Supplementary Figure 1. Clinical information for each individual bicluster determined by cMonkey from gene expression data of breast cancer
patients who had not received adjuvant treatment (437 patients). The clinical variables include cohort, lymph node status (LN.status: LN+, LN-
and NA), estrogen receptor status (ER.status: ER+, ER- and NA), progesterone receptor status (PgR.status: PgR+, PgR- and NA), tumour grade
(Grade: G1, G2, G3 and NA), molecular subtype (Subtype: Basal, Her2, Luminal A, Luminal B, Normal and None), tumour size (Size in mm) and
patient Age (in years). Missing information is noted as NA (Not Available). The percentage noted on each bar indicates the percentage of
tumour samples of the specific category in each bicluster.
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Supplementary Figure 2. Kaplan-Meier estimates of survival distribution of randomly selected patient groups. Kaplan-Meier estimate of disease
free survival (DFS) for 44 groups with arbitrary patient membership (all patients were randomly allocated into 44 groups), superimposed on
survival curve of (A) histological grades and (B) tumour subtypes, respectively. Distribution of bicluster-associated survival curves in Figure 4 is
much broader than the distribution of patient group-associated survival curves by chance.
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Supplementary Figure 3. Kaplan-Meier plots of pairs of biclusters showing differences in survival. Kaplan-Meier plots estimate disease free
survival (DFS) distribution of pairwise biclusters comparison with significant difference in their survival distribution (logrank p value < 0.01). In
each subplot, blue curve presents patients’ group associated with good prognosis while curves in green represents patients’ group associated
with poor prognosis. Logrank p-values denotes on the top of each subplot indicates the significance of difference in survival distribution
between two biclusters.
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Supplementary Figure 4. Volcano plots showing genes that are differentially expressed between biclusters which have significant difference
(logrank p values < 0.01) in their survival curves, associated with good and poor prognosis respectively. The statistical significance of differential
gene expression was quantified by two sample t-test p-value. The fold change in expression level of each gene between two biclusters was
evaluated. We identified genes whose expression level was significantly different by at least 2-fold change between biclusters associated with
good and poor survival. We plot the statistical significance of differentially expressed genes against fold change in the expression levels
between low and high risk biclusters to identify both statistically and biologically significant genes. By setting the cut off of significance level at
0.05 (horizontal red dashed line) and fold change at 2 (two vertical red dashed lines), the volcano plots identified genes with elevated
expression levels, which represents the top-most significantly differentially expressed genes between biclusters associated with good and poor
survival. The volcano plot was generated by mavolcanoplot in MatLab.
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Supplementary Figure 5. Functional enrichment heatmap for PAM gene classifiers of biclusters which have significant difference (logrank p
values < 0.01) in their survival curves, associated with good and poor prognosis.
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Interferon Signaling (Reactome) |

Interferon gamma signaling (Reactome)

Hepatitis C(COSTART) (SIDER)

ribavirin (STITCH)

STAT1 (TFacts)

increased susceptibility to viral infection (MPO)

polyinosinic-polycytidylic acid (STITCH)

resiquimod (STITCH)

bisphenol A (STITCH)

Polychlorinated Biphenyls (CTD)

testosterone enanthate (CTD)

Paclitaxel (CTD)

Azacitidine (CTD)

Zidovudine (CTD)

Submited Gene List

dscreased CD4-positive T cell number (MPO)

decreased CD8-positive T cell number (MPO)

inflammatory respanse (GO:0006954) (GO_BP)

immune response (GO:0006955) (GO_BP)

herbimycin A (STITCH)

Dust (CTD)

NFKB1 (TFacts)

abnormal neutraphil physiology (MPO)

increased susceptibility to bacterial infection (MPO)

abnermal cytokine secretion (MPO)

decreased T cell prolferation (MPO)

decreased interferon-gamma secretion (MPO)

Bicluster6 vs. Bicluster8

Color Key
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alternative pathway (GO:0008957) (GO_BP)

Submited Gene List
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complement activation,
trimegestone (STITCH)
Arg-Gly-Asp (STITCH)
proteinaceous extracel

batimastat (STITCH)
Focal Adhesion (Wiki

Acute

GLH (TFactS)

GLH (UP) (TFactS)

VAPG (STITCH)

TCF/BETA-CATENIN (TFactS)

TGF/BETA-CATENIN(UP) (TFacts)

Isotretinoin (CTD)

4-oxo-isotretinoin (STITCH)

