
CASE 1

A Turkish girl, who was born to non-consanguine-
ous parents, presented with pneumonia at the age
of 3 months. She was first hospitalized at three ye-
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ars of age because of dehydratation, metabolic alka-
losis, hyponatraemia, and hypochloraemia. At that
time, the diagnosis of CF was verified by two pat-
hological sweat test results (122-121 meq/L). De-
oxyribonucleic acid mutation analysis was negative
for F508del. Pancreatic sufficiency was evidenced
by normal weight and bowel habits, and negative
analysis of fecal fat excretion. Pulmonary coloni-
zation with Pseudomonas aeruginosa was observed
at five years of age. The second and final pneumo-
nia developed at the same age. At the age of ten,
pulmonary function tests included FVC 83% pre-
dicted, FEV, 80% predicted, FEV,/FVC 97%, PEF
55%, and FEF,; ;s 60% predicted. Two areas of
bronchiectasis were demonstrated in the middle
and the lower lobe of the right lung on high-reso-
lution computed tomography (HRCT). A recent ge-
netic analysis revealed R347P mutation in a
compound heterozygote state with a novel mutati-
on, p.Leu812X, which has not been reported else-
where before. After the genotype of our patient
was determined, the mother had a second preg-
nancy. The fetus was also compound heterozygote
for the same CFTR mutation genotype and the pa-
tient underwent therapeutic abortion. Later the pa-
tient had a healthy 2-year-old brother who was
born after prenatal evaluation. The characteristic
features of the three patients including Case 1 we-
re given in Table 1.

CASE 2

An 8-month-old Turkish boy, who was born to
consanguineous parents, presented with failure to
thrive, vomiting, steatorrhea, and recurrent seve-
re lower respiratory tract infections. The disease
had had its onset at two months of age. CF was di-
agnosed at eight months based on clinical mani-
festations and positive sweat tests (111-116
meq/L). Chest radiograph revealed pulmonary in-
filtrations during the infection periods; however
thorax computerized tomography (CT) could not
be available. Pulmonary function tests could not
be performed because of lack of cooperation. He
was given pancreatic enzyme supplementation be-
cause of high fecal fat excretion. The patient was
lost to follow-up after the three months visit. The
patient was identified with 3608insG/unknown
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TABLE 1: Characteristic features of the patients.

Sweat test Pulmonary symptoms
Case 1 121-122 meg/L Moderate
Case 2 111-116 meg/L Severe
Case 3 105-110 meg/L Mild

Pancreatic insufficiency Mutations
No R347P/p.Leu812X
Yes 3608insG/unknown
No p.lle853Cys/unknown

mutation. The new mutation was detected in het-
erozygous form. Thus, the patient was considered

compound heterozygote state as he had CF-rela-

ted phenotype.

CASE 3

An 8 year-old boy, who was born to non-consan-
guineous parents, was admitted to our hospital be-
cause of recurrent bronchiolitis starting from four
months of age. He also had pneumonia that did
not require hospitalization at four years of age. CF
was verified with two pathological sweat test re-
sults (105-110 meq/L) in infancy. Other conditi-
ons with high values of sweat test results such as
adrenal gland problems, hypothyroidism and kid-
ney failure were excluded. No abnormality was
seen on chest radiograph and CT of thorax. Pul-
monary function tests included FVC 90% predic-
ted, FEV, 95% predicted, PEF 92%, and FEF, 5
80% predicted. The respiratory symptoms allevi-
ated with increasing age and he became symptom
free after 6 years old. He did not show gastroin-
testinal manifestations of CF and had normal we-
ight
sufficiency was evidenced by negative fecal fat ex-

and height measurements. Pancreatic
cretion. Genetic analysis revealed p.l1e853Cys
mutation in heterozygous form (p.11e853Cys/ un-
known). The patient was considered compound
heterozygote state as he had two positive sweat
test results.

