>&_BU-ISCHI

Respuesta frente a las

necesidades de |la sociedad:
Medicina de Precision para
hacer frente a la COVID-19

Sara Monzon Fernandez
BU-ISCIII
UIMP 2021



EINNOVACION de Salud

E%ﬁ | GBE >5_BU-ISCII

Medicina de Precision en enfermedades infecciosas
]

Medicina gendmica
Medicina personalizada

[Medicina de precisién}

Virus

Diseno y eficacia de primers (RT-PCR)
Variabilidad viral

Linajes virales — correlacién con
severidad

Ayuda al desarrollo de vacunas

§
F3

Paciente
Susceptibilidad a la enfermedad

Tratamiento personalizado

Vigilancia y Salud Publica

Deteccion de variantes de preocupacion
Vigilancia y Control de la enfermedad
Coordinacion y respuesta rapida
Vacunacion
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Medicina de Precision en enfermedades infecciosas

SE HA DECRETADO UNA ALERTA SANITARIA
Retlran una carne mechada sevillana tras provocar un brote

a4 A

C’\I(S | El Ministerio de Sanidad confirma el primer
eCocC

ECDC roadmap for integration

of molecular and genomic dg El brote de virus del Nilo en Sevilla causa la primera

typing into European-level

-" * victima mortal
o . . o 2 faliti d
ECDC strategic framework for en or Progress Toward Tuberculosis Elimination ™«

the integration of molecular and Has Slowed in Recent Years - March 25, 2021

genomic typing into European T
surveillance and multi-country Although TB cases have fallen steadily since 1993, progress

outbreak investigations toward elimination has recently slowed and the COVID-19
pandemic has further strained TB prevention and control
services.
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Microbiologia
Laboratorios de Referencia

Gendmica

Bioinformatica
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Cada entidad tiene que poner a punto elementos clave
|

Desarrollo de software

Infraestructura
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Gestion de datos genomicos

: Protocolo de organizacion y gestion de
[ 0z | Data sharing for Shorterm ©org - o
| external usage 1 month almacenamiento de datos genomicos en
(SAMBA/CIFS) el ISCIil
Data center .
! Contenidos
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1 5 ear . Y Access according to : Servicios a dispoSicion el USUAMIO .......cererieseeresiieiseiiis s esssssssssssssssssssss s sessnes .10
: Longterm DermiSSiDn gfar‘ltEd : Protocolo de SOlICItU.. i s .10
- == 5 ears || sr e s s e, Mejoras futuras ..o e .11
bCszaStq y . . BiBIIOGIATIA. ... eveeceeercucee ittt .12
' : . GIOSATIO ...ttt .12
Control de VErsioNES . .13

FUTURE: eeoe

HPC users
. . Users access through
- Bioinformatics . . g >&_BU-ISCIHI u lC
o analysis tools: it
- Antibiotics
. ete - Galaxy

- Other tools :
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ILIMS

Wetlab o

Drylab

Run management

—

bcl2fastq

Bioinformatician ‘

GALAXY

Additional
servers

Service

Data e Service request
Storage e Consulting
request
Recorded Run
’ parameters e IT Squort
Sample sheet o Service registration
I. ) Sent Run stats ;_1 I
Completed —_— t;; Data transfer
I Demultiplexing| =~ management
o stats m
S . —==» [ >% BU-ISCIII
I .- . rocessing e ®
data g
i Stats e ¢
l ﬂ
Stats Reports Stats _and_
visualization
e Annual report e Services

® Per researcher
L J

Per sample _
° Per run ll

e Per project

Monthly report

stats
@ Timeline
visualization
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Desarrollo de software
]

nf-core/
Vi ra I reco n https://github.com/nf-core/viralrecon

nexciflow
- f\ 1o
Multiple compute infrastructures * s }:f
\J “L
N

Portable docker
Easy to install

Reproducible 4 .
Stable code ( aWs


https://github.com/nf-core/viralrecon
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Estructura para dar respuesta al Sistema de Vigilancia

WGS and processing

Y

Genomics Unit

Surveillance

>

Reference B System
labs Epidemiological

-—"w s

Bioinfonnatic%

Phylogenomic | | Genotype

. “clustering assignment
—_ (nomenclature
! db)

Phenotype prediction

- Resistome

- Virulome p—
.4‘ - Mobilome -

Visualization and reporting

BU-ISCIII

Adapted and extended from Expert opinion on whole genome sequencing for public

health surveillance. ECDC

A and genomic data
integrated
analysis

Metadata

RENAVE
CNE-ISCIII

-—jZF*sm;(’
Case/lsolate -
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Tiempo de respuesta para la secuenciacion de genomas virales

GENOMICS UNIT

Seqguencing

II-11[1-1]

UTIC - CPD

Infrastructure
Data management
Storage

320 cores
4TB RAM

BIOINFORMATICS UNIT
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Data processing
Consensus genome sequence
Variants / Lineage Report

nf-core/s § #

« docker

viralrecon necflow
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Una nueva disciplina

@ Dotar de recursos
- ~ Personal
especializado

Formacion
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FASTQ data Metadata CNM-CNE
GENOMICS & Q Coordination
BIOINFORMATICS UNITS National Surveillance
Sequencing
Web Platform A B --------------------- ¢
Bioinformatics analysis LABORATORY NETWORK
Network Laboratories support AUTONOMOUS COMMUNITIES
Clinical & : Diagnosis/ Surveillance
pidemiological Datg WGS/met.agenomlcs Clinical & Epidemiological Data
R i e e el °
Support and Standards definition Bioinformatics analysis National-wide web surveillance International sharing

Needs and capacities identification.
Sequencing protocols and
bioinformatics pipelines analysis
Support and training to the labs
network.

L
i System
QC metrics _ _ I
Consensus genome - Detec_tlon and variant GISAID E l lr
Variants and Lineage report surveillance.

Viral Quasispecies - Visualization and

Phylogenetic and database. COVID-19 Data Portal

phylodynamic analysis - outbreak.info T
Stats and visualization results - ‘M/ N A “ EUROPEAN
| GENOME-PHENOME

European Nucleotide Archive ARCHIVE
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PROYECTOS FONDO COVID19 ﬁ B

y Proyectos Adheridos

Datos gendmicos Datos clinico-epidemioldgicos

NODO GENOMICO -
VIROLOGICO

BUISCIII -CNM

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacidn

v
EXPLOTACION

DATOS Registro - ISCIIl - COVID19

COVID-19 en Espana
Situacién y evolucion de la pandemia de InformesCOVIDY9  ENECowid19
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Modelo de datos, ETLs,
Interoperabilidad

NODO CLINICO -
EPIDEMIOLOGICO

CNE

PORTAL ISCIIl COVID-19

ACCESIBILIDAD REGULADA CUMPLIENDO PRINCIPIOS FAIR

Datos disponibles para uso secundario por la comunidad

cientifica publica o privada previo acuerdo de uso y
autorizacion de direcciones.

477 COVID-19 Data Portal
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Graclas por su atencion

. . Gracias a la Unidad de Gendmica del ISCIII
Graclas a todo el equipo de
Gracias a todos los Laboratorios de
BUISCIITI!

Referencia del ISCIII:

Sa I"‘ai Varona - Gripe y Virus respiratorios.
- Tuberculosis
Isabel Cuesta

- Bacterias vacunables.
- Enfermeades transmisibles por alimentos.

- Taxonomia.

- Micologia.

- Parasitologia.
- Virologia.

Special mention to the nf-core
community (https://nf-co.re/)

nf-core ©

O (Find us in https://github.com/BU-ISCIII)
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