4-oxoretinoic acid (CTD)

Topotecan (CTD)

abnormal intestine morphology (MPO)

negative regulation of cell proliferation (GO:0008285) (GO_BP)
i i Hyp: ion) (MethCancerDB)
complement activation, alternative pathway (GO:0006957) (GO_BP)
Submited Gene List

abnormal skeleton morphology (MPO)

GLI (TFacts)

trimegestone (STITCH)

triamcinolone acetonide (STITCH)

Breast lump(COSTART) (SIDER)

Mifepristone (CTD)

batimastat (STITCH)

hyaluronic acid (STITCH)

chondroitin sulfate (STITCH)

dermatan sultate (STITGH)

integrin binding (GO:0005178) (GO_MF)

Focal Adhesion (WikiPathways)

Arg-Gly-Asp (STITCH)

collagen binding (GO:0005518) (GO_MF)

heparin binding (GO:0008201) (GO_MF)

proteinaceous extracellular matrix (GO:0008578) (GO_CC)

cute

extracellular matrix (GO:0031012) (GO_CC)



Bicluster6 vs. Bicluster12

Color Key

02 0.4 06 0.8
Overlap Proportion

-p-chlorobenzamide (STITCH)

Il mass apaptosis (MPO)

ic cell cycle (GO:0000278) (GO_BP)
bisphenol A (STITCH)

abnormal mitesis (MPO)

jtotic cell cycle spinclle assembly checkpoint (GO:0007034) (GO_BP)

division (GO:0051301) (GO_BP)
spindle microtubule (GO:0005876) (GO_CC)

Hydroxyurea (CTD)
AAM (STITGH)

complete embryonic lethalty before somite formation (MPO)

spindle organization (GO:0007051) (GO_BP)
2,3-dimethoxy-1,4-naphthoquinone (CTD)

abnormal mitatic spindie (MPO)
Polyshlorinated Biphenyls (CTD)

bicalutamide (CTD)
raloxifene (STITCH)

fulvestrant (CTD)

Submited Gene List

Vinblastine (CTD)

Azacitidine (CTD)
trans-10,cis-12-conjugated linoleic acid (GTD)

hydroxyurea (STITCH)

PLZ (STITCH)
N-(2-aminosthy)
Vd (STITCH)
piriprost (STITCH)
5C19220 (STITCH)
inner cel
Cytarabine (CTD)

mitotic ell cycle spindle assembly checkpoint (GO:0007094) (GO_BP)
mal ubiquitin-dependent protein catabolic process (GO:0031145) (GO_BP)
Cell Cycle, Mitotic (Reactome)
mitotic cell cycle (GO:0000278) (GO_BP)
abnormal mitesis (MPO)
abnormal mitotic spindle (MPO)
spindle organization (GO:0007051) (GO_BP) .
2,3-dimethoxy-1,4-naphtheguinone (CTD)
Nickel (CTD)
cell division (GO:0051301) (GO_BP)
spindle microtubule (GO:0005876) (GO_CC)
Hydroxyurea (CTD)
AAM (STITCH)
hydroxyurea (STITCH)
PLZ (STITCH)
N-(2-aminoethyl)-p-chlorobenzamide (STITCH)
Vd (STITCH)
piriprost (STITCH)
5G19220 (STITCH)
complete embryonic lethality before somite formation (MPO)
inner cell mass apoptosis (MPO)
bisphenal A (STITCH)
Polychlorinated Biphenyls (CTD)
bicalutamide (CTD)
raloxifene (STITCH)
fulvestrant (CTD)
Cytarabine (CTD)
Submited Gene List
Vinblastine (CTD)
Azacitidine (CTD)
trans-10,cis-12-conjugated linoleic acid (CTD)

Bicluster6 vs. Bicluster21

Color Key
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increased bone mineral density (MPO)
decreased osteoblast cell number (MPO)

abnormal osteoclast physiology (MPO)
abnormal bone ossification (MPO)

Submited Gene List

bromocriptine (STITCH)
FPH (STITCH)
4-hydroxynonenal (STITCH)
molecular oxygen (STITCH)
catechol (STITCH)
methoxyacetic acid (CTD)

Gyclophosphamide (CTD)
[ nycroxytamoxiten (sTITGH)

fenvalerate (GTD)
abnormal osteoblast ph
Paciitaxel (CTD)

