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Figure S1: The IDLE method. IDLE measures the ‘vulnerability’ of the growth rate to a flux increase through
enzyme B. This reference model m is compared with a model m” that computes this vulnerability when
additionally enzyme A is knocked out. This difference can be quantified as the angle © between the vectors in
the m and m’” models. To accommodate for differences in flux scaling, the computation is done using relative
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Create a metabolic model m and a metabolic
model m; in which a specific enzyme A is knocked
out (i.e. allowable flux = 0). Compute the maxi-
mum growth rate u__ with FBA.

For m and m; set the minimum growth rate = 0
and the maximum growth rate = p__. Now com-
pute the maximum allowable flux through
enzyme B.

Increase the minimal growth rate (here using 6
steps) in both models and again compute the
maximum allowable flux through B.

The angle 8 measures the vulnerability of the
growth rate to an increased flux through enzyme
B in the knock-out cell, compared to the normal
cell.

At the same growth rate (u =18 1/h), the maximum
allowable flux through enzyme B is lower in the
knock-cut cell, compared to the normal cell.
Therefore, this growth rate can only be reached
when the flux through enzyme B is < 20 mmol/g-
DW/h. Enzyme pairs (A, B) are considered a
“high-impact” SDL pair, when 8 > 15°.
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Figure S2 | Six reactions in the glycolysis pathway constitute major hubs in the SDL network. Together, they
occur as the knock-out partner in nearly 90% of the SDLs with © > 15°.
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Fig. 3. Median BC tumor size (in millimeters) for
patients with ER* disease. Arrowheads denote the
median tumor size for all patients with ER* BC
(22 mm). The number of patients that express at
least one enzyme pair are denoted inside the fig-
ures. (A) Patients with at least one active SDL (A, B')
with constant overexpression of enzyme B. (B) Patients
whose disease only underexpresses enzyme A (A, B) of
the SDL. (C) Patients with at least one active SDL (A', B")
with constant underexpression of enzyme A. (D) Pa-
tients whose disease only overexpresses enzyme B of
the SDL (A, BY).
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Fig. 4. Median ER* BC survival time (in years). Arrow-
heads denote the median survival for all patients with
ER* BC (7.4 y). The numbers of patients whose disease
expresses at least one enzyme pair are denoted inside
the figures. Note that the axis of figure a scales differ-
ently. (A) Patients with at least one active SDL (A!, B)
with constant overexpression of enzyme B. (B) Patients
whose disease only underexpresses enzyme A (A, B) of
the SDL. (C) Patients with at least one active SDL (A', B")
with constant underexpression of enzyme A. (D) Pa-
tients whose disease only overexpresses enzyme B of
the SDL (A, BY).
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Figure S5 | Median overall survival time for serous epithelial ovarian cancer patients (months). The
arrowhead denotes the median survival time for all patients (29.0 months). a) Patients with at least one SDL
(Ad’, B’T\) active, with constant overexpression of enzyme B. b) Patients that only underexpress enzyme A (A‘L,
B). ¢) Patients with at least one SDL (AY, BT) active, with constant underexpression of enzyme A. d) Patients
that only overexpress enzyme B (A, BT).
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Figure S4 | Median breast cancer tumor size (mm) and survival time (years) for patients that under express
enzyme B. a) Tumor size for ER+ patients that underexpress at least one of the enzymes B in the SDL (A, B). b)
Survival times for these ER+ patients. ¢) Tumor size for ER- patients that underexpress at least one of the
enzymes B in the SDLs (A, B) d) Median survival times for these ER- patients.
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Fig. 5. Kaplan—-Meier survival curves for patient groups that have one to
three, four to eight, or more than eight active SDLs. (A) Survival times for the
patients with ER™ BC. (B) Survival times for patients with serous epithelial OC.
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