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Introduction

Overview of the project
Background

profiles which could help to define the most appropriate models to study immunotherapy efficacy and

Development of omics technologies has generated a growing amount of publicly available molecular
i toxicity in tumours and validate biomarkers to monitor these effects.

Aims Methods Impact

The project aims to: We developed: This project will support:
« Collect a large amount « a Systematic Search » the development and

=) 2 of publicly available & Strateqy for dataset validation of
omics datasets from % collection, processing, biomarkers,
immuno-oncology =

curation and biobanking % é « the identification of

related experiments, and

and

« Make the access to and

the analysis of such

a graphical interface for
the visualization and the
analysis using Shiny

new targets,
fostering translational
research in immuno-
oncology.
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Introduction

An International Project Europe

South

* The project involved a total of 37 researchers America

from 15 different countries establishing an
international taskforce.
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Workflow
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Workflow — Definition of Search Boundaries

Pilot Phase
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Dataset collection

Workflow — Systematic Search Strateqgy

Pilot Phase Query Structure

Definition of [Tecnology] AND [Organism] AND [Tumour type] AND [Treatment]

Search E  gdsresult 1oxt X T+

Boundaries GEO DataSets | GEC Datasets v | "expression profiling by high thraughput sequencing"[DataSet Type] AND "human'[Organism] AN | File Modifica  Visualizza
Create alert  Advanced

Entry type Summary ~ 20 perpage~ Sort by Default order v 1. Isofornm-level Iranscriptome Analysis of Pepipheral Blood Mononuclear Cells from Breast Cancer Patient:
DataSets (0) c . i e i ; tis
Series (34) 'w Top Organisms [Iree (Submitter supplied) Breast cancer (BC) gcomprises multiple subtypes with distinct meleculan features, whi
Development of Sampies (0) Search results Homo sapiens (34] more impunogenic and associated with better immunotherapy respensivensss than the luminal subtypes. Non-
. Fettoms (0 Items: 1to 20 of 34 Page of2 Next- Last-- | Musmusculus(4) Organism: Homo sapiens
the Systematlc Organism Type: Expression profiling by high throughput sequencing
Customize .. q
O Isoform-level Transcriptome Analysis of Peripheral Blood Mononuclear Cells from Breast Cancer  Find related data B Platform: GPL28@38 25 Samples
Search Strategy study type 1. Patients Identifies a Disease-associaled RASGEF1A isoform Database [Selet %] FTP download: GEO (TSV) ftp://ftp.ncbi.nlm.nih.gov/geo/series/GSE27@nnn/GSE278376/
Expression profiling by array (Submitter supplied) Breast cancer (BC) comprises multiple subtypes with distinct molecular features, which Series Accession: GSE278376 ID: 280278376
Methylation profiling by array differ in their interplay with host immunity, prognosis, and treatment. The triple-negative and HER2(+) subtypes
. Customize are generally more immunogenic and associated with better immunotherapy responsiveness than the luminal 2 T 11s 3 .. logical F . . 1 iched boli
Query Generation Author subtypes. Non-invasive blood analyses can provide valuable insights into systemic immunity during cancer. (é b“'!‘:: cells i'flPZ;f‘Al’“MU:Dl;’glC: ?’ﬂaPSE 0";‘:‘2103 Vl: ;ET_:I‘E l_\E;VDUSt:yStEm-EN‘IF e EEtatl_) ite .
Customize . more. - - ubmitter supplie s a hallmark of cancer, altered metabolisms induce the suppression of anti-tumor i
‘Organism. Homo sapiens _ Search details inhibits antigen priming and arrests expansion of effector cells. Therefore, we analyzed metabolism-relaf
Attribute name Tyoe Expression profiling by high throughput sequencing “expression profiling oy high o L H -
fissue (21) Platiorm: GPL2803¢ 25 Samples throughput sequencing” [Dataset Type] rganism: omo sapiens . ]
strain (1) Download data: TSV AND "human”[Organism] AND "breast Type: Expression profiling by high throughput sequencing
Query Results Customize ... Series  Accession: GSE270376  ID: 200270376 Ezgif;iiﬁifleldi] AND 1mmumtheraw4 Platform: GPL24676 3 Samples