I DISCUSSION

Previous studies have reported a low frequency of
F508del in Turkey, indicating a high genetic hete-
rogenity of the disease in this population.'"'? In a
study reported by Onay et al'® from Turkey, 122
unrelated chromosomes from 73 Turkish CF fami-
lies were analyzed for the entire coding sequence of

1756

the CFTR gene. This extensive screening study re-
vealed that 18 mutations accounted for 52.5% of
the disease genes in the Turkish CF population. The
frequency of the most common mutation, F508del,
was 18.8% in that study population which confir-
med the considerable molecular heterogeneity of
CF among Turks. Onay et al' recently presented
an updated report of mutations found in the Turk-
ish population, which revealed 27 different muta-
tions accounting for 60% of the disease genes in the
Turkish population. Dayangac et al'® investigated
congenital bilateral absence of the vas deferens as a
primarily genital form of CF in 52 Turkish males
and identified 27 different mutations on 72.5% of
the investigated alleles. Kiling et al'® analyzed the
CFTR locus in 83 Turkish CF patients to identify
mutations, haplotypes and the carrier frequency in
the population. They detected 36 different mutati-
ons in 125 (75%) of the total 166 CF chromosomes
and suggested that the Turkish population had the
highest genetic heterogeneity at the CFTR locus re-
ported so far.

Dean et al'? first described R347P mutation
with a mild pulmonary manifestation of CF and
pancreatic sufficiency as in Case 1. The patients ori-
ginally described with this mutation were compo-
und heterozygotes with the F508del mutation and
had a very mild course of CF, suggesting that
R347P, similar to other missense mutations affec-
ting the MSD1 domain, caused a mild phenotype.
The phenotype for R347P has been associated with
mild disease in other reports too.!®!° In contrast,
Varon et al? reported a group of 19 CF patients
with the R347P mutation of German, Bulgarian,
Czech, and Slovak origin, including two homozy-
gotes. Most patients in the mentioned study pre-
sented with early disease onset, pancreas
insufficiency and early pulmonary involvement,
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suggesting that this mutation can lead to a severe
course of CF. The possibility of recurrent mutation
at codon 347 may explain the diversity of the dise-
ase severity. There are several nucleotide positions
that are susceptible to mutation. Mutations affec-
ting these positions might be associated with more
than one haplotype. Mutation R347P results from
a G ® C change in a CpG dinucletide.?! The analy-
sis with markers flanking this mutation suggests
that it has arisen more than once.?? The analysis has
indicated that different haplotypes are unlikely to
have arisen by double recombination, recombina-
tion and slippage, or double slippage events. There-
fore, recurrence of this mutation seems to be the
most plausible explanation.?!

In Case 1, the second child of the family was
compound heterozygote for the same CFTR muta-
tion that our patient had, thus therapeutic aborti-
on was performed. In France, physicians had
difficulty managing detected compound heterozy-
gotes with CFTR variant (R117H), whose implica-
tion in CF remained unclear. Thus, R117H was
withdrawn from the panels of CFTR mutations
used in CF newborn screening because prenatal di-
agnosis of this variant was very common leading to
frequent therapeutic abortion in that specific area.??
In our Case 1, although the therapeutic abortion
might not be recommended, the parents could not
take the risk of a child with CF.

The 3608insG is a frameshift mutation leading
to a truncated protein, clearly deleterious. It is pro-
bably correct to state that 3608insG is probably a
Class
p-11e853Cys is located between the R-domain and

1 mutation. However, the mutation
MSD?2. This aminoacid substitution may be a be-
nign sequence variant or a disease-causing missen-
se mutant. Thus, there is insufficient evidence to
support p.11e853Cys being a Class 2 mutation, es-
pecially in the absence of sequence data to corro-

borate the findings.

In conclusion, we reported three children di-
agnosed with CF with three novel mutations,
which have not been reported elsewhere before. In
Case 1, we presented a patient who had
R347P/p.Leu812X genotype. The combination of
p-Leu812X on one chromosome and R347P on the
other resulted in a mild phenotype in our case. As
long as the second mutation is unknown, a novel
CFTR sequence variant cannot be classified as a dis-
ease-causing lesion. However, 3608insG mutation
may be a severe one as in Case 2, leading to early
disease onset, failure to thrive, pancreatic insuffi-
ciency and severe pulmonary involvement. Case 3
presented with mild pulmonary symptoms and
pancreatic sufficiency suggesting that p.11e853Cys
mutation may lead to a mild course of CF. Extensi-
ve mutation scanning is required to identify the se-
cond mutations in our cases.
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