The Turkish Journal of Pediatrics 2002; 44: 91-97

Original

Analysis of the modifying effects of TAP 1/2 genes on cystic

fibrosis phenotype

Filiz Ozbag-Gergeker!, Ugur Ozgelik?, Nural Kiper?, Deniz Anadol?, Ayhan Gé¢men?
Engin Yilmaz3, Hayat Erdem-Yurter?, Meral Ozgiig!-?

ITUBITAK DNA/Cell Bank and Gene Research Laboratory, Institute of Child Health and Departments of 2Pediatrics,
and 3Medical Biology, Faculty of Medicine, Hacettepe University, Ankara, Turkey

SUMMARY: 6zbas-Gg}'¢eker F, Ozgelik U, Kiper N, Anadol D, Gé¢men A, Yilmaz
. E, Erdem-Yurter H, Ozgii¢ M. Analysis of the modifying effects of TAP 1/2
genes on cystic fibrosis phenotype. Turk J Pediatr 2002; 44: 91-97.

Phenotypic variability has been reported in cystic fibrosis (CF) patients. TAP1
and TAP2 genes are encoding "the transporter associated with antigen
processing" proteins. The aim of the present study was to analyze the frequency
of TAP 1/2 variants in the Turkish population and to investigate a possible
modifying role of these variants in CF phenotype. Sixty-three CF patients of
known genotypes and 100 healthy control subjects were analyzed. There was
a significant difference in the frequencies at positions 333 and 637 of TAP 1
gene and at position 665 of TAP 2 gene between patients and controls.
Comparison of TAP gene polymorphisms in 36 CF patients homozygous for
AF508 mutation with control subjects revealed a significant difference at
position 665 of TAP 2 gene. These findings may be useful to assess the
predisposition and to predict severity of the disease. We demonstrated that
TAP genes might have modifying effects on the CF phenotype.
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Cystic fibrosis (CF) is an autosomal recessive
genetic disorder with a prevalence of 1/2500 in
the Caucasian population!. The disease
manifests itself by pulmonary and pancreatic
exocrine insufficiency, meconium ileus and
pseudomonas infections. The mutations in the
gene encoding the cystic fibrosis transmembrane
conductance regulator (CFTR) are known to be
responsible for the disease2. These mutations
may result in the lack of protein production,
defective protein processing, defective regulation
or in defective ion conduction3. CFTR was the
first gene cloned by positional cloning* and the
second chloride channel cloneds. CFTR gene
was mapped to 7q31.2 and protein functions as
a phosphorylation and nucleotide regulated
small-conductance chloride channel$, has been
but is also regulates the epithelial sodium
channels?.

Phenotypic variability has been reported in CF
patients®, It is known that CF patients are
susceptible to different types of lung infections
with some specific agents. Pier et al.? showed

that CF patients were susceptible to
Pseudomonas aeruginosa lung infection, and
they reported that CFTR protein might have a
host-defense function in the clearance of
Pseudomonas aeruginosa from the respiratory
tract. Pseudomonas aeruginosa lung infection
primarily leads to a sustained immune response
causing chronic inflammation and gradual tissue
destruction resulting in premature death from
respiratory insufficiency in CF patients!0,
However, the course of the disease differs
between patients even if they have the same
CFTR mutations. Mannose binding Lectin
(MBL), a key factor in innate immunity which
is thought to be associated with recurrent
infections!!, and variant alleles in CF patients
were analyzed and it was shown that lung
function was significantly reduced in carriers of
these variant alleles when compared to normal
homozygotes. Therefore MBL deficiency might
be a risk factor for CF patients!2. Later it was
concluded that CF and MBL deficiency results
in a risk for Burkholderia cepacia colonization!3.
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Table III. Continued
Comparlson of TAP 1 and TAP 2 polymorphisms in control subjects and
AF508/AF508 CF patients

Control subjects

AF508/AF508 CF patients

TAP polymorphism frequencies (n=100) (%) (n=63) (%) x2 P
TAP1 P637
Phenotypes
Asp 86 86 28 77.7 NS
Gly 18 18 10 27.7 NS
Genotypes '
Asp/Asp 82 82 26 72.2
Asp/Gly 4 4 2 5.5 NS
Gly/Gly 14 14 8 22.2
TAP 2 P379
Phenotypes
Ile 26 26 8 22.2 NS
Val 75 75 29 80.5 NS
Genotypes
Ile/lle 25 25 7 19.4
Ile/Val 1 1 1 2.7 NS
Val/Val 74 74 28 77.7
TAP 2 P565
Phenotypes
Thr 5 5 5 20.0 NS
Ala 99 99 35 100 NS
Genotypes
Thr/Thr 1 1 1 2.7
Thr/Ala 4 4 4 11.1 NS
Ala/Ala 95 95 31 86.1
TAP 2 P665
Phenotypes
Thr 100 . 100 35 97.2 NS
Ala 1 1 4 11.1 7.64 0.008
Genotypes :
Thr/Thr 99 99 32 88.8
Thr/Ala 1 1 3 8.3 7.89 0.031
Ala/Ala 0 0 1 2.7

NS: not significant.

p=0.031). Thr/Thr genotype was under-
represented AF508/AF508 CF patients while Thr/
Ala and Ala/Ala were overrepresented (Table III).

Discussion

In the present study, the frequencies of
polymorphic variants of TAP genes were
analyzed for a healthy Turkish population and
CF patients. The frequencies of TAP gene
polymorphisms differ among different
populations. Table IV shows frequencies of TAP
variants in several representative populations.
It can be seen that the Turkish population has
a very different frequency distribution than the
others. The most striking observation was the

underrepresentation of the Ala variant at
position 665: 1% in the Turkish population
versus 46.9% in Polish and 51.4% in British
populations31, )

Since TAP genes are located within the MHC
class Il region and function in the processing of
antigenic peptides, they are very good candidates
for especially MHC-linked diseases and are also
likely susceptibility/severity factors for other
diseases. The polymorphisms of TAP genes affect
the specificity of antigen binding and
presentation. Therefore, they might have
important roles in the course of some diseases.
There are many studies on the association of TAP
gene polymorphisms with different diseases.
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