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Mission of BSC Scientific Departments

Computer Earth '

Sciences Sciences
To influence the way machines are built, programmed To develop and implement global and
and used: programming models, performance tools, regional state-of-the-art models for
Big Data, computer architecture, energy efficiency short-term air quality forecast and long-term

climate applications

~ Life

Sciences

To develop scientific and engineering software to
efficiently exploit super-computing capabilities
(biomedical, geophysics, atmospheric, energy, social
and economic simulations)

To understand living organisms by means of
theoretical and computational methods
(molecular modeling, genomics, proteomics)
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Computational Genomics
from a biological point of view

Finding the relationship between the biology of the genome
and disease in humans.
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The Sequencing Explosion

First human genome, required 15 years to sequence and cost nearly 3 billion dollars.
In 2014, 45 human genomes can be sequenced in a single day for approximately $1000 each.
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The Sequencing Explosion

First human genome, required 15 years to sequence and cost nearly 3 billion dollars.
In 2014, 45 human genomes can be sequenced in a single day for approximately $1000 each.
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Computational Genomics
from a computational point of view

* Disk storage

Resources * Computing
e Data transfer

* Security
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European
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What is EGA?

)
el EUROPEAN
NI~ GENOME-PHENOME
ARCHIVE
S R T R R
(10" ANNIVERSARY 4

Centre
for Genomic
Regulation

EMBL-EBI
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Supercomputing s key infrastructure contributor
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What is EGA?

The EGA is a resource for permanent

secure archiving and sharing of all types

of potentially identifiable bio-molecular * Datais provided by
and phenotypic data resulting from research centers and

biomedical research projects. health care institutions

e Access is controlled by

I il )
) ) Data Access Committees.
MalariaGEN WTCCC
DAC DAC

* Data requesters are
researchers from other

a
icants are referre @ Meta Summa
to tﬁglrele\t@nt Dat;Acéjess v | ﬁ | thﬂt resea rCh Or hea Ith Ca re
Commitee (DAC) ndividua enotype
‘ — Institutions.
“Gata
2 1 J

User Personal EGA
user accounts
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How EGA transfers data
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The EGA contains a variety of data
eﬂ EUROPEAN

I GENOME-PHENOME
ARCHIVE
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The EGA contains a variety of data

SE anoren e
@R curoPEAN ¢ ‘
N~ GENOME-PHENOME

ABOUT SUBMIS SIoN BROWSE ACCESS DOWNLOAD METADATA = Helpdesk & Log in

ARC H IVE The European Genome»phenomeArchive (EGA) is a service for permanent archiving and sharing of afl types of
P Personally identifiabje genetic and phenof ic data resultin from biome dical research projects.
\\\\}}\\\\\\\Y Iy typ o proj

STRENTRR \}\\\\\\\\ SAR) N
| 10™ ANNIVERSARY e TR Gpre— P—
What IS ln the EGA? Re-analysis of public genetic data

Studies in the EGA by disease reveals arare X-chromosomal

. 7 mn to view ¢ subgr Vvariant associated with type 2
TI EGA In numbers . Click on a column to oW catagory subgroups S
exis WAS dats

e ~1,500 Studies

* ~3,900 Datasets
e ~800,000 Donors
* ~900 DACs

int,
& Read more -,
500 i

. BROWSE HELP
* ~ 700 Data Providers » e o & it
) Datasets Tools
& EGABlog
* ~11,800 Data Requesters

I want to access data I have data to Submit
® Beacon ¥ Twitter

The EGA in Volume
* ~4.6 Petabytes (+1PB)

The European Genome~phenome Archive (EGA)is part ofthe ELIXIR infrastructure.

EGA is an Elixir Core Data Resource. Learn more ..

