Table S4. List of ordinary differential equations and rate expressions for the three distinct models

ODE/rate expression

Model 1
dblomass _ v; - biomass — kg - biomass — D - biomass, 1)
dt
amAb — v, — D - mAb, @)
dt
% =—-2534 v, —8560 v, + 2 v3 — v, + vy — vy + D (pyr; — pyr), 3)
% = —0.355:v; —v3 — v, —m - biomass + D - (glc; — glc), (4)
24 _ v, + D - (lac; — lac) 5)
dt 4 ¢ !
T = —1.384 - v, — 22.890 - v, + v + vyo + D - (nh4; — nh4), (6)
d:;n =—0.260-v; —3.970 - v, —vs + D - (asn; — asn), 7)
d:% =—0.398"-v; —3.460 v, + vs — vs + D - (asp; — asp), (8)
0% = —2.834 vy — 62.060 - v, + Vg — 2+ vy + Vg + vy + vy + D - (gl — glu), )
2 = —0.278 - v; — 2.500 - v, — vy + D - (ile; — ile), (10)
T = —0.540 - v, — 7.660 - v, — vy + D - (lew; — leu), (11)
dser
T —1.600 - v; — 23.260 - v, + 2 - v; — V1 + D - (ser; — ser) (12)
dv
E:Fin_Fuut (13)
_ . pyr . glu . asn . gle ._Kalacr | _ Kanhaa
V1 = Vmax,1 Kmpyr1+pY7T  Kmgiui1+glu Kmasni+asn Kmgicit+glc Kgiaertlac Kannay+nha’ (14)
v, = a, - biomass + b, - v; - biomass, (15)
_ . glc . asn

U3 = Umax,3 nglc3+glc Kmasnz+asn + U3,base/ (16)

= B o L 1 — . lac 1
Vs = Umax,af Kmpyra 07T 1+( lac )y4 Vmax,ar Komiaca+lac o3’ (17)

Kilaca
_ . asn _ . asp . nh4
Vs = Umax,sf Kmasnst+asn Vmax,sr Kmaspstasp Kmnh45+nh4, (18)
= P L
Vg = Umax,ﬁf Kmaspe+asp Vmax,6r nglus‘*'glu, (19)
_ . glu . glc

V7 = Vinax,7 Kmglu7+glu nglc7+glcl (20)



Ve =1 ile
8 max,8 Kmiles“'ile/

21

_ leu glu
V9 = Vmax,of * Kmieuotlew Umax,or Kmglus+ gl (22)
ser
V1o = Vmax,10 "3 —— 0 (23)
_ . pyr X Kiasn11 _ . glu
Vi1 = Vmax11f Kmpyr11+0Yr  Kigsni1+asn Vmazx 11r nglu11+glu, (24)
Model 2
dbi‘z:ass = v, - biomass — k; - biomass — D - biomass, (25)
T2 = v, — D - mAb, (26)
% =-2918 v, +2 - v3—v, + vy — 2 vy, + D (pyr; — pyr), (27)
% = —0.355v; —v3 — v, —m - biomass + D - (glc; — glc), (28)
% =v, + D - (lac; — lac), (29)
T = —1.223 v, — 19.390 - v, + v + vyo + D - (nh4; — nh4), (30)
d:;n =—0.260-v; —3.970 - v, —vs + D - (asn; — asn), (31)
d:% =—0.398"-v; —3.460 v, + vs — vs + D - (asp; — asp), (32)
% =—-3.184-v; — 71.550 - v, + vg + vg + Vg + vy; + D - (glu; — glu), (33)
2 = —0.278 - v; — 2.500 - v, — vy + D - (ile; — ile), (34)
T = 0540 - v, — 7.660 - v, — vy + D - (lew; — leu), (35)
d:;r =—1515v; —24.500 - v, + 2 - v, — vy + D - (ser; — ser), (36)
av
E:Fi — Fout (37)
_ . pyr . glu . asn . gle ._Kdiacx  _ Kanhaa
V1 = Vmax1 Kmpyr1+pYr Kmgiuitglu  Kmasnitasn Kmgici+glc Kgiacatlac Kanha1+nh4’ (38)
v, = a, - biomass + b, - v; - biomass, (39)
_ . glc . asn
U3 = Umax,3 nglc3+glc Kmasnz+asn + U3,base/ (40)
= P 1 — . lac 1
Va = Vmaxar " O pyr 1+(za_c)y4 Vmaxar 3 ac vy (41)
Kilaca
_ . asn _ . asp . nh4
Vs = Umax,sf Kmasnst+asn Vmax,sr Kmaspstasp Kmnh45+nh4, (42)



