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SUMMARY: Erdem H, Pehlivan S, Topaloglu H, Togan i, Ozgii¢ M. (Department of
Medical Biology and Neurology Unit, Department of Pediatrics, Hacettepe University
Paculty of Medicine, Ankara, Turkey). Allele distribution of D5S125, MAP1B5' and
D5S679 microsatellite markers in Turkish spinal muscular atrophy families. Turk J
Pediatr 1997; 39: 447-452.

Spinal muscular atrophy (SMA) is an autosomal recessive disease and one of the
most common genetic causes of death in childhood. The gene for SMA has been
mapped to chromosome 5q11.2-13.3. Chromosomal distribution of the alleles of
D5S125, MAP1B5* and D5S679 polymorphic microsatellite markers in 14 unrelated
Turkish SMA families have been determined. It is observed that the A9 allele of D5S679
has a significant (x: 3.41 p: 0.065) non-random association with mutant chromosomes.
Key words: spinal muscular atrophy, microsatellite, polymorphism, non-random association.

Spinal muscular atrophy (SMA) is the second most common lethal, autosomal
recessive disease in Caucasians that affects the o-motor neurons, leading to
symmetrical weakness and wasting of voluntary muscles. There are three childhood
onset forms of SMA: acute Werdnig-Hoffmann disease (type 1), intermediate SMA
(type 11), and Kugelberg-Welander (type li)*2, It has been shown that all three
forms of the disease are due to mutations in the same region (5q11.2-q13.3)%%.

Recent studies have shown that this region contains muitiple copies of genes
and pseudogenes”* 8. Two candidate genes, neuronal apoptosis inhibitory protein
(NAIP) and survival motor neuron (SMN), have been reported as the cause of
childhood SMA, and these genes frequently show homozygous deletions in SMA
patients. The SMN gene is present in two copies within the SMA-candidate region.
Single base substitutions in exons 7 and 8 distinguish the telomeric and the
centromeric copy of SMN. The telomeric copy has been found to be deleted
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Table I: Chromosomal Distribution of Microsatellite Allele Types and
x2 Values Obtained by Chi-Square Test
Microsatellite Marker  Alleles  Allele Size (bp) Normal Chromosomes Mutant Chromosomes X2 - Values
D5S125

Al 143 21 18
A2 147 7 3 0.083
MAP1BS'
Al 139 1 -
A2 137 4 3
A3 135 3 7
A4 133 9 4
A5 131 9 10
A6 129 1 1 1.05
D5S679
A1l 222 - -
A2 220 2 -
A3" - 212 3 -
A4 210 3 - .
A5 208 - - *
A6 198 1 -
A7 196 4 4
A8 190 - 1
A9 184 11 15
A10 180 3 2 3.41*

*: Statistically significant (x% 3.41 p: 0.065).

Eleven of the 14 families were informative for all three markers simultaneously.
In Table Il distribution of the alleles of these three markers on normal and mutant
chromosomes are given.

Table II: Haplotype Determination Using D5S679, D5S125 and MAP1BS' Markers

Family No. Normal Chromosome Mutant Chromosome
1 3-2-5 9-1-2
9-1-1 9-1-5
2 9-1-5 9-1-3
9-1-5 9-1-4
3 6-2-5 7-1-4
g9-2-3 7-1-2
4 7-1-4 7-1-5
3-2-2 7-1-5
5 9-1-4 9-2-3
. 7-1-4 9-1-5
6 4-1-5 9-1-5
4-1-4 3-1-3
7 2-1-4 9-1-2
’ 9-2-2 9-1-3
8 9-2-5 9-1-3
2-1-3 9-1-4
9 9-1-2 9-1-3
10-1-3 9-1-4
10 : 4-1-4 10-2-5
9-1-4 9-1-5
11 8-1-5 9-1-4

9-1-5 9-1-5
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Discussion

In a previous study, it was shown that 92 percent of Turkish SMA families had
deletion type of mutations'3. The main purpose of the present study is to define
the haplotypes associated with SMN gene deletions in Turklsh SMA patients
using microsatellite markers.

The markers lie with the order of D5S679, D5S125/SMA/MAP1BS' from the
centromeric to telomeric position. A1 of D55125 and A5 of MAP1BS' are the most
common alleles observed on both normal and mutant chromosomes. Allelic
distributions of D5S125 and MAP1B5' markers on normal and mutant chromosomes
are not significantly different from each other. The A9 allele of D5S679 is the
predominant allele, with significant selection for the mutant chromosomes.

These results indicate that the markers used to analyze the allele segregations
are polymorphic in the normal Turkish population and that a risk haplotype for
the mutant alleles cannot be stated.
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