40A (STITCH)
hydroxytamoxifen (CTD)
fulvestrant (CTD)
Estrogens (CTD)
Testosterone (CTD)
Zeranol (CTD)

fenvalerate (GTD)

bromocriptine (STITGH)

pregnancy induced hypertension(GOSTART) (SIDER)
toxemia of pregnancy(GOSTART) (SIDER)
octa-2,4,6-triencic acid (GTD)

LG 100815 (GTD)

pneumoconiosis(COSTART) (SIDER)

gefitinib (STITGH)

increased bone mineral density (MPO)

abnormal osteaclast physiology (MPO)
decreased osteoblast cell number (MPO)
abnormal bone ossification (MPO)
abnormal osteoblast physiology (MPO)
Paclitaxel (CTD)

Cyclophosphamide (CTD)

40A (STITCH)

Submited Gene List
FPH(STITCH)

4-hydroxynonenal (STITCH)

molecular oxygen (STITGH)

catechol (STITGH)

methoxyacetic acid (GTD)
hydroxytamoxifen (STITGH)
hydroxytamoxifen (GTD)

abnormal granulosa cell morphology (MPQ)
endosulfan (STITGH)

Diekkin (CTD)

fulvestrant (CTD)

Estrogens (CTD)

Testosterone (CTD)

Zeranal (CTD)



Bicluster6 vs. Bicluster24

Color Key
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4-(1H-imidazol-1-y) retinoic acid (CTD)
Iapatinib (CTD)

octa-2,4,8-triencic acid (CTD)

LG 100815 (GTD)

temsirolimus (STITCH)

lapatinib (STITCH)
preumoconiosis(COSTART) (SIDER)
gefitinib (STITCH)

abnormal bene ossification (MPO)

40A (STITCH)

lactacystin (CTD)

Thalidomide (CTD)

trigeminal neuralgia(COSTART) (SIDER)
fenretinide (STITGH)

catechol (STITCH)

Carbamazepine (CTD)

Polychlorinated Biphenyls (CTD)
Paciitaxel (CTD)

Gyclophospharide (GTD)

Permethrin (CTD)

4-nonylphenol (CTD)

portal vein thrombosis(COSTART) (SIDER)
letrozole (STITCH)

hydroxytamoxifen (STITGH)
hydroxytamoxifen (CTD)

Zeranol (€TD)

Submited Gene List
response to iron ion (G0:0010039) (GO_BP)
endosulfan (STITCH)

fulvestrant (CTD)

Estrogens (CTD)

Bicluster7 vs. Bicluster21

Color Key
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Overlap Proportion

Testosterone (GTD)
Endosulfan (CTD)
Zeranol (GTD)
4-nonylphenol (CTD)

Testosterone (CTD)
Endosulfan (CTD)
Zeranol (CTD)

4-(1H-imidazol-1-yl)retinoic acid (CTD)

cypermethrin (GTD) -

Permethrin (CTD)

fenvalerate (GTD)

alitretinoin (GTD)

Isatretinoin (CTD)

4-oxo-isotretinoin (STITCH)

4-oxoretinoic acid (CTD)

bromocriptine (STITGH)

pregnancy induced hypertension(GOSTART) (SIDER)
toxemia of pregnancy(GOSTART) (SIDER)
spironolactone (STITCH)

40A (STITCH)

Submited Gene List
decreased thymocyte number (MPO)
Polychlorinated Biphenyls (CTD)

Paglitaxel (CTD)

4-hydroxytamoxifen (STITCH)

raloxitene (STITCH)

ICI 182,780 (STITCH)

fulvestrant (CTD)

portal vein thrombosis(COSTART) (SIDER)
letrozole (STITCH)

glyceollin (STITCH)

Estrogens (CTD)

chlordane (STITCH)

lindane (STITCH)

endosulfan (STITCH)
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Submited Gene List

Polychlorinated Biphenyls (CTD)
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4-hydroxytamoxifen (STITCH)
raloxifene (STITCH)
IC1 182,780 (STITCH)

fulvestrant (CTD)

[ sortal vein thrombosis(COSTART) (SIDER)

letrazole (STITCH)

hydroxytamoxifen (STITCH)
hydroxytamoxifen (CTD)

Zeranol (CTD)

portal vein thrombosis(COSTART) (SIDER)

letrozole (STITCH)
glyceolin (STITCH)

Estrogens (CTD)

Submited Gene List

response to iron ion (GO:0010039) (GO_BP)

endosulfan (STITCH)