Download

Automatic

. txt to .xIsx file by R coding
Conversion into Convert|0n

Excell files Gene Expression Omnibus
GEO (GSE225066. Transcrij RNASeq pro 2.1 hittps://ww\ Expression [ Homo sapie % [ - - - ~
GEQ GSE262761 PINL isol Bladder can 2.1 https://wwy Expression [ Homo sapie 12 O v A v -
GEO (GSE268243 Role of F ism 2.1 ps:// ion [ Homo sapie 12 [ - - - ~
GEQ GSE276612 Inhibitio Currently, of 2.1 https://wwy Expression  Homo sapie 2 O - v - -
GEO (GSE247185 Impact ¢ Purpose: Ne 2.1 hittps://ww\ Expression [ Homo sapie 13 [0 - - - ~
GEO (GSE268520 Combine ine it 2.1 psi//; ion { Homo sapie s O - - - -
GEO GSE176493 Comprel This Supers 2.1 hittps://wwn Expression [ Homo sapie 252 O v v v -
GEO GSE176485 Xenogra bl2.1 psi//; ion { Homo sapie 21 O - - - -
GEO ‘GSE248167 Tumor ir Molecular si 2.1 https://wwy Expression [ Homo sapie 51 U hd v hd b
GEO GSE217413 Cisplatin Bladder can 2.1 hittps://ww\ Expression  Homo sapie 4 O - - - -
GEQ GSE224248 Develop Although re 2.1 https://wwy Expression [ Homo sapie 49 O v v v -
GEO (GSE245122 Modulat ions i 2.1 ps:// ion [ Homo sapie 16 [ - - - ~
GEQ GSE245748 Prognos Chemoradia 2.1 https://wwy Expression [ Homo sapie 73 O v v v -
GEO (GSE235066 Immuno The Phase 3 2.1 hittps://ww, Expression { Homo saple 2 0 - - - ~
GEO (GSE244957 RNA-seq Analyses of 2.1 hittps://ww\ Expression [ Homo sapie g7 [ - - - -
GEO (GSE224099 A Populz We previou: 2.1 hittps://ww, Expression { Homo saple 12 0 - - - ~
GEO GSE222934 APhase This Supers 2.1 hittps://ww\ Expression [ Homo sapie 7% [ - A - -
GEO ‘GSE222932 APhase designe: 2.1 ps:// ion [ Homo sapie 51 U v v v -
GEO GSE217785 Upregul: 21 psi//; ion { Homo sa s [ - A - -
e~ ~ -~ e e —, - - - -
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Dataset collection

Workflow — Guide for Dataset Selection and Curation

Pilot Phase

Definition of
Search
Boundaries

Development of
the Systematic
Search Strategy

Query Generation

Query Results
Download

Conversion into
Excell files

Guide for Dataset
Selection and
Curation
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Guide for selection and curation process

This document provides guidelines for selecting and curating transcriptomic datasets from
zusing on immuno-oncoloay

the GEO and ArrayExpress repositories, specifically
experiments. The goal is to ensure consistency and relq
facilitating reproducible research.

Selection Criteria

Query results curation

Before curing a query result, a new sheet of the starting Excel should be created, and the template
on the first page should be copied and pasted into the new sheet.

Please follow the next points in the order they are shown:

Guidelines

Provide direction and clarity

The criteria outlined below define which datasets should -
as the best practices for curating query results.

Inclusion criteria :

We are looking for datasets that include the transcriptom| -
preclinical experiments involving various tumour types:

Open the file “Query_result_# #.x1sx” where the first number is the query ID connected to
the file “Queries.xlsx” and the second is the page of query results (each one has a
maximum of 50 datasets);

Create a new page INSIDE the Excel and rename that with your name;

Copy the template you find on the page “Datasets” and paste it to the page with your name;
Start to curate!

Checkboxes and drop-down menus are provided to curate the query results, reducing the

- Platform: Any RNA-seq and scRNA-seq clinical/prg compilation time and standardising the information format.
- Tumour type: Only datasets that include the followl Please notice that:

o TCGA cancer types
- Tissue type: In clinical datasets, primary tumour,
population samples are eligible. -
- Preclinical Model: In preclinical datasets, cell line
and PDX are eligible.

