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Cysdtic fibrosis (CF) is the most common life-limiting autosomal recessive disorder in Caucasian
population. The disease was initially considered to be rare in Middle Eastern countries. 95% of CF
in Emirati families is due to two mutations only — p.S549R(T>G) and p.F508del. We report here
the case of a patient referred to CF and Respiratory Clinic at Tawam Hospital for cystic fibrosis
transmembrane regulator (CFTR) gene screening to ascertain the diagnosis of CF, who was found
to carry a unique genotype, signifying the importance of retrieving ancestral histories of patients

with monogenic disorders
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INTRODUCTION

Cystic fibrosis (CF) is the most common life-limiting
autosomal recessive disorder in Caucasian
population.! It isamultisystem disorder characterized
by a constellation of symptoms mainly including
chronic bacterial infection of airways, pancreatic
insufficiency, infertility in males and increased
concentration of chloride in sweat. It is caused by
defect in a 190 kb gene on chromosome 7 encoding a
1480 amino acid polypeptide, named cystic fibrosis
transmembrane regulator (CFTR).}? To date 1523
CFTR gene mutations have been identified,
responsible for CF or related diseases .

Cystic fibrosis occurs in an estimated 1 in
2500 live births in Caucasians’ However its
incidence is quite variable, and ranges from 1/500 in
Ohio Amish to 1/90000 in Hawaiian Orientals.! The
disease was initiaII)/ considered to be rare in Middle
Eastern countries.” However better awareness and
improved diagnostic tools have suggested a higher
incidence® Since the startup of the first Cystic
Fibrosis and Respiratory Clinic at Tawam hospital,
Al Ain, U.A.E. in 1995, there has been an increased
awareness on cystic fibrosis among genera
practitioners and pediatricians in the region® In a
study aimed at identifying the mutations responsible
for the disease in the Emirati population, it was found
that the pattern of CF-causing mutations is different
in this population as compared to the other Arab
populations in the region>® Indeed, 95% of CF in
Emirati families is due to two mutations aly —
p.S549R(T>G) and p.F508del.” We report here the
case of a patient referred to CF and Respiratory
Clinic at Tawam Hospital for CFTR gene screening
to ascertain the diagnosis of CF, who was found to
carry aparticular genotype.

CASE REPORT

The proband is a boy who was referred at 2 months
of age. He was born to a non-consanguineous healthy
couple by normal vaginal delivery. Birth weight was
3.85 kg. He was first referred with respiratory
distress and poor feeding. During the workup of the
infant in the ward, his respiratory tract showed
colonization  of micro-organisms  including
Stenotrophomonas maltophilia and Pseudomonas
aeruginosa. His condition deteriorated and he was
transferred to intensive care unit for assisted
respiration for five days. Abdominal X-rays showed
wide spread calcifications suggestive of meconium
peritonitis. The patient was administered intravenous
antibiotic therapy and his condition gradualy
improved. Sweat chloride concentration was
100mmol/L. He was also found to be pancreatic
insufficient based on the presence of steatorrhea and
measurement of stool chymotrypsin activity which
was done as described previously.” Presence of
Pseudomonas aeruginosa in the respiratory tract,
meconium peritonitis, high sweat chloride values and
pancreatic insufficiency, al point towards cystic
fibrosis and thus a genetic confirmation was done by
CFTRgene analysis.

CFTR gene analysis

The protocol for CFTR gene screening was approved
by the Research Ethics Committee of the Faculty of
Medicine and Health Sciences, UAE University, Al
Ain, UAE. A blood sample was collected and DNA
was extracted from leukocytes using a reference
phenol-chloroform protocol. The two most common
mutations (p.S549R(T>G) and p.F508del) were
initially screened as described previously,® but were
not found. Thirty-one most frequent mutations were
further screened using the CF assay (Abbot, Rungis,
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France): the p.N1303K mutation was found on one
alele. The search for a second mutation was then
initiated using denaturing gradient gel electrophoresis
(DGGE) focused on the 27 coding regions®®: no
additional mutation could be identified. One of the
parents forefathers being from Palestine, we further
screened for a large deletion removing exons 17a to
18, 3120+1kbdel8.6kb, which has been found
frequent in Palestinian Arab CF patients and
proposed as a founder mutation amongst Palestinian
Arabs™® The boy was heterozygous for this
deletion, thus carrying the
[3120+1kbdel 8.6kb]+[p.N1303K] genotype.

DISCUSSION

So far, it has been observed that mutations p.F508del
and p.S549R(T>G) account for 88% of chromosomes
in UAE and explain 95% of CF in Emirati families,
amost al the reported CF patients bei n%
homozygous for either of the two mutations.
Moreover, the clinical phenotypes associated with
both mutations were homogeneous and extremely
severe, including dramatic losses of pulmonary
function.

The patient described harboring the large
3120+1kbdel8.6kb deletion in the CFTR gene is
unique and further documents the hypothesis of a
founding effect of this mutation in Palestinian Arabs.
3120+1kbdel8.6kb was first identified by Lerer et
al.’® in four Palestinian patients. The mutation causes
a deletion of exons 17a, 17b and 18. This is one of
the few large deletions that have been described in
the CFTR gene.® This mutation causes an in-frame
deletion of 160 amino acids that are part of
transmembrane domains 10-12 of the CFTR
protein.*® This mutation was later found to have a
13% prevalence in Palestinian Arabs.™ Patients with
both a homozygous state and a compound
heterozygous state for this mutation have been
reported with a severe phenotype!®™ The intragenic
haplotype and the flanking markers were identical in
al the chromosomes bearing the deletion in the four
Arabs reported, indicating hat this mutation & an
ancient founder mutation.’® The linked haplotype
could not be determined in our case, as the parents
were not available.

