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1. Title
ALAD Genotype and Lead Toxicity

2. Gene

The ALAD gene (chromosome 9934) codes for d-aminolevulinic acid dehydratase
(ALAD), which catdyzes the asymmetric addition of two molecules of aminolevulinic
acid (ALA) to form porphobilinogen -- the second step of heme synthesis,

3. Prevalence of Gene Variants

Eight ALAD variants have been described in the literature. Mogt attention has
been paid to the G177C polymorphism, which yields two aldes, designated ALAD-1 and
ALAD-2. The ALAD-2dldecontansaG ® C transverson at postion 177 of the
coding region, resulting in the subgtitution of asparagine for lysine a amino acid 59.
These two dlees determine three isozymes, designated 1-1, 1-2, and 2-2, dl of which
digolay smilar ctivities but have different charges. The prevalence of the ALAD-2 dlde
ranges from O to 20 percent depending on the population. Generdly, Caucasians have the
highest frequency of ALAD-2 alele, with gpproximately 18 percent of the population
being ALAD 1-2 heterozygotes and 1 percent being 2-2 homozygotes. Some studies used
hospital-based study samples, while others used samples comprised of occupationally
exposed individuas with relaively high blood leed leves.

4. Disease Burden

Studies have shown relations between ALAD G177C genotype and severd
features of lead toxicity. The evidence surrounding this ALAD polymorphism and lead
poisoning can be summarized asfollows: a high levels of exposure and in comparison to
ALAD 1-1 genotype individuals, ALAD 1-2/2-2 genotype individuas have increased
blood lead levels, lower concentrations of ALA in the plasma (ALAP), lower zinc
protoporphyrin levels, lower cortical bone lead concentrations, higher concentrations of
trabecular (spongy) bone lead, and lower amounts of chelatable lead (1-3, 5). These
differences are only clearly evident at blood lead concentrations grester than 25 ng/dL.
The data dso suggest that lead exposed ALAD-1 homozygotes may be at greater risk of
neurotoxicity than exposed ALAD 1-2 individuas, as ALAD-1 homozygotes have higher
levelsof ALAP. One study gave preliminary evidence that ALAD 1-2 individuas may
have better neuropsychologica performance than ALAD-1 homozygotes of smilar lead

exposure higtory (4).

5. Interactions
Schwartz et d. (5) have evauated interactions between ALAD and VDR, which
codes for the Vitamin D Receptor. VDR is polymorphic and evidence suggests that done



it may influence the effect of lead expasure, but no evidence for gene-geneinteraction
was found.

6. Laboratory Tests

Whereas early studies used an dectrophoretic technique to distinguish ALAD
protein variants (due to charge differences), most studies have used a PCR-based
genotyping technique in which the polymorphic ste is amplified and then cleaved with
the Mspl redtriction enzyme. The cleavage products are then visudized on an agarose
gel. Thereiscomplete concordance between the genotyping and phenotyping techniques.

7. Population Testing
At thistime, there is inadequate evidence to support population-based testing.
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