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Abstract

The Clara cell protein (CC16) is a small and readily diffusible protein of 16 kDa secreted by bronchiolar Clara cells in the
distal airspaces. Mutation detection methods identified an adenine to guanine substitution in the CC16 gene at position 38
(A38G) downstream from the transcription initiation site within the non-coding region of exon 1. In the present study, the
genetic polymorphism of CC16 was detected by PCR-based method in 175 normal individuals from Shiraz population, Fars
province (south of Iran). Initially the subjects were divided into two sex groups. Considering that there was no statistically
significant differences between males and females (y* = 5.52; df = 2; P<0.05) the sex groups were pooled. The frequencies
of 38A and 38G alleles were 0.24 and 0.76 percent, respectively. The study population was at Hardy-Weinberg equilibrium
(> =2.61; df = 1; P<0.05). The present results indicated that this polymorphism might have a geographic distribution.
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Introduction

The Clara Cell is one of the most heterogeneous
and multi-functional cell types of the mammal-
ian lung, showing a great interspecies variabil-
ity in abundance and spatial distribution. One of
the major proteins secreted by Clara cells is the
16kDa Clara Cell protein (CC16) (1). Even
though the exact in vivo function of the CC16
remains to be clarified, there is growing evi-
dence that this protein plays a protective role
against pulmonary inflammatory response(2, 3).
Interspecies homologus of the CC16 are ref-
fered in the literature by different names which
allude to their origin [human protein 1, urine
protein-1, uteroglobin (UG), Clara cell secre-
tory protein (CCSP)]. The human CC16 first
identified in urine of patients with renal failure
and purified later from lung lavage (3). The
amino acid sequence of CC16 presents a high
similarity with CC16 from other mammalian

species (monkey, rodents), indicating a high
level of phylogenic conservation and suggest-
ing a physiological importance (4).

The gene encoding CC16 is localized to chro-
mosome 11q13, a region occupied by several
genes involved in the regulation of allergy and
inflammation (5). CC16 is a potent natural im-
muno-suppressor and anti-inflammatory agent.
In vitro, CC16 inhibits both monocytes and
polymorphonuclear neutrophils chemotaxic and
phagocytosis (2). Mice deficient in CC16 ex-
pression exhibit a higher susceptibility to oxi-
dant lung injury and an excessive inflammatory
response (6, 7).

Mutation detection methods identified an ade-
nine to guanine substitution in the CC16 at po-
sition 38 (A38G) downstream from the tran-
scription site within the non-coding region of
exon 1. It is suggested that the 38G allele is
more likely to be the wild type; and the 38A
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allele is the mutant type (8). This polymor-
phism was associated with an increased risk of
asthma in populations of Australian (8) and Ira-
nian (9). However, studies on populations of
Japanese and British adults (5) and North
American children (10) did not replicate these
associations.

The distribution of serum proteins, blood
groups, and red cell enzymes in Iranian popula-
tions has been studied by different investigators
(11-13). Very recently we had reported the fre-
quencies of some genetic polymorphisms in
Shiraz population using DNA analysis (14-16).
In order to get more insight into the genetic
structure of Iranian populations the present
study was done.

Materials and Methods

A total of 175 healthy individuals (91 males, 84
females) were studied (mean age 28.5 3.1
years, range from 18 to 48 years). The studied
group was unrelated Iranian Muslims from Shi-
raz, Fars Province (South of Iran).

Blood samples were obtained from subjects.
Immediately after collection, whole blood was
stored at-20° C until use. Genomic DNA for
PCR was isolated from whole blood using the
thawed blood samples by standard procedure
(17). The PCR method for determining the
CC16 polymorphism was the same as that re-
ported previously (8). The primers for ampli-
fying the CC16 gene segment corresponding to
exon 1 were 5S’CAGT ATCTTATGTAGAGC-
CC3’ and 5’CCTGAGAGTTCCTAAGTCCA-
GG3’.

The PCR was performed in 50ul reaction buffer
containing 200 uM dNTPs, 1.5 uM MgCl,,
1uM primers, about 1 pg DNA and 2 units of
thermo-stable 7ag DNA polymerase using a
programmable thermo-cycler (Progene, Techne,
England). After 5 min of pretreatment at 94°C,
25 cycles of 1 min denaturation at 94 °C, 1 min
annealing at 58°C and 1 min extension at 72 °C
were performed. Amplification products were
digested with Sau961. Restriction digestion of
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amplified DNA samples showed three altered
digested patterns identifying heterozygous and
homozygous subjects for both 38A and 38G
alleles. Genetic polymorphism was defined as
AA (absence of restriction site on both alleles),
GG presence of restriction site on both alleles)
or AG (heterozygous).

For evaluating the genetic polymorphism the
digested DNA samples were analyzed by gel
electrophoresis (2.0% agarose). To test for
contamination, negative controls (tubes con-
taining the PCR mixture, without the DNA
template) were incubated in every run.

Allelic frequency was calculated using counting
method. The Chi-square test was applied. The
p-value less than 0.05 was considered statisti-
cally significant.

Results

Initially the subjects were divided into two sex
groups (Table 1). There was no statistically sig-
nificant differences between males and females
(f* = 5.52; df = 2; P<0.05). Because the gene
encoding CC16 was located to human chromo-
some 11ql3 (5), the genetic polymorphism of
CC16 inherited as an autosomal trait. Therefore
the sex groups were pooled. The allelic fre-
quency of 38A and 38G was 0.24 and 0.76 per-
cent, respectively. The study population was at
Hardy-Weinberg equilibrium (x> = 2.61; df = I;
P<0.05).

Table 1: Frequencies of CC16 genotypes in Shiraz

population
Genotype Male Female Total
AA 9 5 14
AG 35 21 56
GG 47 58 105
Total 91 84 175

Discussion

This polymorphism did not show a significant
difference between Australian (8), British (5),
and Japanese (5) populations. Table 2 shows
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the allelic frequencies of CC16 in the other
three populations. However, the frequency of
38A in Shiraz population was significantly
lower than that of reported from Australian,
British, and Japanese populations. However, the
present study showed that there is a similarity
between Iranian and Turkish populations (18).
It should be noted that Iranian and Turkish
populations showed several similarity and
showed several differences for polymorphic
markers (11, 14-16). Because there is no data
about the frequency of 38A allele in other
Asian and European populations, it is very dif-
ficult to interpret the present data. However, it
may be suggested that the 38A allele has a geo-
graphical distribution.

Table 2: Distribution of the 38A and 38G alleles of
CC16 in the other populations

Population 38A 38G  Number Reference
of
samples
Australian 33 67 266 8
British 38 62 150 5
Japanese 39 61 100 5
Turkey 26 74 55 18
Iranian 24 76 175 Present
study

Note: The allelic frequencies were expressed as percent.
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