Additional info requested by the form should be filled only for selected datasets (tick the
check box if the dataset is selected and continue the curation process);

Multiple choice option is active; if needed, select more than ene term;

At least 2 researchers per query should be involved in the query results curation process;
Find how the columns are expected to be filled out in the following table:

- Treatment: Only datasets that include any immund | Column names Information

should be selected. The combination of immunothe
treatments (including radiotherapy) are eligible.
- Sample size: The minimum number of samples req

Tumour type The drop-down menu contains the tumour types, referring to the organ where the

tumour occurs. For preclinical experiments, the original tissue of the model should be
considered. All the subtypes are reconducted to the general classification.
Use “other” only if the organ where the tumour occurs is not available.

type:

P . i Setting The drop-down menu contains the major categories: “clinical” and “preclinical”. The first
o >5 for bulk RNA'Seq predmlcal €xperime nts, is used if the datasets contain bulk or single-cell samples collected from patients and
> - . . directly analysed (primary tumours, is, sorted ion). The inical”
© 10 for bulk RNA-SEq clinical experiments; sefting is used for datasets containing PDX, cell lines, organcids, mouse models and
o No minimum number of samples for scRNA| single-cell samples collected from pre-clinical studies (organoids or PDX, for example).
;. The "Other” option should be used only for exceplions and studies that could not be
- Other: The effective cancer type does not need to Classified as ;"wmn, or clinical 4 a
o For example, if a query for "breast cancer” returns m¢
N N " PR Biological Model The drop-down menu contains some of the most common biological model categories.
included if they meet the inclusion criteria. el The “Sorted jons” are used for single-cel S o immune on:
. . . extracted from the tumour or the biclogical system.
Exclusion criteria The "Other” option should be used only if the biological model is not cited from the
menu.
- Platform: Microarray-based experiments won't be
- Preclinical Model: In preclinical datasets, knock-¢ | Treatment Only immunotherapy and therr will be - The term

won't be included.

immunotherapy considers: immune checkpoint inhibitors, monoclonal antibodies
(MABs), vaccines, cytokines, CAR (chimeric antigen receptor) therapies (CAR-T,
CAR-NK, CAR-CIK), TIL {tumour-infiltrating lymphocytes) therapy, tumor-infecting
viruses (or oncolylic viruses), and adoptive cell transfer

Treatment Details

Please specify the type of treatment and/or the prescribed drugs and the clinical setting
(neoadjuvant or adjuvant) if suitable.

Note

This is a space for you and your thoughts, use it freely!

13/05/2025
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on how to achieve the goal,
 Promote best practices,
ensure consistency, and
enhance quality;
* Help new collaborators to
keep up.
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Dataset collection

