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Studies on energy demand of biological large molecules syntheses in mitochondria

isolated from rat brain in vitro
LIU Jun-ze, GAO Wen—xiang, CAI Ming-chun, CAO Li-fei, SUN Bing-yong (Department of Pathophysiology, Faculty of High Altitude Medicine, Third Mili-
tary Medical University, Chongging 400038, China)

Abstract; Objective  To investigate the energy demand and its regulating role of ATP in RNA and protein syntheses in mitochondiia. Meth-
0ds  Mitochondria were isolated from rat cerebral cortex and purified with a homogenizing and cenirifuging program. Mitochondiial respiration and
coupled activity were detemmined with oxygen electrode methods. The trmnscriptional and translational activities of organelles were measured with -
UTP and H Leucine incotporation in cell-free mitochondria system in vitro. Results ATP required in the pocess of mitochondiial RNA and potein
synthesis came from either endogenous generation by mitochondnia per se or exogenous addition. Fxogenous ATP addition made a 3.7 fold increase in
transcription but only 17% increase in translation. A 53. 194 of maximum activity in mitochondrial translation still remained under neither exogenous
addition nor endogenous generation of ATP. Fuithemore the ATP concentration in the medium showed biphasic pattern on synthesis of RNA and
pmwotein in organelles. The maximum activity in mitochondial transcription or translation in vitro was observed when ATP concentration was 1 mmol/
L in incubation medium. There were ATP concentration dependent inhibitions in transcription and translation with ATP concentration above or under
1 mmol/ L in the medium. Conclusion  ATP can effect mitochondrial RNA and pwtein synthesis on both transcription and translation levels. The
regulation of ATP in mtDNA expression was an economic; active and effective feedback regulating way.
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