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Drug discovery:

Chemoprevention of hepatitis C and B virus-induced hepatocellular carcinoma
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Chemoprevention of hepatitis C and B virus-induced hepatocellular carcinoma

>
Q
Drug discovery =
a
T
2 28
=)
g 55
y o
> o2 »
Q Sow
I
= ° Erl b
rlotini
.ll .==..l= Tivozanib
[ | mH | PD-0325901
H EREEEN & N Nizatidine
HE E =Em Selumetinib
EG-1D1 348
[ N | esveratrol
AEE EEENEE aptopri
H N EpEs Rolipram
H n Cl-1040
B|m02|ge
| imozide
[ | Pioglitazone
Resveratrol
Captopril
Pioglitazone
Gene expression Modulation by HCV Drug effect
- Ll Control B Dow lati o lati
A e " oy B Up-reguiation B Opreguistion "

Chemical perturbations in cell lines
Predict which drugs can reverse disease-associated circuits
Alternative treatments with less severe adverse effects



Drug discovery:

Chemoprevention of hepatitis C and B virus-induced hepatocellular carcinoma
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*AMARETTO source code, tools & notebooks

*AMARETTO is available via:

Bioconductor:
https://bioconductor.org/packages/release/bioc/htmI/AMARETTO.html

GitHub
Jupyter Notebook:

https://colab.research.google.com/drive/1JfnRoONgTVX 7VEGAAM|GjwP yX2tdDxs
GenePattern

GenomeSpace
GenePattern Notebook

Automated reports with results:

Html reports: tables, heatmaps, graphs
Neo4dj embedded Shiny reports: interactive
querying of graphs and tables
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Tools and resources: http://portals.broadinstitute.org/pochetlab/amaretto.html
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C & pochetlab.shinyapps.io

AMARETTO-Hub: TCGA-GBM
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Use Cases: integrating multi-omics, clinical, imaging, and driver and drug
perturbation data across model systems and patient studies of cancer




Use Cases: integrating multi-omics, clinical, imaging, and driver and drug
perturbation data across model systems and patient studies of cancer

1. A study of hepatitis C and B virus-induced hepatocellular carcinoma (LIHC) with driver and
drug discovery for chemoprevention across pan-etiologies of hepatocellular carcinoma,
experimentally validated in rat models

HTML Reports: http://portals.broadinstitute.org/pochetlab/demo/cAMARETTO Liver 6DS/index.html
Jupyter Notebook: https://colab.research.google.com/drive/17GieTfYriTVIbKchl-OEb5nl NA2vviQ



http://portals.broadinstitute.org/pochetlab/demo/cAMARETTO_Liver_6DS/index.html
https://colab.research.google.com/drive/17GieTfYriTVlbKchl-OEb5nI_NA2vvjQ#scrollTo=uMfrol3e-0NU

Use Cases: integrating multi-omics, clinical, imaging, and driver and drug
perturbation data across model systems and patient studies of cancer

1. A study of hepatitis C and B virus-induced hepatocellular carcinoma (LIHC) with driver and
drug discovery for chemoprevention across pan-etiologies of hepatocellular carcinoma,
experimentally validated in rat models

2. A study of glioblastoma multiforme (GBM) and low-grade glioma (LGG) with driver discovery
for diagnostic and prognostic molecular subclasses associated with radiography and
histopathology imaging-derived features for imaging diagnostics

HTML Reports: http://portals.broadinstitute.org/pochetlab/demo/IcCAMARETTO Brain 3DS/index.html
Jupyter Notebook: https://colab.research.google.com/drive/14u1KZJ3Gf-9gjDycyBKzBiN5VzzOa2xU and
https://colab.research.google.com/drive/11Q0GH6YHCoTZrDfHrUavixAi f qGBau

Neo4j Graph: https://pochetlab.shinyapps.io/AMARETTO-Hub TCGA-GBM/
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Use Cases: integrating multi-omics, clinical, imaging, and driver and drug
perturbation data across model systems and patient studies of cancer

1. A study of hepatitis C and B virus-induced hepatocellular carcinoma (LIHC) with driver and
drug discovery for chemoprevention across pan-etiologies of hepatocellular carcinoma,
experimentally validated in rat models

2. A study of glioblastoma multiforme (GBM) and low-grade glioma (LGG) with driver discovery
for diagnostic and prognostic molecular subclasses associated with radiography and
histopathology imaging-derived features for imaging diagnostics

3. A pan-cancer study across twelve cancer sites with driver discovery of pan-cancer drivers of
smoking-induced and ‘antiviral’ interferon-modulated innate immune response cancer

Champion et al., EBioMedicine 2018



Use Cases: integrating multi-omics, clinical, imaging, and driver and drug
perturbation data across model systems and patient studies of cancer

1. A study of hepatitis C and B virus-induced hepatocellular carcinoma (LIHC) with driver and
drug discovery for chemoprevention across pan-etiologies of hepatocellular carcinoma,
experimentally validated in rat models

2. A study of glioblastoma multiforme (GBM) and low-grade glioma (LGG) with driver discovery
for diagnostic and prognostic molecular subclasses associated with radiography and
histopathology imaging-derived features for imaging diagnostics

3. A pan-cancer study across twelve cancer sites with driver discovery of pan-cancer drivers of
smoking-induced and ‘antiviral’ interferon-modulated innate immune response cancer

3. A pan-cancer study of squamous cell carcinoma (SCC) across five SCC cancer sites, in
particular, lung (LUSC), head and neck (HNSC), esophageal (ESCA), cervical (CESC) and bladder
(BLCA)

HTML Reports: http://portals.broadinstitute.org/pochetlab/demo/cAMARETTO PanCancer 5DS/index.html
Jupyter Notebook: https://colab.research.google.com/drive/17RwBxwWWnXJMRI VZI-X-hztJTwvlIFjl
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NIH NCI CBIIT ITCR Cancer Data Science Pulse Blog

NATIONAL CANCER INSTITUTE
IN[[ZP) Center for Biomedical Informatics

& Information Technology

News & Events

Cancer Data Science Pulse

The Cancer Data Science Pulse blog provides insights on
trends, policies, initiatives, and innovation in the data
science and cancer research communities from
professionals dedicated to building a national cancer data
ecosystem that enables new discoveries and reduces the

burden of cancer.