® COPYRIGHT 2018. EGA CONSORTIUM

. ABOUT THE EGA - ABOUT THE CRG - AB ouT EMBLEB| - CONTACT US - LEGAL NOTICE
e ~1.1 Mfiles et e \

o EMBL-EB|

* Updated April, 12th 2018

Sorveieoe https://ega-archive.org
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ICGC PanCancer
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International Cancer Genome Consortium

CANADA

* Pancreatic cancer
(Ductal adenocarcinoma)

* Pediatric brain tumors
(Medulloblastoma)

* Prostate cancer
(Adenocarcinoma)

UNITED STATES

¢ Bladder cancer
(Invasive urothelial bladder
cancer)

* Blood cancer
(Acute lymphoblastic
leukemia/Acute myeloid
leukemia)

* Bone cancer (Ostecsarcoma)

¢ Brain cancer
(Glioblastoma multiforme/
Lower grade glioma)

* Breast cancer
(Ductal & lobular)

* Cervical cancer
(Squamous)

* Colorectal cancer
(Adenocarcinoma)

* Endometrial cancer
(Uterine corpus endometrial
carcinoma)

* Gastric cancer
(Adenacarcinoma)

¢ Head and neck cancer
(Squamous cell carcinoma/
Thyroid carcinoma)

* Liver cancer
(Hepatocellular carcinoma)

* Lung cancer
(Adenocarcinoma/

malignancies)
Esophageal cancer
(Adznocarcinoma)
Prostate cancer

(Adenocarcinoma)

CHINA

* Bladder cancer
{Urothelial carcinoma)

* Blood cancer
{Acute myeloid leukaemia
and Chronic myel 15

* Liver cancer

(Hepatocellular carcinoma,
HBV-associated)

* Lung cancer
& cell

leukaemia)
* Brain cancer
(Glioblastoma multiforme)
* Breast cancer
(Triple negative)
* Colorectal cancer
(Adenocarcinoma,

* Esophageal cancer
(Squamous carcinoma)

* Gastric cancer
(Intestinal- and diffuse-type)

* Nasopharyngeal cancer '
(Carcinoma, Asia)

* Ovarian cancer

¢ Pancreatic cancer
(Ductal adenocarcinoma)

* Prostate cancer
* Renal cancer

(Clear cell renal cell carcinoma)

* Thyroid cancer

(Papillary carcinoma)

EU/UNITED GERMANY
KINGDOM * Blood cancer
] (Malignant lymphoma,
: (BEr;ap!;;:;:’er Geminal center B-cell
HER2 negative) derived lymphomas)
— * Lungcancer
Muktiple rare sub
* Pediatric brain tumors
UNITED (Medulloblastoma and
KINGDOM Pediatric pilocytic
il « Prostte cancar
chondrosarcoma/ {Early coue)
rare subtypes)
* Breast cancer ITALY
(Triple negative/lobular/ %
othen) * Rare pancreatic tumors
* Chronic Myeloid Disorders (Enteropancreatic endocrine
(Myelodysplastic syndromes, tumor_s and rare
myeloproliferative neoplasms exocrine tumars)
and other chronic myeloid ’

* Blood cancer
(Chronic lymphacytic

leukemia with mutated

and unmutated IgVH)

Squamous cell
¢ Ovarian cancer
(Serous cystadenocarcinoma)
¢ Pancreatic cancer
(Adenocarcinoma)
¢ Pediatric solid tumor
(Neuroblastoma)
L4 cancer
(Adenocarcinoma)
¢ Renal cancer
(Clear cell carcinoma/
Clear cell sarcoma/Papillary
carcinoma/Rhabdoid tumors)
 Skin cancer
(Cutaneous melanoma)

MEXICO

* Blood cancer
(Diffuse large B-cell
lymphoma)

* Breast cancer
(Ductal carcinoma)

* Cenvical cancer

* Head and neck cancer
< 5

FRANCE

Bone cancer

(Ewing sarcoma)

Breast cancer

(Subtype defined by an
amplification of the HERZ gene)
Eye cancer
(Retinoblastoma)

Liver cancer
(Hepatacellular adenoma/
Hepatocellular carcinoma,
Secondary to alcohol and
adiposity/Hepatocellular
macronodules)

Prostate cancer
(Adenocarcinoma)

Soft tissue cancer
(Leiomyosarcoma)

