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Table 1 ~ Process parameter of DHSa and DA19 during Steady state in the MNAd medium
Strain Medium Dilute rate/ DCW / Y./ Qg Quc Qpy, Qra
(1/h) (g/L) (g/9) mmol /(g * h)
DHS5a MN 0.128 £0.002 0.638 +0.011 0.181 £0.007 3.93 £0. 15 1.66 +0. 05 2.15 0 0.161 £0.025
DA19 MN 0.134 £0.002 0.632 +0.002 0.223 £0.002 3.33 £0.04 1.17 £0. 03 1.25 +£0.22 ND
DH5a MNAd 0.131 £0.002 0.625 +0.012 0.197 £0. 006 3.70 £0. 12 1.26 +£0.05 2.24 £0.01 0. 186 £0. 042
DA19 MNAd 0.134 £0.001 0.618 +0 0.219 £0. 005 3.40 £0.07 1.20 £0.07 1.96 £0 ND
ND:Not detected
MN DH5« DHSa DA19
Qe 6% Yy, 8.8% 0, 24% (mmol/(g=h))
Table 2 Metabolic fluxes in DH5a and DA19 at
QP” 4% difference culture conditions (mmol/(g*h))
(Yee) 11% - Strain DH5 DA19 DH5 DA19
DH5 o Y. (medium)  (MN) (MN) (MNAd) (MNAd)
DA19 Dilute rate 0. 128 0. 134 0. 131 0.134
rl 3.93 3.33 3.70 3.40
DAI19. 2 3.66 3.05 3.42 3.12
DHS5« DHS5«a 13 3.75 3. 14 3.52 3.21
R r4 7.50 6.28 7.03 6.42
DHS o 5 7.36 6.13 6. 88 6.27
6 2.87 2.22 2.61 2.28
° 7 4.25 3.88 3. 66 3.30
DHS5« MN 8 2.19 2.45 1.97 1. 85
DAT9 Qeic~Quc Yxio QPyr 9 219 243 1.97 -85
57% . ) rl0 2.07 2.32 1.84 1.71
rll 0.25 0.26 0.26 0.26
rl2 0.05 0.05 0.05 0.05
2.2 DA19 DH5« r13 0. 20 0.21 0.21 0.21
1 DA19 DHSa 114 0.05 0.05 0.05 0.05
2. rl5 0.05 0.05 0.05 0.05
rl6 0.00 0. 00 0. 00 0.00
MN DH5a 17 0.46 0.48 0.47 0.48
(EMP 2) 6.5% r18 1. 66 1.17 1.26 1.20
DAI9 EMP TCA (18) 119 0.16 0.00 0.19 0. 00
10% . DA19 EMP 120 16. 47 15.91 14. 66 13. 65
21 2.07 2.32 1. 84 1.71
TCA 25% o 5- 22 0.63 0.82 0.38 0.22
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Table 3 Q, Q,, RO Y, and Carbon recovery in DA19 and DHS5« derived from the metabolic fluxes
ilute rate ATP 02 €02 Ym» arl
Dilute rat Strain Medium 0 Q ¢ RQ Garbon
(1/h) mmol/(g * h) (g/mol) recovery
0.128 DH5« MN 46.0 9.27 8.62 0.93 2.78 99
0.134 DA19 MN 43.17 9.11 8.77 0.96 3.06 100
0.131 DH5«a MNAd 41.0 8.25 7.59 0.92 3.19 99
0.134 DAI19 MNAd 37.9 7.68 6.98 0.91 3.53 100
2 100% . Y, —
2 -4 g/mol 10 g/mol g
. ATP Yo
Q(; QA(I °
2.3
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MN DH5a Qi Qo
11% Q. 2% Y, 15% 6- (G6PDH) .
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Fig.2  Key enzyme activities in DH5a and DA19 in nitrogen

limited continuous culture.
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Effect of adenine on metabolic fluxes in Escherichia coli
DH5 « and its acetate-tolerant mutant DA19
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Abstract: Objective In order to further understand the difference in metabolic regulation between FEscherichia coli
DH5« and its acetate-tolerant mutant DA19 we analyzed the effect of supplementing adenine in defined media on
metabolic fluxes in the two strains. Methods FE. coli DH5a and DA19 were continuously cultured in nitrogen-imited
defined media without or with supplemented adenine. Based on mass balance and metabolic reaction stoichiometry the
metabolic fluxes in DHSa and DA19 at different culture condition were calculated and the results were compared with the
activities of key enzymes. Results The supplementation of adenine decreased specific glucose consumption rate and
specific acetate production rate and improved growth yield coefficient on glucose of DHS5a. Nevertheless specific
pyruvate production rate did not significantly change. Furthermore acetate split ratio decreased whereas pyruvate and TCA
split ratios increased. Obvious changes were observed in the activities of phosphofructokinase 6-phosphoglucose
dehydrogenase and acetokinase. Compared with DH5a the supplementation of adenine increased rate specific pyruvate
production rate of DA19 nearly 57% and other parameters did not change. In addition it showed decreased TCA split
ratio and greatly increased pyruvate split ratio whereas no changes in the key enzyme activities were observed. The
differences of enzyme activities in the two strains were reasonably consistent with those in metabolic fluxes. Conclusion
Because there were differences in the de novo biosynthesis capacity of purine nucleotides between DH5a and DA19
supplementation of adenine had completely different effect on metabolic fluxes in two strains.
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