Workflow — Refining of System Search Strateqgy

Main Phase

We looked for :
1. RNA-sequencing datasets

Search Boundaries

Tumour type Data type

L )
i GEO Homo sapiens TCGA types RNA-sequencin immunothera P H
Refining of p L Auencne erepy proviaing numan sampies
[ArrayExpress Mus musculus \ scRNA checkpoint inhibitors
SyStem Search Rattus norvegicus \ ICI 2 M th 20 t d
Strategy X s . ore than cancer types an
TCGA tumour types CTLA-A
o 20 treatment terms were used to
ACC Adrenocorfical carcinoma Adrenal gland PD-1
DLBC Lymphoid Neoplasm Diffuse PD-L1 .
Large B-cell Lymphoma Besis - t t h
BLCA Eladder Urothelial Carcinoma _Biadder Atezolizumab Cre a e e q u e rl eS .
LCML Chronic Myelogenous
Leukemia Bone marrow cells Pembrolizumab
PCPG Pheochromocytoma and .
Paraganglioma Brain Mivolumab
LGG Brain Lower Grade Glioma Brain .
GBM Glioblastoma multiforme Brain Ipilimumab
BRCA Breast invasive carcinoma Breast
COAD Colon adenocarcinoma Colan Durvalumab
ESCA Esophageal carcinoma Esophagus TIM-3
UvM Uveal Melanoma Ey=
Head and Neck squamous cell LAG-3
e e uery Generate
KICH Kidney Chromophobe Kidney VISTA
Kidney renal clear cell
KIRC carcinoma Kidney Ox40 Query ID Repc  Query
KIRP cma?gi%:ne;al papillary cell Kidney ACT {adopﬁve cell therap!‘r} 1/GEO expression profiling by high throughput sequencing[DataSet Type] AND "human"[Qrganism] AND ("adrenal gland neopl:
CHOL Cholangiocarcinoma Liver cD40 2/ GEO expression profiling by high throughput sequencing[DataSet Type] AND "human"[Organism] AND ("carcinoma, transitio
LIHC Liver hepatocellular carcinoma Liver | 3| GEO expression profiling by high throughput sequencing[DataSet Type] AND "human"[Qrganism] AND "brain neoplasms"[Me
g n= - - — " - i " : " "
LUAD ﬂ:g sgﬁg;ﬁ:'ggﬁ"a L IL-2 4/ GEO expression profiling by high throughput sequencing[DataSet Type] AND "human"[Organism] AND "breast neoplasms" [V
Lusc carcinoma Lung GITR 5 GEO expression profiling by high throughput sequencing[DataSet Type] AND "human"[Organism] AND "colorectal neoplasms
.'_OE) Nlesomhlqelgmz T MEW‘_"E““"“ 6 GEO expression profiling by high throughput sequencing[DataSet Type] AND "human"[Organism] AND "head and neck neopl:
FFFF FFPE F'irot gna.se I :‘::Lmd cele 7| GEO expression profiling by high throughput sequencing[DataSet Type] AND "human®[Organism] AND "liver neoplasms[Me!
MISC Miscellaneous Other 8 GEO expression profiling by high throughput sequencing[DataSet Type] AND "human®[Qrganism] AND "lung neoplasms™”[Me!
CNTL Conirols MNone 9/ GEO expression profiling by high throughput sequencing[DataSet Type] AND "human"[Organism] AND "skin neoplasms"[Mes
v gsal:ggrf:gru;numa Ovary 10 GEO expression profiling by high throughput sequencing[DataSet Type] AND "human"[Organism] AND "sarcoma"[MeSH Tern
FAAD Pancreatic adenocarcinoma  Fancreas 11 GEO expression profiling by high throughput sequencing[DataSet Type] AND "human®[Crganism] AND "ovarian neoplasms”[[
PRAD Prostate adenocarcinoma Frostate 12 GEO expression profiling by high throughput sequencing[DataSet Type] AND "human"[Organism] AND "pancreatic neoplasm:
RESA:E g:’c;gm:denocammom x“"" 13 GEO expression prefiling by high throughput sequencing[DataSet Type] AND "human®[Organism] AND "prostatic neoplasms”
er
SKCM Skin Culaneous Melanoma Sicin 14 GEO expression profiling by high throughput sequencing[DataSet Type] AND "human"[Organism] AND "kidney neoplasms"[M
STAD Stomach adenocarcinoma Stomach 15 GEO expression profiling by high throughput sequencing[DataSet Type] AND "human"[Organism] AND "stomach neoplasms™
p 2 g by hig ugnp q J4 yp 2 {2
}ﬁ\({:ﬁT" I;s‘tlcular Germ Cell TUMOrS  Testicle 16 GEO expression profiling by high throughput sequencing[DataSet Type] AND "human®[Crganism] AND "uterine neoplasms"[
THCA Th;:.l?dm;rdnuma m”: 17 GEO expression profiling by high throughput sequencing[DataSet Type] AND "human®[Organism] AND "leukemia, myeloid"[n
Cenvical sguamous cell 18 GEO expression profiling by high throughput sequencing[DataSet Type] AND "human®[Organism] AND "lymphoma, b-cell"[M
CESC carcinoma and endocervical
adenocarcinoma Uterus
ucs Uterine Carcinosarcoma Uterus
Uterine Corpus Endometrial
UCEC Carcinoma Uterus
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Dataset collection