- fulvestrant (CTD)

chlordane (STITCH)
lindane (STITCH)

Estrogens (GTD)

endosulfan (STITCH)
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2,3-dimethoxy-1 d-naphthoquinone (CTD)

tartar emetic (STITCH)

Antimony (STITCH)
trans-10,cis-12-conjugated linoleic acid (CTD)

Antimony Potassium Tartrate (CTD)
bisphenol A (STITCH)

Antimony (GTD)
pernicious anemia(COSTART) (SIDER)

beta-aminapropionitrile (STITCH)
TMAO (STITCH)

Palychlorinated Biphenyls (CTD)

proline analog (STITCH)
hydroxylysine (STITCH)
Submited Gene List
MYC (TFactS)

Hydroxyurea (CTD)

Nickel (CTD)
Tetrachloroethylene (CTD)
Hydrogen Peroxide (CTD)
methylselenic acid (CTD)
bicalutamide (CTD)

4-hydroxytamoifen (CTD)
Etoposide (CTD)

flavomyein (STITCH)
fulvestrant (CTD)

MYG(UP) (TFactS)
Isoflavones (CTD)
Mitomycin (GTD)
Pacitaxel (CTD)
Vinblastine (CTD)

2,3-dimethoxy-1,4-naphthoquinone (CTD)
tartar emetic (STITCH)

Antimony (STITCH)

Antimony Potassium Tartrate (CTD)
Antimany (CTD)

proline analog (STITCH)

hydroxylysine (STITCH)
beta-aminopropionitrile (STITCH)
pernicious anemia(COSTART) (SIDER)
TMAO (STITCH)

flavomyein (STITCH)

Submited Gene List

MYC (TFacts)

MYC(UP) (TFact$)
4-hydroxytamoxifen (CTD)

fulvestrant (CTD)
trans-10,cis-12-conjugated linoleic acid (CTD)
bisphenol A (STITCH)

Polychlorinated Biphenyls (CTD)
Hydroxyurea (CTD)

Nickel (CTD)

Tetrachloroethylene (CTD)

mal ubiquitin-dependent protein catabolic process (GO:0031145) (GO_BP)
Isoflavones (CTD)

Hydrogen Peroxide (CTD)
methylselenic acid (CTD)

bicalutamide (CTD)

Etoposide (CTD)

Mitemyein (CTD)

Paclitaxel (CTD)

Vinblastine (CTD)

Bicluster11 vs. Bicluster18

Color Key
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Overlap Proportion

ephin receptor binding (GO:0046875) (GO_MF)

flavomycin (STITCH)
Submited Gene List

ephrin receptor binding (GO:0046875) (GO_MF)

flavomycin (STITCH)

Submited Gene List



Bicluster11 vs. Bicluster21

Color Key
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n ion (GO:0010039) (GO_BP)

ienoic acid (CTD)

LG 100815 (CTD)

pregnancy induced hypertension(COSTART) (SIDER)

toxemia of pregnancy(COSTART) (SIDER)

FPH (STITCH)
portal vein thrombosis(COSTART) (SIDER}

letrozole (STITCH)

alpha-aminoisobutyric acid (STITCH)
Zeranol (CTD)

Ltryptophan (STITCH)

catechol (STITCH)
Polychlorinated Biphenyls (CTD)

Ethinyl Estradiol (CTD)
fenretinide (STITGH)
Cyclophosphamide (CTD)
endosulfan (STITCH)
Testosterone (CTD)
Submited Gene List

Endosulfan (CTD)
4-hydroxytamoxifen (CTD)

1 fuvestrant (GTD)

4-nonylphenol (CTD)
cypermethrin (CTD)
raloxifene (STITCH)

||
| irs2780 (sTITCH)

Permethrin (CTD)
fenvalerate (CTD)

daidzein (CTD)
Estrogens (CTD)

response t

4-nonylphenol (GTD)
cypermethrin (CTD)

Permethrin (CTD)

fenvalerate (CTD)

octa-2,4,6-triencie acid (CTD)

LG 100815 (CTD)

pregnancy induced hypertension(COSTART) (SIDER)
toxemia of pregnancy(COSTART) (SIDER)
FPH (STITCH)

alpha-amincisobutyric acid (STITCH)
L-tryptophan (STITCH)

catechol (STITCH)

Polychlorinated Biphenyls (CTD)

Ethiny| Estradiiol (CTD)

ferretinide (STITCH)

