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The *AMARETTO framework:
1. the AMARETTO algorithm for inferring regulatory networks via multi-omics and imaging data fusion
2. the Community-AMARETTO algorithm for learning subnetworks shared/distinct across systems and diseases
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The *AMARETTO framework:

1. the AMARETTO algorithm for inferring regulatory networks via multi-omics and imaging data fusion
2. the Community-AMARETTO algorithm for learning subnetworks shared/distinct across systems and diseases
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(*) Regularized regression: Lee et al., PLoS Genetics 2009; Zou and Hastie, J R Stat Soc 2005; Tibshirani, J R Stat Soc 1996
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(*) GISTIC: Mermel et al., Genome Biology 2011; Beroukhim et al., Nature 2010
(**) MethylMix: Gevaert, Bioinformatics 2015; Gevaert et al., Genome Biology 2015; Cedoz et al., Bioinformatics 2018




AMARE

Disease/System

Cancer Normal Cancer \

subtype 1 tissue subtype 2

////’Geneﬂcs

(DNA copy number) e

S

o O
= C
)

Epigenetics
(DNA methylation)

SQuUa3
J9ALIQ

Soua3
S|NPOIN

Target
genes

K AMARETTO: multi-omics data fusion /

O for multi-omics data fusion in multiple systems and diseases

Modules



AMARE

Disease/System

Disease/System

/ Genetics

(DNA copy number)

Epigenetics
(DNA methylation)

Cancer Normal Cancer \

subtype 1 tissue subtype 2

~

\

AMARETTO: multi-omics data fusion

SQuUa3

Soua3
S|NPOIN

1aA1IQ

/

O for multi-omics data fusion in multiple systems and diseases

Modules

Modules



AMARETTO for multi-omics data fusion in multiple systems and diseases

/ Cancer Normal Cancer \

Genetics e _ it
: (DNA copy number) subtype R Ssubtype
Disease/System ( \ I | Modules

S

o O
= C
)

w9
. Epigenetics r:sD <
Disease/System (DNA methylation) e o o Modules
| o ® S
Disease/Systemn o &> S 2 | Modules
© & o T
@y

K AMARETTO: multi-omics data fusion /




The *AMARETTO framework

Dataset 1

Dataset 2

Dataset N

AMARETTO

Driver
genes

sauaS
1aA1Q

sauag
9|NPON

genes

" Target |

non-invasive &
histopathology

Network 1

—

Network 2

Network N

~

ALL modules

Community-AMARETTO

ALL modules

v

I
Rp—

Module X

v

\ Community-AMARETTO: learning communities/subnetworks /

Module Y

>

Hypergeometric test statistic between all pairs of modules

ion algorithm

Communities
Subnetworks

—

driver & drug ‘“ﬂ“

discovery &

validation

Captopril

Vehicle Nizatidine

‘ Js
o
0%

The *AMARETTO framework:

1. the AMARETTO algorithm for inferring regulatory networks via multi-omics and imaging data fusion
2. the Community-AMARETTO algorithm for learning subnetworks shared/distinct across systems and diseases
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*AMARETTO application 1: pan-cancer study
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*AMARETTO application 1: pan-cancer study
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*AMARETTO application 1: pan-cancer study
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— AMARETTO facilitates identification of known and novel cancer drivers and their targets




*AMARETTO application 2: virus-induced cancer
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— AMARETTO facilitates identification of known and novel drug compounds
and how they modulate cancer drivers and their targets




*AMARETTO source code & analysis tools

AMARETTO &

Step 1: Identifying candidate cancer driver genes Repeat for each cancer site

fir=

E A
e
H {
z

Step 2: Modeling effect on gene expression

Altered geoes

] Gene
4 | expression

IGEgene = f(ByMETgene + B CNVgene)

List of candidate driver genes

Regularized regression
GEmoquie = FlayDy+ 4 apDp)

Immune response

oo -l R packages in GitHub (soon Bioconductor):
S e . - https://github.com/gevaertlab/AMARETTO

| |
| Hypergeometric test I |

] 1
- log(p-valug) Netwaork of modules ‘,'A_l-_‘ o
] Identify subnetworks .

- -
All modules

- https://github.com/broadinstitute/CommunityAMARETTO

All modules

User-friendly analysis modules in GenePattern:
- https://cloud.genepattern.org/ module.analysis:00378
- https://cloud.genepattern.org/ module.analysis:00380

Pancancer AMARETTO

Champion et al., EBioMedicine 2018

*AMARETTO:
1. Captures hallmarks of cancer
2. Facilitates identification of known and novel cancer drivers and their targets
3. Facilitates identification of known and novel drug compounds and how they modulate cancer drivers and their targets
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Community-AMARETTO report: HCV/HBV virus-induced HCC/LIHC
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AMARETTO module in GenePattern
(https://cloud.genepattern.org/ module.analysis:00378)
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AMARETTO module in Github
(https://github.com/gevaertlab/AMARETTO)
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Community-AMARETTO module in Github
(https://github.com/broadinstitute/CommunityAMARETTO)
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AMARETTO infers regulatory cell circuits — cancer
drivers and their targets — via multi-omics data fusion
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Community-AMARETTO learns communities across
regulatory networks inferred from different resources
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