A mammalian cell model for classic galactosemia using RNA interference (RNAi) as a setup tool
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Classic galactosemia is an inborn error of metabolism that is inherited in a recessive pattern (1). A defect in any of the enzymes in the Leloir pathway can cause
galactosemia but the usually severe defect resultant from galactose-1-phosphate
uridilyltransferase (GALT) malfunction is referred to as classic galactosemia.
The symptoms of transferase galactosemia are usually attributed to the toxic
accumulation of galactose-1-phosphate and galactitol in patient tissues (2). The
lack of a human cellular model for galactosemia hinders direct investigation of
the pathobiology of this disorder. The critical role of development of a human
model for simulation of galactosemia was confirmed by the lack of complications
reminiscent of galactosemia when GALT-knockout mice were used as models
for galactosemia (3). In classic galactosemia, the enzyme activity of the GALT
protein has been used to evaluate the molecular defects on the GALT gene (4).
Thus, the incapacity of the GALT gene to produce residual RNA and consequently functional protein due to RNAi can be evaluated by quantifying the
respective enzyme activity (5). Evaluation of effective RNAi usually involves
quantification of the respective RNA or protein product of the targeted gene.
The methods employed in this study concern the standardisation of different
biochemical assays to aid in understanding the specific effects of RNAi on the
targeted GALT gene causative of classic galactosemia. Three different analyses
were performed, firstly, the determination of the neomycin lethal dose on the
three different test cell types, with a view of using the neomycin-resistant gene
as a marker for RNAi transfection. Secondly, the GALT gene enzyme product
was assayed to evaluate its activity for comparison with the transfected counterpart in order to determine the efficiency of RNAi. Finally, the metabolites
of the Leloir pathway were quantified to verify the validity of the anticipated
metabolic block.
1

1 D Webster. And A DMaris.1993. In Laboratory methods for neonatal screening.
Edited: B.L. Therrell. America Public Health association
2
J.P. Elsevier and J.L Fridovich-Keil. 1996. The journal of biological chemistry 271:
(50) 32002 32007
3
K.G Petry and J.K.V. Reichardt. 1998. TIG 14: (3) 98- 102
4
Promega corporation, USA. Silentgene-2 U6 hairpin cloning system (human). Technical manual no. 247: p 13.
5
A. Fujimoto., Y. Okano., T. Miyagi., G. Isshiki & T. Oura. 2000. Clinical chemistry
46:6 806-810

1

