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Supplementary Table 1 Implemented boundary condition of the mathematical process model to
consider the influence of MC concentration.

cme [g 17 Boundary condition
Experiments for modelling
20 M = 0.6XUmax
Qis,max = 0-3qus,max
Yxcic = LAXY x6lc
5 Yx.cic = 0.5XYxclc

Yx.cin = 0.5XYx e

Verification of mDoE
3

QLS,max:0-5 QLs,max
Yx.c1c=0.5 Yxclc
Yx,6n=0.5 Yx cin

Hmax:]--z Hmax
Yx,61c=0.5 Yxcic
Yx,6n=0.5 Yx cin

Supplementary Table 2 Parameters of the mathematical process model as well as the associated
start values and resulting values.

Parameter Unit Starting value Adapted value
Hd,max ht 0.02 0.0064
Hd,min ht 0.003 0.0002
Mmax h 0.02 0.026
Katt max h 0.03 0.4
KaLs mmol I 0.005 0.065
Kol mmol |1 0.19 0.03
Kain mmol I 25 0.61
KsLs mmol |1 0.01 0.002
Kis mmol |1 R.1 0.035
Y x/Glc 107 cells I'* mmol? 7.2 7.2

Y x/Gin 108 cells I* mmol* 1.7 1.7

QLS max 10" mmol cell*ht 1.4 1.4
YLac/GIc - 1.5 1.1
YAmm/GIn - 0.6 1
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Supplementary Figure 1 Growth curves of the cultivation in the shake flask (symbols)
compared to the simulated growth curve (line). Plotted are cell numbers, substrates and
metabolites against cultivation time. The MC concentration was 20 g I*. Data in graphs A, B
and C are from experiment 1, Table 1, while D, E and F are from experiment 2, Table 1.



120

fuy
Ngcneoc
o o O o

cAspartic acid [u-mo' I-ll

o

800

600

400

200

CThreonine [|.II"I'I0| I-ll

200

150

100

50

CMethionine [umol I7]

250

200

150

100

50

Chistidine (LMol 1]

800

600

400

Cvaline [l-lmOI I-ll

48

9% 144 192
Time [h]

1.600
Z 1.200
o
§
= 800
g
£ 400
£
&
0
350
300
250
£ 200
=150
§100
J 50
0
400
< 300
£
2
3 200
£ 100
&
0
800 400
600 — 300
3 £ 200
400
£ 2
£ 200 £100
& S
0
800
— _. 600
3 3
E E 400
E %200
‘;' L]
0
0 48 96 144 192 0 48 96 144 192
Time [h] Time [h]

Supplementary Figure 2 Diagrams of the 15 evaluated amino acids of experiment 1, Table 1.
The colored background illustrates the attachment, the exponential phase and the death phase.
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Supplementary Figure 3 Diagrams of the 15 evaluated amino acids of experiment 2, Table 1.
The colored background illustrates the attachment, the exponential phase and the death phase.
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Supplementary Figure 4 Growth curves of the cultivation in the shake flasks (symbols)
compared to the simulated growth curve (line). Plotted are cell numbers, substrates and
metabolites against cultivation time. The MC concentration was 10 g I* (experiment 3, Table 1)
and 5 g I* (experiment 6, Table 1). Data in graphs A, B and C are from experiment 3, Table 1,
while D, E and F are from experiment 6, Table 1.

— 4 -
3 VY g X0 g9 C .
- £ R“=0.80 0 .’ = R®=091 4’
» (& o, o
= 5 «» 6 oF £ 40
o D O E
=1 O 3! g&& 020
> = 05 o 5
> > &y Q 1)
- £i7> %3 P ©
L ‘_ -n 0 w 0
0 1 2 3 w 0 3 6 9 0 20 40 60
! -1 ' 2 ) -1
S.XV [Cells | ™7] S: XV [Cells cm ™] S: Caic [mmol ']
F
R =042 .’

S: Cain

..0
5 W g

S:c

" YLac

10 20 30 W
[mmol I'"]

ON A~ O OO

0246 810

3 -1
S: Cpmm [Mmol "]

Supplementary Figure 5 Growth curves of the cultivation in the shake flask in comparison to
the simulated growth curve. The time course of the cell numbers and the time course of the
substrate and metabolite concentrations (Glc, GIn, Lac, Amm) are shown.



