(a) Estimate flux distribution and enzyme contribution in a reference state (e.g. wildtype)

Minimize  ||°C MFA estimated flux — Flux (w)| . |Enzyme contribution (W*")|
I 5C MFA error Il Gene expression level

s.t. Measurement — Error < External flux < Measurement + Error

— Y Enzyme contribution < Internal flux < Y Enzyme contribution

ktA ktB ktA ktB
(e.g. — (W4 + WIKE) < w,,., < (Wi + WIKE) for transketolase)

(b) Predict metabolic flux distribution in a perturbed state (e.g. a knockout mutant)

Relative flux changes + Penalty (o) * > Enzyme contribution (V)
w-v)/w

(for enzymes with We"z=0)
s.t. —Y Enzyme contribution < Internal flux < Y Enzyme contribution
PN Increase _ [Reference enzyme)
Enzyme contribution < * nz;
i routt ( limit (7) ) ( contribution | (r W#0)

Minimize

(c)

After perturbation (unevolved mutant)

High a
Low y 7.7

Before perturbation