The other mutation found in this patient,
p.N1303K, was first described by Osborne et al. in
19912 Genotype-phenotype correlations clearly
indicate that this mutation is severe with respect to
pancreas status but conclusions on its effect on lung
disease vary among studies'*¥* The frequency of
this mutation is variable among populations. It was
indeed identified in homozygosity in eight
Palestinian Arab CF patients, and accounted for 21%
CF allelesin this population.’
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The fact that the compound CFTR genotype
[3120+1kbdel8.6kb]+[p.N1303K] is observed in this
patient of Palestinian ancestry, together with the
consideration that the deletion has only been
described in Palestinian Arabs so far, further
documents the hypothesis that 3120+1kbdel8.6kb is a
founder mutation in Palestinian Arabs. This case
report also emphasizes the importance of retrieving
ancestral  histories of patients with monogenic
disorders, and especialy in the case of CF, a disease
in which patterns of CFTR mutations vary greatly
among populations.

Acknowledgements and Declarations

We are grateful to Mr. Hilary Fernandes for
providing administrative assistance in preparing this
manuscript. Authors D.S. and EG analyzed the data,
prepared the clinical summary, did the literature
review and drafted the manuscript. Author PMF is
the principal investigator of this research and
established the DNA bank of patients suffering from
cystic fibrosis at Tawam hospital, Al Ain, U.A.E. and
initiated the mutation screening in collaboration with
author EG.

REFERENCES

1. Cutting G.R. Cystic fibrosis. In: Rimon DL, Connor
JM, Pyeritz RE, Korf BR. Principles and Practice of
Medical Genetics. 4™ ed. Harcourt publishers, London
2002: 1561-1606.

2. Ellsworth RE, Jamison DC, Touchman JW, Chissoe
SL, Braden Maduro VV, Bouffad GG, et.al.
Comparative genomic sequence analysis of the human
and mouse cystic fibrosis transmembrane conductance
regulator genes. Proc. Natl. Acad. Sci. U S A. 2000;
97(3):1172-7.

3. The Cydtic Fibrosis Genetic Anaysis Consortium.
Cydtic Fibrosis Mutation Data Base.
http://www.genet.sickkids.on.calcftr/ (accessed Oct. 08,
2006)

4. Dawson KP and Frossard PM: Cystic fibrosis in the
United Arab Emirates. an under-recognised condition?
Trop. Doct., 1995; 25:110-111.

5.  Frossard PM. Girodon E, Dawson KP, Ghanem N,
Plassa F, Lestringant GG, Goossens M. | dentification of
cystic fibrosis mutations in the United Arab Emirates.
Hum Mutat, 1997; 1:412-413

6. BobadillaJL, Macek M, Fine JP and Farrell PM. Cystic
Firboss: A worldwide analysis of CFTR mutations
correlation with incidence data and application to
screening. Hum Mutat 2002;19:575-606

7. Frossard PM, Hertecant J, Bossaert Y, Dawson KP.
Genotype-phenotype correlations in cystic fibrosis:
clinica severity of mutation S549R (T-->G). Eur
Respir J. 1999;13(1):100-2.

8. Fanen P, Ghanem N, Vidaud M, Besmond C, Martin J,
Costes B, et.a. Molecular characterization of cystic
fibrosis; 16 novel mutaionsidentified by analysis of the
whole cystic fibrosis conductance transmembrane
regulator (CFTR) coding regions and splice site
junctions. Genomics 1992 13:770-776.

9. Costes B, Fanen P, Goossens M, Ghanem N. A rapid,
efficient and sensitive assay for smultaneous analysis




J Ayub Med Coll Abbottabad 2006; 18(3)

of multiple cystic fibrosis mutations. Hum Mut. 1993; 12. Oshornel, Knight R, Santis G, Hodson M. A mutation

2:185-191. in the second nucleotide binding fold of the cystic
10. Lerer I, Laufer-Cahana A, Rivlin JR, Augaten A, fibrosis gene. Am J Hum Genet. 1991 Mar;48(3):608-

Abeliovich D. A large deletion mutation in the GFTR 12.

gene (3120+1Kbdel8.6Kb): a founder mutation in the 13. Osborne L, Santis G, Schwarz M, Klinger K, Dork T,

Pdestinian Arab. Hum Mutat. 1999; 13:337 (online: Mclntosh |, et a. Incidence and expression of the

Mutation in brief #231) N1303K mutation of the cystic fibrosis (CFTR) gene.
11. Lasfer-Cahana A, Lerer |, Sagi M, Rachmilewitz Hum Genet. 1992 Aug;89(6):653-8.

Minei, T, Zamir C, Rivlin JR et.a. Cydtic fibross 14. Correlation between genotype and phenotype in

mutations in Israeli arab ptients. Hum Mutat 1999
(online: Mutation in brief #277)

patients with cystic fibrosis. The Cystic Fibrosis
Genotype-Phenotype Consortium. N Engl J Med. 1993
Oct 28; 329(18):1308-13.

Author of Correspondence:

Dr. Philippe M. Frossard, Department of Biological and Biomedical Sciences, Faculty of Health Sciences, Medical
College, The Aga Khan University, Stadium Road, Karachi — 74800, Pakistan

Tel.: +92-21-4930051, Fax.: +92-21-4934294

E-mail: philippe.frossard@aku.edu

71



