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Supplemental Figure 1. Clinical characteristics of Breast Cancer cohort patients used in this
study and extended network construction schematics.
A) Heatmap describing the characteristics of the cohort’s breast cancer tumors. The heatmap
body shows hormone receptor (ER, PR and HER?2) status as positive (green), negative (red), or
not accessed (NA). PAMS50 subtypes are documented by the bottom annotation, and the number of
mutated genes in each patient is shown in the top histogram (available from TCGA BRCA project).
B) Extended network construction schematics showing how network construction differs for two

separate hypothetical patients #1 and #2.
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Supplemental Figure 2. Characterization of path scoring and empirical p-value cutoffs.

Plots showing edge number A), node number B), and significant path percentages C) of the
individualized disease modules of five patients subjected to three different p-value cut-offs (0.005,
0.01, and 0.05). D) Violin plots showing all patient path scores as density plots for random and
real paths separated by path length. E) Density plot of all cohort empirical p-values combined. F)
Bar charts displaying the total number of paths (top), the number of significant paths (middle),
and the percent of paths that were considered significant (bottom) for each patient for a p-value

<0.01. Each patient is represented by the vertically aligned columns across the three plots.
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Supplemental Figure 3. Individualized disease module characteristics and comparisons to
cohort disease modules.

A) Scatter plot of the number of edges in the individualized disease networks versus the number of
mutated genes in the tumor. B-C) The percent of individualized disease module nodes B) and
mutations C) included in the cohort disease module. D) The number of nodes present in the cohort
disease module that were not represented in individualized disease modules. E-F) The percentage
E) and absolute number F) of frequent (>5% of the TGCA BRCA cohort) and rare (<5% of TCGA

BRCA cohort) mutations present in the cohort module.
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Supplemental Figure 4. Schematic showing network components for IDGI score definition.

Schematics demonstrating IDGI scoring components including A) hubs, B) bottlenecks, C)

separate network components, D) lowly trafficked hubs, and E) highly trafficked hubs.
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Supplemental Figure 5. Randomized validation of IDGI scores showing relevance of real scores.

10) that underwent randomized shuffle validations. Shuffled scores

A-J) Dot plots for patients (n

are shown in blue, and real scores are shown in red.



=

m
~

(.

1.00 1.004 1.00 4
0.75 0.754 0.75 1
Z ]
: : :
z £ s
3 0.50 g 0.501 g 050
iy i a
= s £
= = =
0.254 0.254 0.254
0.00 4 0.004 0.00 1
000 025 0S50 075 1.00 000 025 050 075 1.00 000 025 050 075 100
False Positive Rale False Positive Rate False Positive Raie
cancer Gene Census — Contral T Highly Trafficked Hubs
= Cancer Gene Census-Breast Only — Bolllenecks  —— Edges
= Hubs = Sub-Metwarks
D
Removed Component AUC (Breast) AUC (All)
Control 0.89 0.785
Bottlenecks 0.888 0.79
Edges 0,789 0.ee9
Hubs 0.898 0.793
Highly Trafficked Hubs 0.899 0.792
E , F
1.00+ Removed Component AUC (Breast)
Control 0.89
- Fold Change 0.879
Mutations 0.811
Disease Information 0.562

True Posilive Rale
=
a
=
L

= Control

= [Disease Information

0.254
=== Fold Change
= Mutations
0.00
0,00 0.2% 0.50 0,75 1.00

False Positive Rate

Supplemental Figure 6. IDGI score for detection of known cancer drivers and ablation studies
showing importance of score components.
A) Receiver operating characteristic (ROC) curve for cooperativity score recovery of Cancer

Gene Census (CGC genes) for all cancers (orange) or breast cancers (red). B-C) ROC curve for



10

recovery of CGC B) breast cancer genes and C) all cancer genes with individual gene score
components deleted. D) AUC values for the ROC curves shown in panels S6B and S6C. E)
Receiver operating characteristic (ROC) curves for the ablation of each path score component
compared to the control (no ablation), and its ability to recover breast cancer genes in the CGC.

F) AUC values for the ROC curve in S6E.
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Supplemental Figure 7. Full individualized disease modules.

A-B) Full disease module for patient shown in Figure 3A shown in a A) network and B) grid view.
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Supplemental Figure 8. Full individualized disease modules.

