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Algorithm 1 PoSA Algorithm

Require: [f, y,Q,N,K, α, β]
/* f output of the model */
/* y knockout vector */
/* [Q,N,K,α, β] parameters of PoSA*/

1: Given Y = {b1, b2, . . . , bs, . . . , bp}
2: for s← 1 to p do
3: Select the pathway bs

4: for q ← 1 to Q do

5: for α← 1 to K do
/* perform Mutation Operator on y */

6: ỹ(q, α)← Mutation(y, β)

7: for h← 1 to N do
/* perform Mutation Operator on bs */

8: b̃s(α, q, h)← Mutation
(
bs,

α

K

)
/* evaluate scale factor ∆ */

9: ∆s(h, α, q) =

∑
b̃s(α, q, h)

Ws

/* evaluate an Elementary Effect on pathway bs */

10: EEs(h, α, q) =
f(ỹ(i, α))− f(b1, b2, . . . , b̃s, . . . , bp)

∆s(h, α, i)
11: end for
12: end for
13: end for
14: µs* ← mean(EEs) /* evaluate the µs* sensitivity index */
15: σs* ← var(EEs) /* evaluate the σs* sensitivity index */
16: end for
17: return [µ∗ , σ∗ ]
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Algorithm 2 Mutation Operator

Require: [x, a]
/* a ∈ {0, 1} is a real constant and defines the maximum number of muta-
tions in the Boolean vector x of Wx elements*/

/* Select randomly an integer value A in [1, a ·Mx] */
1: A← random (1, aWx)

/* Select randomly A bits on x vector */
2: ind← random (1,Wx, A)

3: x̃ ← not(x [ind] )
4: return x̃
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