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PERSONALISED MEDICINE

DIAGNOSIS TREATMENT
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Improved outcomes
through targeted
treatments and reduced
side effects

Early detection of patients at
risk, Improve preventive
measures
(individual/collective)

Accurate disease diagnosis
enabling individualized
treatment strategy

5P Medicine is:

*Personalized: Specific for each patient in diagnosis, therapy, and monitoring.
*Predictive: Analyzes and calculates the risk that a person will develop a
disease.

*Preventive: Helps make decisions that prevent the appearance of diseases.
*Participatory: Tries to put the patient at the center of the healthcare system,
teaching and providing appropriate tools so the patient can participate in the
responsibility for his or her health care.

*Populational: Must assure access to healthcare for the entire population.
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EFFICACY SAFETY

Disease ~~Drug

Heterogeneity of disease

Genetic factors

Genetic
factors
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genes
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Heritability: Genetic variance/Total variance

Journals

Colorectal cancer: 35%
Breast cancer: 28%

Concordance fOI' broader phenotype 1n MZ w Views 10,035 = Citations 13 | Altmetric 282

and DZ pairs discordant for autism/PDD 5 POF %) (1) More @cite () Permissions
Lung cancer: 5% e 1. 1996)
. 0 e Couteur et al | )
g Research Letter
ASD: 80% September 26, 2017
ADHD: 70% The Heritability of Autism Spectrum

Disorder

Sven Sandin, PhD'; Paul Lichtenstein, PhD?; Ralf Kuja-Halkola, PhD?; et al

Schizophrenia: 80%
Bipolar disorder:80%
Average disease: 50%
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The study included 37 570 twin
pairs, 2 642 064 full sibling pairs,
and 432 281 maternal and 445 531
paternal half-sibling pairs. Of
these, 14 516 children were
diagnosed with ASD. The model
including additive and nonadditive
genetic, shared and nonshared
environmental parameters.

0.83 general, 0.87% using only
twins

Heritability estimates:

Based in family studies: Overstimated (shared
enviroment in some studies)

Based in GWAS: Underestimated (the total genetic
variance is not captured)
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ASD

Schizophrenia

® Rare/functional ® Rare/functional

®m Common variation ® Common variation

nature
geﬂetlcs

Letter | Published: 20 July 2014

Most genetic risk for autism resides with
common variation

Trent Gaugler, Lambertus Klei, Stephan J Sanders, Corneliu A Bodea, Arthur P Goldberg, Ann B Lee,

Ra re/fu n Cti O n a I fo rm S Milind Mahajan, Dina Manaa, Yudi Pawitan, Jennifer Reichert, Stephan Ripke, Sven Sandin, Pamela

Sklar, Oscar Svantesson, Abraham Reichenberg, Christina M Hultman, Bernie Devlin, Kathryn

Roeder B & Joseph D Buxbaum &8

Nature Genetics 46, 881-885 (2014) Download Citation ¥

® Rare/functional —EarIy onset
-More syndromic (co-morbility)

m Common variation
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GENOMIC BIOMARKERS FOR PERSONALIZED MEDICINE

Validation
Regulatory approval

Translation:
Discovery phase: Implementation
GWAS and sequencing projects in clinical

applications
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Penetrance

Rare

0.01

Uncommon

Most variants

identified by
GWA studies
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Common

Looking for the genetic component of the disease
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Evolucion tecnoldgica rapidisima
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IRDiIRC new objectives 2027

Diagnostic of 90% of rare disease within one year
from symtoms in 2027

IRDIRC

INTERNATIONAL Number of tretaments for rare diseases: Expected to
RARE DISEASES RESEARCH . .
CONSORTIUM increase x 20 in 10 years (more than 1000 new treatments expected for

2027) (IRDIRC, Paris, 2017)

Fostering Transatlantic Cooperation on Research into Rare Diseases:

European Union - USA Bilateral Workshop on Rare Diseases and Orphan Orphan Drugs in the USA and Europe
Products; 27-28 October 2010, Reykjavik, Iceland

