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CYSTIC FIBROSIS: FREQUENCY OF AF508 AND G542X MUTATIONS IN CORDOBA,
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Summary Using Polymerase Chain Reaction (PCR) based lechniques we analyzed the

frequency and genclypic distribution of two mutations (AF508 and G542X) that
produce Cystic Fibrosis. The sludy was carried out in 19 non-related patients (38 chro-
masomes) born in the Province of Cérdoba. The distribution of genotypes showed the
presence of 8 homozygote patients AFS08/AF508, 2 individuals with non-delermined
mutations (XX} and 9 compound heterozygotes (AF508/X). The mutation G542X was not
found. The mutation AF5S08 was detected in 25 chromosomes resulling in an incidence ol

B6%.
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Cystic Fibrosis (CF) is the mosl commeon le-
thal autosomal recessive Zisease in whiles. The
diseassa is produced by an alteration of a chloride
ion channel in the apical membrane in cells of
exocrine glands thal produces a decrease in chio-
ride parmeability and increase in sodium absorp-
tion'-2. This dyslunction leads lo impaired fluid se-
cretion and the production of an abnormally thick
exocrine secretion thal results in pancreatic insuf-
ficiency and susceplibility to chronic obstructive
pulmonary infections’,

Since 1959 the diagnosis of the disease is
confirmed by the quantitalive determination ol
chioride and/or sodium concentration in sweat®.
Although most patienls show elevated sweat elec-
trolyte concentrations (=60 mmol/L), exceptionally,
some patients (~1%) show intermediate concen-
tration values (45-59 mmol/L) belween those
found in normal and allected individuals that make
a conclusive diagnosis difficult® *. Another pitfall
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of the methodology is the failure lo detect carri-
ers of lhe disease who do not have an increased
chlorida concentration although they have only
one lunctional allele.

The cloning and identification of the gene re-
sponsible for CF* 7, the «Cystic Fibrosis Trans-
membrana Conductance Regulator» (CFTR)
gene, allowed the finding of mutations that pro-
duce CF and the implementation of techniques to
detect them. This new methodology can be used
as an allernative for patients nol detected by the
biochemical test and lor the identilication ol car-
riers of the disease.

In patients with CF, more than 400 dillerent
mutalions have been described in the CFTR
gene". However, only a lew mutations are found
in high proportion, specially the mulation AFS508,
a deletion of a phenylalanine in the position 508
ol the protein, which represents approximately
70% of the worldwide CF mutations®.

The Incidence of dilerent mutations varles
according 1o the ethnic group analyzed; for exam-
ple the mutation AF508 varies from 30% in Tur-
key to 80% in Denmark®. This variation makes the
determination ol the frequency of each mutation
in a given region very important, before using this
methodology as an altermatlive diagnostic tesl.



Due 1o the lack of information in Cérdoba about
the frequency of mulations leading to CF, we
starled a screening program lor the determination
of AFS08 and G542X mutations in patients clini-
cally diagnosed and in obligated heterozygoles.

Materials and methods

Analyses of the mutations were performed with ampli-
fied DNA fragments by the Polymerase Chain Reaction
(FCR). Ganomic DNA from laukocytes was prepared ac-
cording to Mordvag ot al.'". AF508 was assayed accord-
ing 1o Campbell et al'' using the polyacrylamide gel
eleclrophoresis systom describad by Makowaski et al'?.
G542X was detected according o Friedman at al."’. Pa-
tients ol CF clinically dagnosed as wall as tha parents and
some relatives waro tested for the analysis of the muta-
b

Results and Discussion

The frequency and genolypic distribution of the
mulation AF508 is shown in Table 1. From 38 mu-
tated non related chromosomes 66% carried the
AF508 mutation. This mulation is present, at least
in oné chromoseme, in 17 ol the 19 patients
analyzed.

