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We envisage several directions in further development of NaviCom. We plan to include network-based
data processing methods such as geographical smoothing (over the neighbors in the network) to
account for the extra information provided by the network. Similarly, NaviCom could provide pre-
grouping of the data per various features available in cBioPortal, such as the grade of the disease, the
age the patient, the survival status and generate directly a gallery of molecular portraits for various
subtypes. So far, NaviCom is optimized for one omics data resource to be linked to one type of
signaling maps collection (cBioPortal to ACSN/NaviCell maps collections). However NaviCom
design can be used to bridge any type of data and networks resources. In the near future we will extend
the NaviCom platform to provide access to a wide range of omics databases (starting with ICGC,
HGMB, CCLE etc.). In addition, in order to allow a broader description of the molecular mechanisms
implicated in the studied samples, signaling networks available in databases such as KEGG
PATHWAYS (34), Reactome (35) SIGNOR (12) and others, will also be integrated and used for
multi-level omics data analysis via NaviCom.

The platform will facilitate investigation of various biological conditions, tissue/cell types and
diseases. For instance, NaviCom allows fast visualization of patients’ data in the context of maps and
comparison with existing portraits from the associated gallery of molecular portraits of cancers
different cancer types and sub-types available at the NaviCom website, helping for patient
stratification.
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Figure 1. General architecture of NaviCom.

The NaviCom interface provides the user with an updated list of studies from cBioPortal and links to
ACSN and NaviCell maps collections. When visualization is requested, NaviCom starts a new
NaviCell session and calls a cgi on the server. The cgi downloads cBioPortal data to the NaviCell
session and displays them to generate the molecular portrait selected by the user.
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Figure 2. Visualization setting panel of NaviCom
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Figure 3. Multi-omics data visualization in Cell Cycle signaling map.

Five types of omics data, Copy Number, Expression, Methylation, Mutations, Proteomics, for Breast
Invasive Carcinoma dataset from cBioPortal has been displayed on the map using the pre-defined
display mode as detailed in Table 1. The values represent average for 825 samples available in the
dataset (A) Top level view of data distribution, (B) and (C) Zoom in on individual entities on the map.
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Figure 4. Molecular portraits of cancer types

Expression and mutation data from CbioPortal has been displayed on the DNA repair map using the
pre-defined display mode as detailed in Table 1. The values represent average for all samples available
in each dataset (A) Acute Myeloid Leukemia, (B) Adenocortical Carcinoma (C) Ovarian Serous
Cystadenocarcinoma, (D) Glioblastoma. The molecular portrait demonstrate clear difference between
the four types of cancer. Notable that Adenocortical Carcinoma data set is characterized by massive
activation of cell cycle modules and high number of mutations, whereas the over three types of cancer
are most probably less proliferative, as the cell cycle does not show up and over-activated. Remarkable
that Acute Myeloid Leukemia dataset shows the least mutation frequencies.
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Supplementary materials

Supplementary table 1

Using NaviCom from the command line

The activity of NaviCom requires the R package cBioFetchR and the Python module navicom. With
those packages, it is possible use NaviCom with the command line, granting more flexibility in various
ways, such as a more precise configuration of the display in NaviCell or the list of genes downloaded
from cBioPortal.

Download and save data from cBioportal using cBioFetchR # Load the cBioFetchR package and connect to cBioPortal
library ( cBioFetchR)

conn = cBioConnect("http://www.cbioportal.org/")

# Select the study id

listStudies(conn, " ovarian")

# Get the data from cBioportal and prepare the data for
NaviCell export

datas = cBioNCviz("ov_tcga_pub",
genes_list="http://acsn.curie.fr/files/acsn_v1.1.gmt", name="",
method = "profiles")

# Export in a format readable by the Python module
saveData(datas)

Import data in python from navicom import *

# Prepare the connex ion

nc = NaviCom(map_url="https://navicell.curie.fr/
navicell/maps/cellcycle/master/index.php',
browser_command="google-chrome %s",
display_config = DisplayConfig(5, na_color="ffffff"))
# Load data for the visualisation
nc.loadData(fname="Ovarian tcga pub")

Select and display data on the NaviCell map nc.listData() # Get the dataavailable
nc.listAnnotations() # Get the groupsavailable

# Display the data on the map

nc.completeDi splay()

# Display for a specific group
nc.completeDisplay(sample="GRADE: DiseaseFr ee")
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Supplementary Figure 1
Molecular portrait of Glioblastoma visualized on Alzheimer’s signaling map

Dataset: Glioblastoma TCGA Cell 2013

Data types available: Copy Number, Expression, Mutations, Proteomics
Samples: 580

Visualization settings:

expression-map staining/ copy number-heat map/ mutations-blue triangle
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Supplementary figure 2
Molecular portrait of Sarcoma visualized on Ewing’s sarcoma map

Dataset: Sarcoma TCGA Provisional

Data types available: Copy Number, Expression, Methylation, Proteomics

Samples: 264

Visualization settings:

expression-map staining/ copy number-heat map/ methylation-pink diamond/ proteomics-yellow circle
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Supplementary figure 3
Molecular portrait of several cancer types visualized on ACSN map

Dataset: Acute Myeloid Leukemia TCGA NEJM 2013

Data types available: Copy Number, Expression, Mutations, Methylation, Mutations
Samples: 200

Visualization settings:

expression-map staining/ mutations-blue triangle
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Dataset: Adenocortical Carcinoma TCGA Provisional

Data types available: Copy Number, Expression, Methylation, Mutations, Proteomics
Samples: 92

Visualization settings: expression-map staining/ mutations-blue triangle
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Dataset: Ovarian Serous Cystadenocarcinoma TCGA Nature 2011

Data types available: Copy Number, Expression, Methylation, Mutations
Samples: 557

Visualization settings:

expression-map staining/ mutations-blue triangle

=g o ly

QF,,_
@l' e \ 1) @ & 4 4 1 ma
A = Y TOOW
mM B :we@ 3 2,

G &
qmﬁr—%’ \ nporomon
g " ﬁegulatgrﬁ‘ )\ PN @ AN

.VV
\‘...

r!:rs chackpoint

'}‘?%p%@@“ k ‘,#fg& 5 NHEJ)%
& Tw BHSHY
f.
ng e
. . . “ v L
',,‘,‘:;'::::?‘ ’u* a
g, A.A‘ s . g
SOP TEEIS#
adas f Seeas=fiag
i AAa
| .i:. \Auﬂ:‘x:ﬂx M:;ﬂ‘t‘: ‘:::::::‘“‘ :ﬂ‘.m 5 £, ﬂ&o:

AEopéosQ&[enes S

Dataset: Glioblastoma TCGA Cell 2013

Data types available: Copy Number, Expression, Mutations, Proteomics
Samples: 580

Visualization settings: expression-map staining/ mutations-blue triangle
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