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Influéncia de polimorfismos genéticos sobre a atividade da enzima

hidroximetilbilano sintase

Influence of genetic polymorphisms on hydroxymethylbilane synthase enzyme activity

Ana D. G Gonzaga
Orientadora: Georgina S. Ribeiro

Resumo

A enzima hidroximetilbilano sintase (HMBS) catalisa a terceira
etapa da biossintese do grupamento heme. Mutagdes no gene que
codifica esta enzima resultam em reducdo parcial da sua atividade,
ocasionando a porfiria aguda intermitente (PAI), uma doenca de
heranca autossomica dominante. O presente trabalho teve como
objetivo investigar se os polimorfismos genéticos C2377A (ApaL I),
A2478G (BstN I), G1345A (Msp I) e T1500C (Pst I) no intron 1;
A3581G (BsmA I) no intron 3 e C7064A (Hinf I), no intron 10 do
gene, contribuiram para a redugao da atividade enzima HMBS. Foram
incluidos 80 doadores de sangue e 124 membros de quatro familias
com histérico de PAI (familias D, S, B e SP). Anteriormente, 0o DNA
gendmico foi isolado de amostras de sangue total pelo método de
precipitagdo salina e a avaliacdo da atividade enzimatica no
hemolisado foi quantificada por espectrofotometria e/ou por espec-
trofluorimetria. Os individuos foram classificados em deficientes e
nao deficientes de acordo com os valores de referéncia estabelecidos
nestes métodos. As familias com historico de PAI tiveram a mutagao
definida por PCR-SSCP e sequenciamento em estudo anterior. Os
polimorfismos genéticos foram avaliados por PCR-RFLP. Houve
diferenga significativa na distribuigdo alélica dos polimorfismos entre
familias e doadores voluntarios. A distribuicdo genotipica dos poli-
morfismos C2377A, A2478G, G1345A, A3581G e C7064A em
familias com historico de PAI foi significativamente diferente da
distribuicao encontrada para os doadores de sangue, indicando que
estes polimorfismos podem ser considerados marcadores genéticos
para estas familias. O alelo A do polimorfismo C7064A apresentou
a frequéncia de 59% na familia B e segregou com a mutacéo L338P,
causadora da doenga nesta familia. A distribui¢@o genotipica e alélica
dos polimorfismos C2377A,A2478G e T1500C variou nos grupos
deficientes e ndo deficientes enzimaticos, indicando que estes
polimorfismos contribuiram para o fenétipo reducdo da atividade
enzimatica.

Palavras-chave: Hidroximetilbilano sintase; polimorfismos
genéticos; atividade enzimatica; porfiria aguda intermitente.

Abstract

The hydroxymethylbilane synthase enzyme (HMBS) cata-
lyzes the third stage of biosynthesis of the heme. Mutations in
the gene that encode this enzyme result in partial reduction of its
activity, leading to acute intermittent porphyria (AIP), an inher-
ited autosomal dominant disease. This work aimed at investigat-
ing the following genetic polymorphisms: C2377A (ApaL I),
A2478G (BstN 1), G1345A (Msp I) and T1500C (Pst I) in intron
1;A3581G (BsmAJ) in intron 3 and C7064A (HinfI), in intron 10
of the gene, which influence the phenotypic expression of the
enzyme, thereby reducing its activity. Eighty blood donors and
124 members of four families with a history of AIP (Families D,
S, B and SP) were included in the study. Initially the genomic
DNA was isolated from samples of whole blood by the precipita-
tion method and the enzyme activity was evaluated in hemolysate,
which was quantified by spectrophotometric and spectrofluoro-
metric assays. The individuals were classified as enzyme impaired
and non-impaired using reference values established by these meth-
ods. Families with history of AIP had had the mutation defined
by PCR-SSCP and sequencing in a previous study. The genetic
polymorphisms were evaluated by PCR-RFLP. Significant differ-
ences in allelic polymorphisms were identified comparing fami-
lies with history of AIP and blood donors. The genotypic distri-
butions of the C2377A, A2478G, G1345A, A3581G and C7064A
polymorphisms in families with history of AIP were significantly
different to those found for blood donors, indicating that these
polymorphisms may be genetic markers in these families. The A
allele of the C7064A polymorphism presented a frequency of
59% in Family B and was segregated with mutation L338P, the
cause of the disease in this family. The genotypic and allelic distri-
bution of the C2377A, A2478G and T1500C polymorphisms
varied in the impaired and non-impaired Groups, indicating that
these polymorphisms contributed to the reduction in enzymatic
activity.

Key words: Hydroxymethylbilane synthase; genetic poly-
morphisms; enzymatic activity; acute intermittent porphyria.
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