SUPPLEMENTARY MATERIAL

Additional material and software is available at www.paternostrolab.org

TABLE S1
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“The oumber of possible combinations of size 5, chosen from  set of n drugs over m doses, can be calculated by the formula

n! .

Crm'=—" am
. Sin—s)!

“The distrbution of this number for a given  reaches a maximum at intermediate sizes, and declines 25 approaches . The reason for
his stems from the formula for combinations, which is based on the binomial distibution. The total number of combinations of all
sizes for n drugs over m doses in this fully factorial dataset is (m+1)'.




TABLE S2
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Example parameters:

Number of drugs (n) = 6
Number of doses (m) = 3
Number of Measurements
FF ss'
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Tree level case case
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In the best case, the SS” algorithm never backtracks and can be shown to require a total of
(?) (n+ 1) measurements, over n parallel measurement cycles. On average, the
algorithm performed approximately 2 measurements worse than this best-case scenario
for all 7 in simulations. The worst-case complexity involves a maximum number of
backtracks (2 in our implementation) at each level in the trec. This increases the total
measurements  to mn(n+ 1) —mn —1, essentially doubling the best-case
‘measurements. In the worst case there are 2n — 2 parallel measurement cycles.
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FIGURE S1 – Comparison of our approach with classical systems biology. 
The upper panel shows the classical approach to systems biology as a cycle of quantitative modeling and biological measurements. The lower panel shows the essential elements of the control-oriented approach we suggest. The middle element of the lower panel represents iterative algorithms that do not contain an explicit model of the reality to be controlled. The approach is supported by the appreciation of a fundamental limit of quantitative biological models (upper element of both panels), which are useful, indeed probably essential, but not sufficient for effective control. This limit is not only due to the complexity of biological organisms but also to their variation, which is one of the essential components of the process of natural selection, and therefore an unavoidable distinctive feature of biological systems.