Workflow - Pancancer Dataset Gathering

Refining of
System Search
Strategy

Pancancer
Dataset
Gathering

IMMUNO-model

Modelling immunotherapy response
and toxicity in cancer

Query_ID Repc  Query Number of results Date Organism  Tumour type Tissue type
1/ GEO expression profiling 36 28/3/2025 human Adrenal Cancer Est.., Solid Tumour ¥
2|GEO expression profiling 34 28/3/2025 human Bladder Cancer Solid Tumour ¥
3| GEO expression profiling 40 28/3/2025 human Brain Cancer Solid Tumour *
4|GEO expression profiling 115 28/3/2025 human Breast Cancer Solid Tumour ¥
5|GEO expression profiling 93 28/3/2025 human Colorectal Cancer Solid Tumour ¥
6|GEO  |expression profiling 35 28/3/2025 human Head and Neck Canc.., Solid Tumour ¥
7| GEO expression profiling 92 28/3/2025 human Liver Cancer Solid Tumour *
8|GEO expression profiling 152 28/3/2025 human Lung Cancer Solid Tumour ¥
9|GEO expression profiling 214 28/3/2025 human Melanoma Solid Tumour ¥
10| GEO | expression profiling 49 28/3/2025 human Other Solid Tumour ¥
11| GEQ expression profiling &0 28/3/2025 human Owarian Cancer Solid Tumour *
12 |GEO expression profiling 38 28/3/2025 human Pancreatic Cancer Solid Tumour ¥
13| GEQO | expression profiling 44 28/3/2025 human Prostatic Cancer Solid Tumour ¥
14|GEO expression profiling 54 28/3/2025 human Renal Cancer Solid Tumour ¥
15 |GEO expression profiling 32 28/3/2025 human Stomach Cancer Solid Tumour ¥
16| GEO expression profiling 22 28/3/2025 human Uterine Cancer Solid Tumour *
17 |GEO expression profiling 55 28/3/2025 human Myeloid Leukemia Liquid Tum... ¥
18 |GEO expression profiling 51 28/3/2025 human B cell Lymphoma Liquid Tum... ¥

A total of 18 different queries were generated

A total of 1216 datasets were found.
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Dataset collection

Workflow — Taskforce Dataset Curation
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Modelling immunotherapy response
and toxicity in cancer

Refining of
System Search
Strategy

Pancancer
Dataset
Gathering

Taskforce
Dataset
Curation

Homa sapie 20 O = h = = glucocortice
Mus muscul 117 Breast Cancer  *  Clinical ~  Primarytumor .. ¥ Ml | paclitaxel, n scRMNA
Homa sapie 12 = h = Non-treatec
lg! L Q |
Homo sapie 1254 [] - - - ! Noimmuna
Homa sapie 81 O = h ¥ Immunotherapy No immung
Homo sapie 14 Breast Cancer  *  Clinical ~  Primarytumor ¥ [d, celecoxib,
Homo sapie 144 O = = - Chemo + Immunotherapy RNA-Seq an
EHDSEE D hd ks T other + Immunotherapy SHLEEY G
Homao sapie 3 D v b bl small sampl
Homa sapie 12 = = = re-treatme
P! B
Homa sapie 15 O = h = " no immuno
Homa sapie 6 O = = = = no immuno
Homa sabie 18 1 o= o o= o= no immuno

Curation process

= _neasdyuvancy trestment with bo
o immunother;

GSEZ765724  Denfvontinib 3¢ Various comiing .1

GE0 ‘hitps:/fveuvsencl Expressior Wwngcar. *  Precinic.. ™ POX. T Other+ . © it pius pembrokzuma
aE0 GSE27368 __SMARCAS.muts Genamic stues 8.1 ttes:fvarue el Expressior Hom sapiens ~ - - ~
aE0
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=0 GEQ GEO
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GEO GEO
60 o o %O GSET2174 1 9 [m] - - o -
G0l SEO GSEZT3806. 6 (m] - - - -
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Selection Criteria

Primary tumours, metastases, cell lines,
mouse models and PDX are eligible for
the selection.

Datasets including any immunotherapy
treatments with at least 10 different
samples (5 for single cell experiments).

Curation Guideline

Each query result should be curated by at
least two researchers.
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Dataset collection

Workflow — Results Analysis

Only 7 out of 18 queries were curated by at least 2 researchers.

Refining of
System Search
Strategy
At the moment, a total of 63 datasets and 2966 samples were selected and collected

Pancancer
GD?:]aS,et Number of selected datasets

atherin

= Bladder Cancer _ Breast Cancer (n = 565)
} ,Brain Cancer (n = 355)

Taskforce Esophagus Cancer (n = 89)

Dataset Esophagus Cancer ]

. ) ) Gastric Cancer (n = 97) — Bladder Cancer (n = 287)
Curation & Gastric Cancer -
t Head and Neck Cancer _
~ Utherine C =221
2 metanoma [ Head and Neck Cancer (n = 470) ~ erine Gancer (n=221)
Results Thymus Cancer .. Thymus Cancer (n = 30)
analysis Utherine Cancer _ Other (n=71)
Multiple types - ’ Multiple types (n = 234)
Lung Cancer (n = 283) |
Other Melanoma (n = 264)
0 5 10
Selected Datasets
AL
&@) '""MUNO-model ocoskE
‘ Modelling immunotherapy response '\/ EUROPEAN COOPERATION
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Dataset collection

