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ABSTRACT

ATP citrate lyase is an essential enzyme in the pathway for conversion of glucose to fatty
acids in mammalian tissues. The enzyme catalyses the cleavage of cytosolic citrate to acetyl
CoA and oxaloacetate in an ATP-dependent reaction. The sequence of the cDNAs for both
rat and human ATP citrate lyase have been published and have 96.3% identity at the amino
acid level. This high level of identity may also extend to other mammals, including
ruminants. The ruminant presents a unique system in which to study the regulation of ATP
citrate lyase as levels of expression of the enzyme change during the development of a
functional rumen. An analysis of the 5’-regulatory region of ruminant ATP citrate lyase will
be important in determining factors that contribute to the developmental regulation of this

enzyme in ruminants.

In order to analyse the 5’-regulatory region of ruminant ATP citrate lyase, a probe was
constructed with which to screen an amplified bovine genomic library. The probe was
produced by cloning a 282 bp PCR product containing rat ATP citrate lyase exon II
sequence, amplified from rat genomic DNA. This clone was sequenced to verify that it

contained rat ATP citrate lyase exon II sequence.

This probe was then used for northern and Southern blotting, and for screening an
amplified bovine genomic library. Northern blotting of rat and lamb total RNA showed
that the probe hybridised with rat RNA, but not with lamb RNA. Conditions for
hybridisation were not optimised, as hybridisation between the probe and rat RNA was
not as specific as expected. The quality of RNA used for preparing the northern blots

could have also affected the specificity of hybridisation.

Southern blotting experiments were also inconclusive, as the hybridisation signals seen
were not specific. However the probe was shown to hybridise to rat and human genomic
DNA.

Screening of the bovine genomic library was unsuccessful, but once conditions for
hybridisation are optimised, then the probe could be used to rescreen the amplified bovine
genomic library, and isolate a clone containing the 5’ -regulatory sequences for bovine

ATP citrate lyase.
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