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source. Under P-starved conditions, however, both the co-expression of *gspK* and *cpcB* failed to significantly promote the
ammonium production in comparison with that in the strain expressing the *gspK* only. This seems to be consistent with the
report by *E. coli* that the co-expression of ammonium assimilation-encoding genes can have a synergistic effect on
ammonium production only when ammonium is the preferred nitrogen source ([@B43]). Thus, the enhanced ammonium
production in our study was probably achieved by a carbon starvation-induced PC formation ([@B36]). We also noticed that the
expression of the *gspK* alone did not have any effect on the ammonium production, which is consistent with the report by
[@B5]. To study the mechanism underlying the PC formation in our study, we quantified the intracellular concentration of ATP
(a global indicator of cellular energy status). It has been shown that the ATP level in the cells is markedly decreased under
various P-starved conditions ([@B18]; [@B23]). As such, this study investigated the potential effect of nutrient starvation on the
cellular ATP level. Interestingly, we found that the addition of glycerol to a P-starved culture of *E. coli* markedly increased
the intracellular ATP level. The addition of glycerol may have triggered PC formation to release ATP for maintenance of cell
viability ([@B8]). This was also confirmed by the finding that the expression of *cpcB* alone did not increase the intracellular
ATP level. On the other hand, this study also found that the co-expression of *gspK* and *cpcB* increased the intracellular
ATP level, in contrast to the co-expression of *gspK* 2d92ce491b
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