Workflow — Results Analysis

Refining of The majority of datasets collected so far were derived from clinical samples, underlying
System S h . . . . .
i the scarsity of preclinical models suitable for immunoncology studies.
[ — Frequence of Datasets Legend
Dataset Ch :
Gathering Treatment 3 Imrﬁumnoo:h erapy I Homo sapiens

Homo sapiens +

I Immunotherapy Mus musculus

Settin I i )
Taskforce g Multiple arms I Cell line
Dataset Other +
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I Metastasis

I Clinical I Organoids

Biological _Model

Results Clinical + I .
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Graphical Interface

GENE
EXPRESSION

Select Datasets Select a gene Select a list of genes
Filter by variables(Clinical Benefit, Select visualization layout Select variable
Gender, Treatment, Tumor (BoxPlot, Gene Expression Table) Heatmap visualization
site....) Select variable (Clinical Benefit,

Gender, Treatment...)
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* Filter by variables

» Select Datasets

A Information Q_ DATASETS

Show 10 v |entries

E GENE EXPRESSION

== GENESETS

Graphical Interface

’ N
/7 i
c") IMMUNO-model

(Clinical Benefit, Gender,
treatment, Tumor site....)

and toxicity in cancer

13/05/2025

(‘.\) IMMUNO-model
'd Modelling immunotherapy response

SAMPLE_ID TUMOR ORGANISM TUMOR_SITE
All All All » Al
>
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GSM7781239  GSMT7781239
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GSM7781241  GSMT7Ta1241

GSM7781242  GSM7781242
GSM7781243  GSM7781243

GSM7781244  GSM7781244

GSM7781245  GSM7781245

Showing 1 to 10 of 20 entries

& Download Selected
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Search:

CLINICAL_BENEFIT

All
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LIBRARY
All

RNA-Seq
RNA-Seq
RNA-Seq
RNA-Seq
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Graphical Interface

GENE
EXPRESSION

A2113

A Information Q DATASETS

GENE EXPRESSION

Select a gene

Put the gene name: BoxPlot for gene: CTLA4 ‘pr‘ ‘j‘ ‘I‘ ‘¥| Search: ]
S e I eCt e Sample Expression CLINICAL_BENEFIT
Vi S u a I izati o n Select a visuaiization choce: GSMT7781236 8.066620328345575  clinical benefit_(cb): No
Expression taite ” GSM7781237 6.105528729625046  clinical benefit_(ch): NA
I ayo Ut Selecta variable to compare: H l GSM7781238 3.706744038985325  clinical benefit_(cb): No
CLINICAL_BENEFIT - @,
u;sj' GSMT7781239 6.775161466148188  clinical benefit_(ch): No
Se I eCt Variab I e GSM7781240 8.554258533730303  clinical benefit_(ch): No
GSMT7781241 4.910027626210005  clinical benefit_(cb): No
GSMT7781242 6.882876467128356  clinical benefit_(cb): No
. GSM7781243 8.19219159694129  clinical benefit_(cb): Yes

E GENE EXPRESSION 3= GENESETS

PN
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Gene visualization:

rical beneft_{cb): No
CLINICAL_BENEFIT

GSM7781244 3.990367731595959  clinical benefit_(cb): NA
GSM7781245 1.571799865926928  clinical benefit_(ch}: No
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Graphical Interface
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Conclusion

Conclusion Next steps
* We are carrying out a systematic identification of bulk and » To complete the curation process of all
single cell transcriptomic data from pre-clinical and clinical the queries

samples treated with immunotherapy + To continue the query generation process

« We developed a Systematic Search Strategy to streamline - to include mouse and rat as organisms

the dataset search, curation and annotation workflow + to interrogate ArrayExpress repository.

« 63 informative datasets have been identified so far, « To include as many datasets as possible
providing transcriptomic data from a range of clinical and into the graphic tool

preclinical samples

. , * To expand the functionalities of the tool
* We established knowledge-sharing channels that could

foster the connection between basic, translational, and
clinical investigators;

» Parallel development of a graphical interface will provide
easy access to the collected resources
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