The mutation G542X was not detected. Even
lhough the number of chromosomes analyzed is
nol high, this result indicates that this mulation
probably accounts for no more than 2-3% of the
total mutations present in the region in coinci-

Table 1.— Genotypic Distrabution of the Mulation
AFS08 in CF Patienis

Genotypn'  Patients”  Allele AFS508  Others (X)
N (%) N (%)

AFS0B/AFS508 B 16 421

AF508/X 9 9 23.7 237

X 2 4] o 4 10.5

TOTAL 19 25 658 13 342

in all cases the parents of the patients ware analyzed to
confirm the genotypa.

2 Patiants wara not ralated.

* Mutation not determined, diffarant from AFS08 y G542X.
The presence of mutations in the CFTR gene in these
individuals is assumed due to the clinical phanotype.
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dence with the worldwide frequency of 3.2%". A
number of chromosomes 13 carries a non de-
termined mutation dillerent from AF508 and
G542X.

The Irequency of AF508 is similar to thal re-
ported in 1990 for Argentina (63%) by the Cystic
Fibrosis Genelic Analysis Consortium™ and coin-
cident to the global European frequency'®. These
percentages are in agreement with the relatively
high proportion of Argenlineans wilth European
immigrant ancestors.

Since 1974, 225 cases ol children with CF bom
in the Province of Cérdoba were diagnosed by
one of us (M. M. de Botelli) by the method of
Gibson and Cooke?.

According to the annual growth rate of the
Argentinean population (2.11%) il is possible to
calculate for the Province of Cérdoba (population:
2.8 million) 59,000 newborn per year. If the same
frequency of CF is assumed for this population as
in Caucasian populations (1 carrier/25 and 1 pa-
tient/2,500 individuals) approximalely 2,400 car-
riers would ba expected lor Cérdoba and 24 CF
newborn per year. Since in the lasl three years
in average, 11 CF newborn/year, were detected
we would be detecting around hall of the total
cases. Anyway, if we wera detecling all the cases,
the incidence of the disease Iin Cordoba would be
approximately one allected newbormn every 5,400,

The convenience of mass population screen-
ing of CF mutalions for detection ol heterozygoles
Is controversial’ "', Besides ethical and psycho-
logical considerations, one of the main problems
is the low sensilivity ol the test for identification
ol mulations. In our case, 34% ol the chromo-
somes remained withoul diagnosis. In some coun-
tries, the inclusion of some low frequency muta-
tion increases the probability of detection to about
80-90% of the chromosomes bul it may be very
difficult to reach 100% due lo the existence of
many exiremely rare mutations, some of them
detected only once in a given population™.

The method is very useful for the detection of
heterozygotes in families with disease anleced-
ents whenever the obligate heterozygoles bear an
identifiable mutation. However, since the mutation
AF508 is present in almost 90% of the patients
(homozygoles plus compound hetero-zygotes;
see Table 1), the determination of only this mu-
lation is importanl as a first approach to decide
lurther molecular analysis.
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Fibrosis quistica: frecuencia de las mulaciones
A508 y G542X en Codrdoba, Argentina

Utilizando lécnicas basadas en la Reaccion en
Cadena de la Polimerasa (PCR) hemos analiza-
do la frecuencia y distribucion genotipica de dos
mutaciones del gen CFTR (AF508 y G542X) que
ocasionan Fibrosis Quistica. El estudio se reali-
z6 en 19 pacienltes (38 cromosomas) fibro-
fuisticos familiarmenta no relacionados, nacidos
en la Provincia de Cdrdoba. La distribucién de
genotipos indicéd la presencia de B pacientes
homocigolas AF508/AF508, 2 individuos con mu-
taciones no determinadas (X/X) y 9 heterocitogas
compuestos AF508/X. La mutacion G542X no fue
enconirada. La mutacion AF508 se delectd en 25
cromosomas representando una incidencia del
66%.
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The sense of exislence is the grealest happiness.

La mayor lelicidad esta en la percepcidn de la existencia.

Banjamin Disraelfi (1804-1881)
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