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The Influence of Molecular Memor on Energy Consumption in Gene Expression

YANG Xiyan',ZHANG Jiajun**
(1. School of Financial Mathematics and Statistics , Guangdong University of Finance, Guangzhou Guangdong 510521, China;
2. School of Mathematics,SunYat-Sen University , Guangzhou Guangdong 510275, China)

Abstract ;: On one hand , molecular memory exists extensively in gene expression. On the other hand, gene expression
necessarily consumes energy from the viewpoint of thermodynamics. This raises an unexplored issue how molecular
memory affects energy consumption in gene expression. By analyzing a representative stochastic model of gene ex-
pression with molecular memory , it is found that the stronger is the molecular memory, the more is the energy con-
sumed. In addition, it is found that there is an inverse relationship between potential minimum and energy consump-
tion , implying that more stable gene expression needs more energy consumption. These results indicate that molecu-
lar memory is an unneglectable factor and can significantly impact energy consumption in gene expression.

Key words ;: molecular memory ; gene expression ;energy consumption ; potential minimum

(REmE . T2E)