Paclitaxel (GTD)

Gyclophosphamide (GTD)

endosulfan (STITCH)

Testosterone (CTD)

Endosulfan (CTD)

portal vein thrombosis(COSTART) (SIDER)
letrozole (STITCH)

Zeranol (CTD)

Submited Gene List

response to iron ion (GO:0010039) (GO_BP)
daidzein (CTD)

Estrogens (CTD)

raloxifene (STITCH)

C1 182,780 (STITCH)

4-hydroxytamexifen (CTD)

fulvestrant (CTD)

Bicluster11 vs. Bicluster40

Color Key
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T cell receptor signaling pathway (GO:0050852) (GO_BP)
TCR signaling (Reactome)

of second m nger molecules (R me)

MHC class 11 protein complex (GO:0042613) (GO_CC)

eptide or polysaccharide antigen via MHC class |1 (GO:0002504) (GO_BP)

Type Il interferon signaling (IFNG) (WikiPathways)

Interferon alpha/beta signaling (Reactome)

type linterferon-mediated signaling pathway (GO:0060337) (GO_BP)

cytokine-mediated signaling pathway (GO:0019221) (GO_BP)

interferon-gamma-mediated signaling pathway (GO:0060333) (GO_BP)
Interferon Signaling (Reactome) ||

Interferon gamma signaling (Reactome)

ibavirin (STITCH)

endocarditis(COSTART) (SIDER)

Hepatitis C(COSTART) (SIDER)

nickel sulfate (CTD)

nickel sulfate (STITCH)

STAT1 (TFacts)

increased susceptibility to viral infection (MPO)

polyinosinic-polyeyticylie acid (STITCH)

resiquimod (STITCH)

decreased T cell prolferation (MPO)

decreased interferon-gamma secretion (MPO)
decreased CD4-positive T cell number (MPO)

decreased CD8-positive T cell number (MPO)

testosterone enanthate (CTD)

Zidovudine (CTD)

HPCs (STITCH)

cell surface receptor linked signaling pathway (GO:0007166) (GO_BP)
Submited Gene List

immune response (GO:0006955) (GO_BP)
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MHC class 11 protein complex (GO:0042613) (GO_CC) B
eptide or polysaccharide antigen via MHG class 1| (GO:0002504) (GO_BP)

T cell receptor signaling pathway (GO:0050852) (GO_BP)
TCR signaling (Reactome)

Generation of second messenger molecules (Reactome)
Phosphorylation of CD3 and TCR zeta chains (Reactome)
cytokine-mediated signaling pathway (GO:0019221) (GO_BP)
Interferon alpha/beta signaling (Reactome)

type | interferon-mediated signaling pathway (GO:0060337) (GO_BP)
interferon-gamma-mediated signaling pathway (GO:0060333) (GO_BP)
Interferon Signaling (Reactome)

Interferon gamma signaling (Reactome)

poly rl:rC (STITCH)

ribavirin (STITCH)

endocarditis(COSTART) (SIDER)

Hepatitis G(GOSTART) (SIDER)

STAT1 (TFactS)

IL12-mediated signaling events (PID)

immune response (GO:0006955) (GO_BP)
polyinosinic-polyeyticylic acid (STITCH)

neopterin (STITCH)

Polychlorinated Biphenyls (CTD)

Azacitidine (GTD)

Submited Gene List

Zidovudine (CTD)

Dust (CTD)

decreased T cell prolferation (MPO)

decreased interferon-gamma secretion (MPO)

abnormal T cell physiology (MPO)

decreased CD8-positive T cell number (MPO)

decreased CD4-positive T cell number (MPO)
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2,3-dimethoxy-1,4-naphthoquinone (CTD)
Antimony Potassium Tartrate (CTD)
Antimony (CTD)
MYC (TFactS)
MYC(UP) (TFactS)
FOXO(DOWN) (TFactS)
FOXO1(DOWN) (TFactS)
Submited Gene List
Hydroxyurea (CTD)
Nickel (CTD)
Tetrachlorcethylene (CTD)
Luteoin (CTD) [ |

Tetradecanoylphorbol Acetate (CTD)
AP-1 transcription factor network (PID)
trans-10,cis-12-conjugated linoleic acid (CTD)

bisphenol A (STITCH)

Polychlorinated Biphenyls (CTD)

CP 31398 (CTD)

hydroxytamoxifen (GTD)

Thimerosal (CTD)
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