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Nine important lesions in human genetic disease

Huntington disease (autosomal dominant) is due to a defect in the huntingtin (HD) protein, function unknown, in brain, causing degeneration of control by brain and nerve tissue.

Achondroplasia (autosomal dominant) is due to a defect in Fibroblast Growth Factor Receptor 3 (FGFR3), which controls the receipt of growth hormone stimulus.

Cystic Fibrosis (autosomal recessive) is due to a defect in Cystic Fibrosis Transmembrane conductance Regulator (CFTR) (ATP binding); regulates Cl- ion flow across cells; targets lungs.

PKU (PhenylKetonUria) (autosomal recessive) is due to a defect in phenylalanine hydroxylase (converts phenylalanine to tyrosine), causing buildup of phenylalanine and neurological damage.

Sickle Cell Anemia (autosomal recessive) is due to a defect in the HBB gene encoding a part of Hemoglobin called beta globin.  The mutation changes glutamic acid 6 to valine (and is called val6glu) in this protein, which also causes thalassemia when defective.  Affects O2 transport.

Rett Syndrome (X dominant) is due to a defect in methyl CpG binding protein 2 (MEPC2), a transcriptional regulator that binds methylated DNA to silence certain genes.

Hemophilia (X recessive) F8C or F9 factors encode (respectively) clotting factor 8, which when defective causes Hemophilia A, and clotting factor 9, which when defective causes Hemophilia B (Christmas disease).  Both disorders of blood clotting cause excessive bleeding.

Muscular Dystrophy (X recessive) is due to any number of defects in the very large dystrophin gene.  DMD (Duchennes) or Becker muscular dystrophy are both connected to dystrophin which is encoded on X and controls muscle stability.  Other muscular dystrophies are autosomal.

Sex Reversal (Y linked) is due to defects in the SRY gene.  Normal SRY protein binds DNA to alter chromosome structure in response to androgen (male-specific) hormones.  Any imbalance in this regulation causes gonads not to form properly, and the affected individual is infertile.