A-B) Full disease module for patient shown in Figure 3B shown in a A) network and B) grid view.
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Supplemental Figure 9. Gene importance relates to biological properties.

A) and B) IDGI scores for TP53 and PIK3CA mutations versus the number of mutations within
that tumor. C) IDGI score boxplots for missense and splice site TP53 mutations. D) IDGI score

boxplots for TP53 missense mutations within and outside of mutational hotspots.
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Supplemental Figure 10. Diversity of targeted therapy responses.

Extended heatmap showing ITGI scoring for all target therapy genes in all BC patients.



15

A 1.004 -
L 075
= . . .
i 50 . :
= 050
= . LT ., . o, N
= ™ . II‘ - ., .., ™ - L .
0.25 __' __.=. Mot e ™ .l_l .
T ISP | .Lu:.:;'.!.'.::h.n!ﬁ:.u.._..h...ﬂ
0.00 e2
Patiants.
B sresst Torce C D
w08 [ ] 620
OnE . MNon-breast Tanget g; o=
“io4 0z 2.10
D p2 l 01 0.05
|: oo — -----. o0 s e -.I 0,00 - e - ——————— lll
o B [T = L. o W £ 04 = g g BO T T o o oy m fm EHee T oy
BOEBEO by ExiuslSmessRROLLREE BB EoO00RreoRNerOaliE
$E=FIgFUETELD  PIuxPEPosos3IFIzibu  PEENESEERfoIuPIousizi:
E ° F oosq ® G .
<]
@
0,09 0.06 4 ]
g g 06 g 02
@ 2 g @
R 0.06 . ﬁ 0,04 4 ° e ﬁ o L
W0 W2 W3 0.1 4
= & = o E o :-
0.031 l: (5] L] 0.024 I: ]
0,004 0.001 0.0 1
Approved Nop-fpproved Approved  Non-Approved Appraved  Man-Approvesd
COK4 COKE ERRR2
H @ I 1,001 o
w 0.207 Pafient Catagary
AL E @ Approved
w1 i
il - A @ Mon-Approved
E 0.104 % G Cr-Appr
a E
0,054 g i E
0.004

Approved Nop-fpproved

Approved MNon-Approved
PIKICA

MTOR

Supplemental Figure 11. Individualized therapeutic target prioritization with individual

network destabilization.
A) Boxplots showing target score across each cohort patient. B-D) Target scoring for individual
patients. E-1) Targeting score for targets approved for a subset of breast cancer patients show by

approved patients (green) and non-approved patients (red). Approval indications are documented

in Data S1.



16

<

0.075

0s0
0.025

= .
By AbRwis

0.000

Drug Combinations

(%] [ ] il
= = =
o o o
(e fswls

Drug Combinations

.

(]

Drug Combinations

L

=1
o §

[TTY

0.3

cw
s
(=]
KAD2
Elﬂ

0.a

4

o

(B Asulis

EHZT LAdwil
EAVT 1MHLN
LAYT bHzLMN
LAHLN BAdYM
LAMLIN Excdvi
LHYLN d¥dd
LddLlN E88HS
LHZAYI LHELN
EHIS LHHLIN
LHELN AW
EWT 1403
Ll W453
YN 5493
EXdYI BT
JvdE 4493
29843 d4493
FASAYI 03
ZHZ3 €493
LAY m42
LHHLN Y453

LL

W 21035 Py

Drug Combinations

0.0

5
[Epususg ffswis

T T TR

=1 i}

0.a

o
]

kv W53
E0WOH LHHLN
MY LHELN
LAYT LHHLN
FHOD LHELN
LOYOH PHELN
FLADYIN LAELN
FIOVOH LHELN
SOVOH 5493
EWOH LN
EHIT LAHIN
Ldedn'd L HslM
- E
SOVOH LHHLN
£HEY3 4493
ST LM
EAVIN TS
ZHEY3 IHElM
LAY L AMLN
HAD3 LAHLN



17

Supplemental Figure 12. Synergistic and redundant combinatorial targeting across several
patients.

A-B) Additional representative drug synergy differential (synergistic - additive). C) and E) Bar
plots showing the top combinations of patients with redundant targeting. D) and F) Drug synergy

differential for these patient’s therapeutic combinations.



