RACIAL DIFFERENCES IN ALLELIC DISTRIBUTION AT THE HUMAN
PULMONARY SURFACTANT PROTEIN B GENE LOCUS (SP-B)
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O Variable numbers of composite vepetitive motifs ave found in different individuals within
intron 4 of the surfactant protein B (SP-B) gene (Biochem J. 1995:305:583). This study lests
the hypothesis that the distribution of SP-B alleles differs among raciallethnic groups. A tolal
of 412 SP-B alleles were analyzed: 206 from Caucasian, 68 from African-American, and
138 from Nigerian individuals. Twelve groups of alleles (A—L) carrying 3 to 18 motifs were
found. The distribution of the 12 alleles in the Caucasian group differs from that found in the
Nigerian (p < .001) and African-American (p < .001) populations. The overall distribution
of allels between the African-American and the Nigervian populations were not statistically
different. Specific alleles were also present in different proportions among the groups studied.
For example, the most common allele (allele E) in all three populations is present at a significantly
higb.er' [requency in Caucasians than in the other two populations, but its frequency does not
differ from the Nigevian and African-American groups. A less frequent allele, H, also differs
significantly when Caucasians are compared with each of the other two populations, bul the
[frequency of this allele is comparable between the African-American and Nigerian populations.
To assess the importance of having comparable racial composition between the control and the
case groups, a group of African-Americans with respiratory distress syndrome (RDS) (n = 40)
was compared with the African American and the Caucasian groups studied above. No significant
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difference was observed between the racially matched groups but a significant difference (p =
.006) was observed between the racially mixed groups. The results indicate that the distribution
of SP-B alleles differs between the racial groups but not between the ethnic groups studied.
Thus, racial composition of the groups under study is important when considering whether
particular alleles at this locus predispose to inherited disorders.
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Pulmonary surfactant is essential for normal lung function in mammals
and consists of lipids and proteins (SP-A, B, C, and D). The surfactant
proteins play important roles in surfactant biology/physiology including
surfactant function [1]. The importance of SP-B for normal lung function
has been affirmed by in vivo studies. When neonatal rabbits were treated
with a monoclonal antibody to SP-B, they exhibited reduced compliance,
inflammation, and hyaline membranes [2] as well as reduced tidal volumes
[3]. In addition, surfactant replacement to preterm rabbits with reconstitu-
ted SP-B containing surfactant restored function to levels similar to those
obtained with natural sheep surfactant [4]. Absence of SP-B is not compati-
ble with life, as has been shown in patients with congential alveolar protein-
osis [5, 6]. The major mutation observed in most cases of congenital
alveolar proteinosis is codon 12lins2, but other mutations within the SP-
B gene have also been identified [7], suggesting possible allelic heteroge-
neity.

Varying levels of genetic polymorphism have been observed for
the human SP-A, B, and C genes: SP-A is very polymorphic [8—12],
whereas SP-C is conserved [13] among humans. We have previously
reported a polymorphism in intron 4 of the human SP-B gene [14]
that is associated with respiratory distress syndrome (RDS) or with
prematurity, which is one of the confounding factors for RDS. This
polymorphism involves the gain or loss of a motif that consists of a
20-bp conserved sequence adjacent to a variable length of CA dinucleo-
tides. A number of SP-B alleles, at the intron 4 polymorphic site, with
varied copy number of these motifs were previously identified [14].
In the present study, we compare the allele distribution of this polymor-
phism in normal Caucasian, African-American, and Nigerian popula-
tions, as well as in African-Americans affected with RDS. Our goal is
to determine whether the distribution of these SP-B alleles differs in
racial/ethnic groups and to assess the importance of having a comparable
composition between control and case groups as a prelude to studies
designed to investigate the contribution of this locus to the etiology
of pulmonary disease.






