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Abstract 

ATP-citrate lyase (ACL)  is one of the major l ipogenic enzymes. It catalyzes the synthesis 

of acety l-CoA from citrate in the cytosol . This i s  the first committed step towards the 

conversion of carbohydrate precursors into fatty acids. Acetyl-CoA serves as the major 

precursor for lipogenesis and cholestogenesis. Examination of this pathway shows that 

the rate of fatty acid synthesis from glucose is dependent on the activity of A CL .  I n  rats 

the activity of this enzyme can be increased by feeding high carbohydrate diet and 

reduced to low levels  by fasting. These changes are regulated at the transcriptional level . 

The ruminant provides a good model to study the regulation of expression of A CL. The 

levels  of this enzyme are high in young ruminants, but fal l  to very low level s once a 

functional rumen is developed. In  adult ruminants, acetyl-CoA for fatty acid synthesis is 

produced directly from acetate formed by microbial fermentation in the rumen and 

carried to the peripheral tissues. The down-regulation of this enzyme can be reversed by 

the administration of glucogenic precursors by a route that bypasses their fermentation to 

volati le fatty acids in the rumen. An understanding of the regulation of expression of 

ACL in the adult ruminant and a comparison with monogastric animals wi l l  provide 

significant new information about the regulation of the conversion of carbohydrate into 

fat . 

A probe containing exon 2 to exon 3 of the rat ACL gene was prepared. Its specificity to 

bov ine genomic DNA was verified and the probe was then used to screen a bovine A 

genomic l ibrary . A 17 kb clone was isolated .  The restriction map of this clone was 

determined with several enzymes. A part of thi s clone (9490 base pairs) was sequenced 

and shown to consist of a 3 kb promoter region and doenstream seqence as far as intron 3 

of bovine ACL.  The transcription start s ites were determined by 5 ' RACE. Several 

important features of this gene were discovered by computer analysis of the sequence . 

Two key transcription factor bind ing sites were found in the promoter region. This work 

provided a solid basis for further investigation towards elucidating the mechanism of the 

transcriptional regulation of bovine ACL and the process of l ipogenesis. 
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