Uterine cancer
(Carcinosarcoma)

(59 cel

of oral cavity/oropharynx/
sinonasal cavity/
hypopharynx/larynx)

* Pediatric solid tumors

BRAZIL

* Skin cancer
(Melanoma)

EU / FRANCE

SAUDI ARABIA

* Thyroid cancer
(Papillary carcinoma)

—~

JAPAN

* Biliary tract cancer
(Multiple histolegical subtypes)
* Gastric cancer
(Adenocarcinoma and
Multiple histological subtypes)
* Liver cancer
(Hepatocellular carcinoma)
(Virus-associated)

SOUTH KOREA
* Blood cancer

(Acute myeloid leukaemia)
* Breast cancer

* Blood cancer

SINGAPORE

* Biliary tract cancer
(Gall bladder cancer/
Cholangiocarcinoma)

(T-cell and NK-cell lymphoma)

(Asian ph

* Colorectal cancer

* Gastric cancer

* Lung cancer
(Adenocarcinoma/
Squamous cell carcinoma)

Renal cancer

(Renal cell carcinoma)
(Focus on but not limited
to clear cell subtype)

¢ Oral cancer

INDIA

(Gingivobuccal)

* Ovarian cancer
(Serous cystadenocarcinoma)
* Pancreatic cancer
(Ductal adenocarcinoma/
Endocrine neoplasms)

 Skin cancer >
(Melancma)

Grey = Collab

Each country analyzes 500 patients of specific tumors
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ICGC PanCancer Project

International . PCAWG
Cancer Genome . PanCancer Analysis
Consortium OFWHOLE GENOMES

Integrated and homogeneous analysis of more than 2800 tumor-normal
genome pairs of different cancer types in order to identify the genomic
alterations that can lead to tumor formation so that we can explain the origin

and progression of cancer.
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ICGC PanCancer Phases

1- Uploadlng phase Annai-GNOS™
2- Analysis phase

3- Synchronizing phase
4- Downstream analysis
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Selected Centers for the storage, analysis
and distribution of PanCancer data

Data Compute
2800 Tumor-Normal WG Pairs 14 cloud and HPC environments
for more than 20 Tumor types e 3 commercial
* ~1500 RNAseq samples * 7 openstack
* ~1500 Expression arrays e 4HPC
* ~1400 Methylation data ~630 VMs, ~15Kcores, ~60TB of RAM

¢ C(Clinical Records
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Selected Centers for the storage, analysis
and distribution of PanCancer data

Data

2800 Tumor-Normal WG Pairs
for more than 20 Tumor types
e ~1500 RNAseq samples
e ~1500 Expression arrays
* ~1400 Methylation data
* (Clinical Records

Portable tools

containerized workflows for portability
between sites
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Compute

14 cloud and HPC environments

e 3 commercial

e 7 openstack

e 4 HPC

~630 VMs, ~15Kcores, ~60TB of RAM

Commercial cloud policies

key policy changes enabled commercial cloud

usage

* NIH updated dbGaP cloud policy (March
2015)

* |CGC DACO updated ICGC cloud policy
(May 2015)



Selected Centers for the storage, analysis
and distribution of PanCancer data

Data Compute
2800 Tumor-Normal WG Pairs 14 cloud and HPC environments
for more than 20 Tumor types e 3 commercial
* ~1500 RNAseq samples * 7 openstack
* ~1500 Expression arrays e 4HPC
* ~1400 Methylation data ~630 VMs, ~15Kcores, ~60TB of RAM

¢ C(Clinical Records

Data repositories Users / Data sharing

8 sites storing and sharing data via GNOS e 580 researchers

e 130 research projects
e 16 thematic working groups
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Pending challenges...

- Local EGA at each hospital? Centralized repository?

- Sharing of phenotypic and clinical data: ethical and legal issues
- Heterogeneity of methods: no standard, different results

- Scalability: there’s still a lot of manual curation

- Future applications and pipelines for genomics: tightly coupled
with the sequencing future

- Bioinformatics applications: Not so efficient, and moving
towards virtualization
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