Algorithm S1 NeRDS Workflow
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: Stage 1 - Normalize and Smooth the Data
: for componentsi=1:d do

input time-course data (YT(tk))Z’Rl =1

compute M; = maxy, (Y} (tk))k, Lr=1

compute (Y} (te))ply ,_ = (V7 (t) /M)l

for experiments r = 1:Rdo
input normalized time-course data (Y7 (tx))7_,
compute the trajectory 2} (t) using smoothing splines
compute derivative 2] (t) = jti“f(t)

end for

end for

Stage 2 - Fit an Additive ODE
for componentsi=1:d do
input the derivatives (& (t))%_, as response
input the trajectories {(i‘g(t))f:l,j =1,...,d} as features

input parameters A; (smoothing) and As (sparsity) to search

Select Tuning Parameters

for \ = (/\1,)\2) S A1 X AQ do
compute f;, (\) using Sparse Backfitting [ALGORITHM S2]
compute GCV(\) [equation (11)]

end for

set \; «<— argminyep, A, GCV(A)

output fi (i) = Zj 1 fig(s0)
end for

Stage 3 - Compute Coupling

for i=1:d do
for j=1:d do
input fij
input R; = range(:ﬁj)
compute coupling p;;( f. fR [fij(2)]2dz/|R;| [equation (16)]
end for
end for