asp glu

V6 = Vmax,6f Kmaspe+asp ~ Umax,6r Kmglus -9’ (43)
VvV, =V . g—lc 44
7 max,7 nglc7+glC, ( )
ile
Vg = Vmaxg (45)
= Lo few L
Vg = vmax,‘)f Kmieus+leu vmax,‘)r nglug‘hqlu, (46)
_ ser
V10 = Vmax,10 " Kmserto+ser’ (47)
— . byTr . _ Kiasni1
V11 = Vmax,11f Kmpyr11+pyr Kigsni1+asn’ (48)
Model 3
dbi‘z:ass = v, - biomass — k; - biomass — D - biomass, (49)
dmAb
- = V2 —D-mAb, (50)
% =-2918 v, +2 - v3—v, + vy — 2 vy, + D (pyr; — pyr), (51)
dgtlc = —0.355:v; —v; —v;, —m - biomass + D - (glc; — glc), (52)
dlac .
o STy biomass + D - (lac; — lac), (53)
Biomass
T = —1.223 v, — 19.390 - v + v + vyo + D - (nh4; — nh4), (54)
T = —0260 - v; —3.970 - v, — vs + D - (asn; — asn), (55)
d:% =—0.398"-v; —3.460 v, + vs — vs + D - (asp; — asp), (56)
% =—3.184 v, —71.550 - v, + v + vg + Vg + vy, + D - (glu; — glu), (57)
2 = —0.278 - v; — 2.500 - v, — vy + D - (ile; — ile), (58)
d;etu =—0.540 - v; — 7.660 - v, — vy + D - (leu; — leu), (59)
d;ir =—1.515v; —24.500 - v, + 2 - v, — vy + D - (ser; — ser), (60)
dv
E:Fin_Fout (61)
_ . pyr . glu . asn . gle ._Kalacr | _ Kanhaa
V1 = Vmax Kmpyr1+pY7T  Kmgiui1+glu  Kmasni+asn Kmgicitglc Kgiger+lac Kinh4y+nhd’ (62)
v, = a, - biomass + b, - v; - biomass, (63)
_ . glc . asn
U3 = Umax,3 nglc3+glc Kmasnz+asn + U3,base/ (64)



pyr 1 lac 1

Vg =V . : “VUmaxdr " oo o
4 max4f Kmpyra+poyr 1+(m_C)Y4 ! Kmiacatlac v3
Kilaca

asn v asp nh4
Ve =V - . .
5 max,5f Kmasnstasn max,sr Kmasps+asp Kmnhas+nh4’

asp glu

V. =V [ R [P L
6 max,6f Kmaspetasp max,6r nglué"'glu,

v glc
v, = -
7 max,7 nglc7+glC,
Ve = v ile

8 = “max8 Kmiteg+ile’

v leu v glu
’U — —— —
9 max,9f Kmiews+leu max,9r nglug+glu’

ser

Vio = V. e,
10 max,10 Kmser10+5€7”,

Vi =7 . byTr . _ Kiasni1
1 max,11f Kmpyr11+tpyr Kiasn11+a5n,

(65)

(66)

(67)

(68)

(69)

(70)

1)

(72)




