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(a) Uncoupled production (b) Coupled production

Chemical secretion rate
Chemical secretion rate

> >

Growth rate Growth rate

FIGURE 1.4 Schematic depiction of relationship between metabolite secretion and growth rate as growth rates
increase during evolution. Shaded areas represent feasible metabolic phenotypes. (a) Uncoupled phenotypes utilize
metabolic resources to increase growth rate causing a decrease in target metabolite secretion. (b) OptKnock designs
stoichiometrically couple metabolite secretion to growth causing increased secretion as growth rate increases.
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Low-Copy Plasmids Multicopy Plasmids

Case 1: Polyphosphate*
219 pmol Pi/g DCW (1X) 223 umol Pi/g DCW (1X)
164 tmol/L (1.3X) 127 pmol/L (1X)

Case 2: Lycopene?®

tac promoter (0 mM IPTG) tac promoter (0 mM IPTG)

8.5 mg/L (1.2X) 6.9 mg/L (1X)

tac promoter (0.1 mM IPTG) tac promoter (0.1 mM IPTG)

8.5 mg/L (7.1X) 1.2 mg/L (1X)

araBAD promoter (13.3 mM araBAD promoter (13.3 mM
arabinose) 7.5 mg/L (0.7X) arabinose) 10.3 mg/L (1X)

Case 3: Tetrahydrobiopterin (BH4)*:¢7
~120 AU (1.6X) ~75 AU (1X)
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