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Tay–Sachs Disease:  Childhood Killer

Tay–Sachs Disease is an autosomal recessive disease that affects mostly people of
Eastern Jewish, Louisiana Cajun, or French Canadian descent.  Children receiving both faulty
copies of the Tay–Sachs Disease allele (Hex A)  are born normal, but soon begin to lose their
mental and physical capabilities until their death later in childhood.  Tay–Sachs disease is caused
by a mutation in the β-hexosaminidase enzyme with degrades GM2 ganglioside as well as other
substrates in the lysosomes of all neuron cells.  Mutations in the α subunit of  β-hexosaminidase
(α/β heterodimer) lead to problems in enzyme activity.  The most common mutations however
cause either a loss of several amino acids that somehow have drastic effects on activity, or loss of
large stretches of amino acids (exon 1)  In Tay–Sachs patients GM2 ganglioside levels in the
brain gradually increase, bringing about the mental and physical incapacitation and eventual
death.

Several different techniques are used to identify Tay–Sachs carriers.  Most guidance is
directed toward genetic counseling of high risk carriers, and prevention or early term abortion of
affected fetuses.

An animal model has been created in mice.  The Hex A gene has been knocked out, and
studies are underway to try to develop new therapies for Tay–Sachs Patients.  Unfortunately, no
cure or any other real therapy has yet been created to help abate the effects of this terrible
disease.

• Li, Yu-The et al.  Structural Basis for the Resistance of Tay-Sachs Ganglioside GM2 to Enzymatic Degradation.
Journal of Biol. Chem. Vol 274, No. 15 April 1999, p. 10014 -10018

• Pennybacker, Mark et al.  Identification of Domains in Human β-Hexosaminidase That Determin Substrate
Specificity.  JBC Vol 271, No. 29, July 19,  1996, p. 17377 - 17382.

• Tse, Roderick et al.  Identification of an Active Acidic Residue in the Catalytic Site of β-Hexosaminidase.
Biochemistry, 1996, 35, 7599-7607.

• Werth, Norbert et al.  Degradation of Membrane-bound Ganglioside GM2 by β-Hexosaminidase A.  JBC Vol
276, Issue 16, April 20, 2001, p. 12685 -12690.

• Takeda, K et al.  Fine Assignment of β-Hexosaminidase A Alpha-subunit on 15q23-q24 by High Resolution in
Situ Hybridizaiton.  Tohoku J Exp Med Mar 1990; 160 (3), p. 203 - 211.

• Huang, JQ et al.  Apoptotic Cell Death in Mouse Models of GM2 Gangliosidosis and Observations on Human
Tay-Sachs and Sandhoff Diseases.  Human Mol Genet. 1997 Oct; 6 (11), p. 1879 -1875.

• Tse, Roderick et al.  Identification of Functional Domains within the α and β Subunits of β-Hexosaminidase A
through the Expression of α-β Fusion Proteins.  Biochemsitry 1996, 35, p. 10894 - 10903.

• Korneluk, RG et al.  Isolation of cDNA Clones Coding for the Alpha-subunit of Human β-Hexosaminidase.
Extensive Homology Between the alpha and betal Subunits on Tay-Sachs Disease.  JBC 1986 June 25; 261(18)
p. 8407 - 8413.

• Myerowitz, R. and Costigan FC.  The Major Defect in Ashkenza Jews with Tay-Sachs Disease in and Insertion
in the Gene for the Alpha-chain of β-Hexosaminidase.  JBC Dec. 15 1998; 263 (35), p. 18587-18589.

• Proia, RL and Soravia, E.  Organization of the Gene Encoding the Human β-Hexosaminidase  Alpha-chain.
JBC Apr 25, 1987. P. 5677 - 5681.

• Fernandes, Maria et al.  Identificatin of Candidate Active Site Residues in Lysosomal β-Hexosaminidase A.
JBC Vol 272, No. 2. January 10 1997, p. 814 - 820.

• OMIM Entry 272800.  TAY-SACHS DISEAES.  Taken from http://www3.ncbi.nlm.nih.gov:80/htbin-
post/Omim/dispmim?272800.  Accessed 4/19/00.


