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CATHEGORY: Inborn Errors of Metabolism: Education

P-053 - THE CRYPTOLOGY OF DISEASE. HOW WE LEARNED TO DECODE AND CORRECT
INHERITED DISEASES.

Barrera-Avellaneda LA
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This book describes the birth and evolution of the field of Inborn errors (IEM), since the seminal theories
of Garrod, who, studying four of those conditions (Alkaptonuria, albinism, cystinuria and pentosuria), at
the beginning of the last century, postulated the theories of IEM and chemical individuality of human
disease. Garrod hypothesized that the IEM is caused by a defect in a protein subsequent to a gene
defect, at a time when the scientific means to corroborate such theories did not exist. In twelve chapters
the reader finds links among the advances in analytical methodologies, genetics, biochemistry, molecular
biology and the implications for the diagnoses, and treatment up to around 1500, now known as IEM.
Direct or indirect contributions to science and medicine, originated in the struggle to find cures for IEM,
usually non-recognized, are underlined in this book. The reader will find the step-by-step history of the
main discoveries of glycolysis, urea cycle, Krebs cycle, ATP, synthesis and breakdown of glycogen,
organic acidemias, the mitochondria as a powerhouse of the cell and the sequential finding of several
defects in each of those metabolic pathways, associated to mild severe, or lethal clinical consequences.
Likewise, the history of protein structure, nucleic acids, genetic code, polymorphisms and mutations,
breakthroughs made more than fifty years after Garrod´s proposals, corroborated the relations among
gene- proteins- phenotypes and confirmed the validity of Garrod theories. I also describe how these
advances in knowledge were rapidly used for treatment through enzyme replacement, gene therapy, and
gene editing that allows changes of the genome, with the potential of huge, fast-evolving, enormous and
non- foreseen changes in evolution. The social and ethical implications of introducing changes in the
human genome is also presented. Taking as a prototype the story of phenylketonuria, a timeline of
Newborn screening is depicted from 1960 until today, when more than sixty diseases may be screened in
a drop of blood of a neonate, with the possibility of establishing prenatal screening and treatment for
some IEM in the short term. The impact of IEM on health, daily life, struggles, resiliencies, and hopes for a
better life, is narrated by parents and patients alike.
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