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Abstract (300 word limit)
Post-translational modification (PTM) of proteins is one of the main mechanisms of organisms to environment adaption. N-Ɛ lysine acetylation has been identified as a very frequent PTM in eukaryotic and prokaryotic organisms, although, the ability of this PTM to modify metabolic aspects and the dependence of such modification on environmental conditions has not been fully elucidated. In this way, our research group has recently carried out a study of the E. coli proteo-acetylome under different culture conditions: carbon source, type of medium (complex or defined) and growth stage. The overall results allowed us to identify main metabolic proteins that showed significant differences in their level of acetylation under different culture conditions, which could place them as responsible for the adaptability of E. coli to the environment. 

One of these proteins is isocitrate lyase (AceA), which is involved in the glyoxylate cycle, a variation of the tricarboxylic acid cycle which allows the rapid utilization of 2C compounds as a carbon source. In E. coli this pathway becomes importance under glucose starvation, when the extracelular acetate previously excreted plays an essential role for its survival. In the results of the proteo-acetylome AceA showed a significant difference in its acetylation level when comparing samples grown in minimal medium vs complex medium at stationary phase with glucose as carbon source. To study the effect of acetylation on AceA under these conditions, genomic AceA protein (not overexpressed) was purified and characterized, both kinetically and structurally. For this purpose, a six-histidine tail was inserted into the genome downstream of the gene coding for AceA. This study represents an advance in the metabolic effect of N-Ɛ acetylation in E. coli, necessary for the optimization of strains for biotechnological use, as it allows us to know how acetylated the protein AceA is in vivo when it is purified.
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