Annex A: DREAMT network description

1 Kinetics

The complete network description and implementations of integrators to simulate its dynam-
ics are available from DREAMY7 challenge website. The dynamical equations governing the
evolution of time concentration are as follows, where the names of the different variables are
represented in Figure 2.
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d (fp1])

TR rbs1girength * [V1mma) — PldegradationRate * [P1]

d (([1111]) = rbslgtrength - [Vimrna)] — PldegradationRate * [P1]

d (([;12]) = 1bS25trength * [V2mrna) — P2degradationRate * [P2]

d (gf’]) = 1bS3strength * [V3mrnal — P3degradationRate * [P3]

d (([ip;l]) = rbs4gtrength - [V4mrna) — P4degradationRate * [P4]

d (([1125]) = 1bsBstrength * [VOmrna] — PSdegradationRate * [P5)]

d (gpf]) = rbSOstrength * [VOmrmal — POdegradationRate * [PO]

d (gptﬂ) = rbs8trength - [V7mrma) — P7degradationRate * [P7]

d (518]) = rbSTstrength - [VSmrna) — DSdegradationRate - [DS]

d (([1119]) = rb89%trength - [V9mrma) — P9degradationRate - [DI]
(W = Prolsirength - [81] — VlmrmaDegradationRate - [V1mrnal
W = Pro2girength * 182] — V2mrmaDegradationRate * [V2mrnal
W = Pro3gtrength - [83] — V3mrnaDegradationRate * |[V3mrna)
Cl([viima]) = prodstrength * [84] — V4mmaDegradationRate * [V4mrnal
d([VZ‘;ma]) = Prodstrength * [85] — VOmmaDegradationRate * [VOmrnal
d([vifzma]) = Pro6strength * |86] — VOmmaDegradationRate * [VOmrna)
d([V(?il;lrna]) = Pro7strength - [89] — V7mrnaDegradationRate * [V 7mrna)
d([vifzma]) = Pro9strength - [87) — V8mrnaDegradationRate * |VSmrnal
(M[Vi;ma]) = pro8strength - [88] — V9mrnaDegradationRate * [VOmrnal

With kinetic variables

[p1], [p2], [p3], [p4], [P5], [P6], [P7], [P8], [PY]

[Vlmrna]p [V2mrna]a [V3mrna]7 [V4mrna]’ [V5mrna]a [V6mrna]7 [V7mrna]’ [V8mrna]a {ngrna]v

And kinetic parameters



V]-mrnaDegradationRate p8degradationRate I‘bs’Ystrength

V2mrnaDegradationRate pro 1strength rbsgstrength
V7rnrnaDegradationRate prozstrength I‘bsgstrength
VGmrnaDegradationRate progstrength I‘le, I‘lh
V5mrnaDegradationRate pr04strength 1"2Kda r2h
V6mrnaDegradationRate pr05strength r3Kda I'3h
V7mrnaDegradationRate prOGStrength 1"4Kda I'4h
V8mrnaDegradationRate pr07strength r9Kd, I'dn
ngrnaDegradationRate pr08strength rbKq, rby
pldegradationRate progstrength r7Kd, r6n
p2degradationRate I"bS]-strength r8Kd, I'Th
pgdegradationRate I"bS2strength r9xd, 9
p4degradationRate I'bsgstrength I'lOKd, I'10h
p5degradationRate I'bszlstrength rl 1Kd7 rl 1h
p6degradationRate I‘bS5strength I‘12Kd7 1"12h
p7degradationRate I‘bSGstrength 1"13Kd7 I'13h
pgdegradationRate

Among them, we suppose that we have

VlmrnaDegradationRate = V2mrnaDegradationRate = V3mrnaDegradationRate
:V4mrnaDegradationRate = V5mrnaDegradationRate = V6mrnaDegradationRate

:V7mrnaDegradationRate = V8mrnaDegradationRate = V9mrnaDegradationRate
:]_’

and

pldegradationRate = p2degradati0nRate = p3degradati0nRate
:p4degradationRate = p5degradationRate = p6degradationRate

:p7degradationRate = p8degradationRate = pgdegradationRate-

This makes a total of 45 parameters governing the behaviour of 18 kinetic variables.

2 Description of the experimental cost and challege experimen-
tal plan



Perturbation Cost

Wildtype 0 Concentration to observe | Cost
(no perturbation) Two proteins 300
Gene knockdown 350 (Resolution: 0.5s)

(mrna degradation rate x10) All mrna 500
Decrease ribosomal activity 450 (Resolution: 4s)

(ribosomal strength /10) All mrna 1000
Delete gene 800 (Resolution: 2s)

(mrna and protein concentration = 0)

Table S1: Description of the cost. Each participant begins with a 10000 initial credit budget.
The cost of each experiment was the sum of the costs of the corresponding molecular pertur-
bation and quantity to observe. Molecular perturbations could be performed on any of the
genes.

Perturbation Observation

Wildtype mrna low resolution (free)

Wildtype pairwise protein time course for all proteins
Delete gene 7 Protein 3 and 8

Decrease ribosomal strength gene 9 | All mrna at high resolution

Knockdown gene 7 Protein 8 and 9

Knockdown gene 6 Protein 3 and 8

Knockdown gene 4 Protein 3 and 7

Decrease ribowomal strength gene 6 | All mrna at high resolution

Delete gene 9 Protein 2 and 3

Table S2: Successive experiments performed during the challenge.

Perturbation Observation
Divide r9kq by 10 Proteins 3, 5 and 8
Multiply rbs3gtrength by 2 | 0.5s time resolution
Multiply rbs3strengtn by 10 | from ¢ = 0 to ¢ = 20

Table S3: Unseen experiment.
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