SUBSCRIBE TO
Informatics Technology for UPDATES
Cancer Research Program Drives = =
and Fosters Community of
Cancer Informatics Researchers:
An *AMARETTO Tool Success Story.
ATE RIE

October 18,2019

Dr. Nathalie Pochet highlights the Informatics Technology for
Cancer Research Program and the support it provides for
informatics tools development, including the *AMARETTO
framework that is being leveraged to identify novel mechanisms
of viral carcinogenesis. Seminar Series (10)

Data Standards (7)

See all categories +

NATIONAL CANCER INSTITUTE
m) Center for Blomedical Informatics
& Information Technology

NewslEvents  Cancor Data Sclonce Pulse Blog.

Cancer Data Science Pulse

Informatics Technology for Cancer Research
Program Drives and Fosters Community of
Cancer Informatics Researchers: An
*AMARETTO Tool Success Story

Informatics Tools
October 18,2019
In cancer v resources, literature, and
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bulld and sustal Owing to lts Impact on my
‘own research on % T0, Iview the Informatics (ITGR) Program as

‘amajor step forward In successfully solving these ohallenges.
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developments of *AMARETTO as an Imaging genomics tool for diagnostics and therapeutics In
hapatocellular carcinoma and glioblastoma multiforme.

‘The conceptualization of AMARETTO Is co-led by Qlivier Gevaert, Mikel Hernaez and myself, and has.
- e blologists, and
linicl 'l panding network of drh
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and therapy of for studies of cancer, we are nese
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AMARETTO Supports New Cancer Discoveries
working y we leveraged *AMARETTO to
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demonstrated by their ability to inhibit liver fibrosis and inflammation with prevention of cancer
development in animal models. Thus, they potentially represent a safe and low-cost approch for
of viral and other etiologies. For these types of

cancer informatics applications, the ITCR Program has recently launched the Working Group on
Sustainability and Industrial Partnership to help guide its investigators in successful transitioning of
informatics technologies to applications in clinical practice and within industrial partnerships. A startup

lenti ics has been created advanced liver
disease and cancer.

ITCR Catalyzes the Dissemination and Hardening of AMARETTO
e ITCR Progra already identified and sustained GenePattern's team led by Jill Mesirov and Michael
Reich to support by
Vincent Carey, Martin Morgan, and Levi Waldron as a vehicle for dealing with testing, performance
evaluation, and continuous integration of the underlying code. These ITCR-

tted collaborations have

catalyzed the dissemination of "AMARETTO as iendly tools via and Bi
and GenePattern and Jupyter Notebooks for several case studies of cancer, including virus-induced
carcinoma, glioma and gli d pan-cancer studies (EBioMedicine 2016).

Future AMARETTO Impact Through ITCR
To broaden its impact, our team continues to establish connections to other informatics tools supported
by ITCR, including interrogating novel genetic and epigenetic heterogeneity discovered from cancer
transcriptomes assembled from individuals or single cefls by Trinity CTAT (led by Aviv Regev and Brizn
Haas) in *AMARETTO networks, viathe i database NDEx (led
by Trey Ideker and Dexter Pratt) and dynamic interactive heatmaps for interpretation of networks with
NG-CHM (led by Bradiey Broom). In parallel, the *AMARETTO team will continue to follow the ITCR's
guidelines for *AMARETTO t¢ in clnical practice and within industial

h ions of i y on i igh clinical trial studies.

“The *AMARETTO Software Architecture for Multimodal and Multiscale Data Fusion in Cancer
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(1) AMARETTO (2) Community- AMARETTO

The "AMARETTO soft ‘The "AMARETTO framework for
network biology and medicine. towards a data-driven platform for diagnostic, prognostic and
therapeutic decision-making in cancer. The *AMARETTO platform offers modular and complementary

solutions to multimodal and multi ts of network fusion of multi . clinical,
imaging, and driver and drug data ies of patients, etiologi model systems
of cancer. Specificall: 1) The AMARETTO algorithim learns networks of regulatory circuits - circuts of
drivers and - from functional i data and assocla

to clinical. molecular and imaging-derived phenotypes within each biological system (e.g. model
systems or patients): (2) Tne Community-AMARETTO algorthm learns subnetworks of regulatory
shared or disti from muttip model
systems and patients,oohorts and ndividual, diseases and etiologies n viro and i vio systems): (3)
The T0 algorithm eti perturbations in model systems.
onto patient-derived networks for driver and drug discovery, respectively, and prioritizes lead drivers,
targets and drugs for and (4)The T0 algorithm
maps i ography imagi o i for
aing diagnostics. Credits to AMARETTO teom
membirs: Mohsen Nabion, Arur Manukyan, Caiine Everoert, Shaimaa Bokr and Jayendra Shinde.

Nathalie Pochet, Ph.D.
Assistant Professor, Department of Neurology, Harvard Medical
School; Associate Member, Cell Circuits Program, Broad Institute of
MIT and Harvard; Associate Scientist, Ann Romney Center for
Neurologic Diseases, Brigham and Women's Hospital

https://datascience.cancer.gov/news-events/blog/informatics-technology-cancer-research-program-drives-and-fosters-community-cancer
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