Supporting Information
Derivation of fluxes for three catalyst networks
e Serial
The serial recycler case reactions:
A+a— M+ W1
Wi 48— B+ci, M+ W,
Wy — 0 (33)
W2 + Y= + C’JYWM
Wy — 1)
0 0

A (o — ()W,

0

M CJBW M

The corresponding flux:

(I)SETiU«l = kgat [O[] + C?M min(kgat [04]7 kfat [5]) + c?/\/[ min(kgat [0[], kfat [BL kzat h/]) (35)
e Parallel
For the parallel recycler case we have the following reactions:

A+a—=cyM+a+ W + W,
Wi+ 8 B+cyM

Wa+v =+ M
Wy — 0

0 (37)

W (P

A 0
M Wy — —— ), M
The corresponding flux:

P paraiter = ko] + Cﬁ/f min (kg [a], kfat [8]) + ¢ min(kgy (o], kla[V]) (38)
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Derivation of fluxes for the bimolecular motiff
For the bimolecular architecture we have the following reactions:

A+a—a+cyM+ W,
A+ B = B4 M+ W,y

Wi+ Wy +v— CX{M (39)
Wy — 1]
W2 — @
0 (40)
Wy
A cyM M

?f
Eﬁ 1
cﬁ/[M

For this architecture, the velocities of the first two reactions are:

Va = kaslal] (41)
vg = keus 5] (42)

and the velocity of the third reaction depends upon them:
vy = min (v, vg, ke [1]) = min (KEyifa], K, 8], K1) (43)

Hence the total flux equals:
Ppi = § k2 5 kP Y min (k% [o], k2., [B], k2 44
Bimolecular CpRcat [Oé] + CM cat [ﬁ] + C]Wmln cat [O[}, cat [ﬂL cat [’V] ( )

Derivation of the fluxes for the four catalyst networks

We will now derive the metabolite fluxes of the following four catalyst architectures:
e Serial

For the four catalyst serial recycler the following reactions are considered:
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A+a—=a+Wi+c§5M

W1+ B — B+ Wa + ¢y M
Wi —0

Wo+~y—=~y+Ws+c) M (45)
Wy — 0

Wi+ 60— 0+ M
W5 — 0

A (o)

N
T

M cf/[M M
(46)
The corresponding flux:
q)Serial = C%Ik(clat [a] + C?\/I min(kgat [06]7 kfat [6]) + C’X/[ min(k::xat [OZL kfat [ﬂL kzat [’V]) (47)
+ chy min(kgu ], ko [8], ka7, e [0])
e Parallel
The reactions:
A+064)OA+W1+W2+W3+C?(/[M
Wi+8— B+cd,M
W1 — Q]
Wy + v —>’y+c}\Y4M (48)
W2 — @
Ws+6—0+c5M
W3 — @
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Dparallel = Cikh[a] + iy min(kSy o], ko [8]) + ¢, min(k&[a], k2 [V])
+ ¢4, min(k2, 6], kS . [6]

» eat

The corresponding flux:

(49)
o Parallel-Serial

The reactions:

A+a—=>a+ Wi+ We+ M

Wi+ 8= B+ Ws+cy M
Wy —0

Wo+vy v+ M (50)
W2—>®

Ws+60—0+cM
W3—>®

0

Wi

(51)

g—HS

SR

%—o7—>s
T—®

M

©,

.
cyM

The corresponding flux:
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Pparallel-serial = Crkeas[a] + C]BM min (ke [al, kfat Bl + CX/_[ min(kg,[a], kla[7])

) (52)
+ C?M mln(k?at [OL], kfat [6]a kgat [0])
e Serial-Parallel
The reactions:
A+a—=a+Wi+c§5M
Wi+8— B+ WotWs+ci M
W1 — @
Wo+~y—=~v+cy M (53)
W2 — @
Ws+60 — 0+ M
W3 — @
0 ) (54)
0 Wy ——(7 )= ey
A (o) 1% B 0
caM csM Wi coM

The corresponding flux:

Pserial-parallel = Carkcasla] + C?w min(kgye[al, k?at Bl + CX/{ min(kgye[al, kfat 18], ks [7])

+ chy min(kgy [a], K [], k. [6])

» veat » eat

(55)
e Bimolecular
The reactions:

A+a—=a+Wi+We+ M
Wi+ 8 — Ws + cy M
Wy — 0
Wa+vy—=y+ Wity M
Wy — 0
Wi+ Wy +60 = 60+ §,M
Wiy — 0
Wy —10
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The corresponding flux:

q)Bimolecular = C?\% k?at [a] + C?M min(k?at [Oé]v kfat [6]) + CX/[ min(kgat [O[L kgat [7])

57
+ C?\/I min(kgat [a]7 kcﬁat [5]7 kZat [ly]ﬂ kgat [9]) ( )
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