*
b —&— Orphan Designations in US —#— Orphan Drug Approvals in US

Orphan Drug Designation in EU —=— Orphan Drug Approvals in EU

Number of Designations and Approvals
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Dos décadas de notables avances El acceso en Espania, un desafio
bntera 4 Gracias a una regulacion especifica (Reglamento europeo 141/2000)...
3 ‘ #0 ﬂoo En nuestro pais solo estan disponibles
f Knov. 4 / 2000 zozz 40 de cada 100 medicamentos
: huérfanos aprobados en Europa, muy
Se ha pasado de 8 firmacos disponibles Hoy, uno de cada cuatro nuevos por debajo de paises de referencia como
para estos pacientes en el afio 2000 a 129 . ‘“Emlmd '|'°'M e:'ucamentom m Alemania, ltalia o Francia
. . . encia Europea del Medi
. tiene designacion de huérfano
Premio Nobel Quimica 2020: Emmanuelle

;Z 3 Tardan una media de 523 dias en
financiarse por el sistema piblico

Charpentier y Jennifer A. Doudna

2006 - 2016

Entre 2006 y 2016 el nimero de ensayos clinicos ; #' A
para enfermedades raras crecié en un 88% en Europa

Casi la mitad de los que se financian lo
hacen con restricciones terapéuticas

@ CGJ Nuestro pals no dispone de un
>

procedimiento especifico de
o e o0 SOIE s financiacién publica y fijacién de precio
para estos farmacos
e Cas9 ~ <— ARN mensajero
AD\N

PO i )OC i

Sistema CRISPR/Cas9

La Comision Europea aprueba la
Unica terapia génica para la
atrofia muscular espinal

Zolgensma ha demostrado un beneficio terapéutico y clinicamente
significativo en la AME presintomatica y sintomaética, incluida la
supervivencia libre de eventos prolongada
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The bottleneck is from prioritized variants to the report

e curopean Py Population databases
S~ N elixir . e
S RROAVE | HENOME Disease specific

ARCHIVE re Dat H
Hezource Data mining of
new rare diseases since 2010 d ata ba ses

- 2 clinical data
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Key evidence for considering pathogenicity

CHALLENGE: UNCERTAIN VARIANTS

Robust gene-disease association
Sufficiently rare in population reference databases

Seen in other patients with concordant phenotypes
Loss of function variant in a gene where this is an established mechanism Segregat|on
Segregation with affected relatives, de novo occurrence, functional studies

Mutation databases

3enign Likely Benign Likely Pathogenic Pathogenic _ H i
Limited or Level of evidence variable
- conflicting ol Functional studies
evidence . .
Evidence the variant is Evidence the variant is -Level of evidence variableCell
NOT the cause the cause

Variant of uncertain
significance

Cell- Animal models
-CRISPER models

International Collaborative Projects

1| D

THE HUMAN VARIOME
PROJECT

EXOME DATABASES

IRDIRC

INTERNATIONAL
RARE DISEASES RESEARCH
CONSORTIUM

Science 7 November 2008:
Vol. 322, no. 5903, pp. 861 - 862
DOl 10.1126/science. 11673683

POLICY FORUM

GENETICS:
The Human Variome Project



http://www.facebook.com/album.php?profile&id=10227370177

Cellular and animal models

Mutation carrier ASD patient Zebrafish as a model in neurodevelopment

o 76-82% of human genes
Blood . Skin biopsy : :
) extraction and fibroblast involved diseases are conserved
PBMCs - expansion
purification

Reduced complexity of the

. nervous system
-

— PBMCs Fibroblasts —
Reprogramming Molecular and structural
homology of brain regions
Some typical ASD
Genome Editing(CRISPR-Cas) repetitive behaviors
iPSCs ———
Cell ¥ Method

differentiation

Gene selection;
CRISPR-Cas9 design;
Knock-out procedure
Analyses:

Functional and behavioral anomalities

9lew unoe

'S

Cortical neurons Cortical neurons
(WT) (Knockout and
Knockin)

!

Comparative Neural
Functional Assays pe——




> Cell. 2020 Dec 23;183(7):1913-1929.e26. doi: 10.1016/j.cell.2020.11.017. Epub 2020 Dec 16.
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Generation of Functional Human 3D Cortico-Motor

Assembloids

Jimena Andersen 1, Omer Revah 1, Yuki Miura !, Nicholas Thom 2, Neal D Amin ',
Kevin W Kelley 1, Mandeep Singh ', Xiaoyu Chen ", Mayuri Vijay Thete 2, Elisabeth M Walczak 2,
Hannes Vogel 4 H Christina Fan 3, Sergiu P Pasca 5

Human cortico-spinal-muscie  Generation of hiP$ cell-derived region-specific organoids: hSp$S
pathway

| ’
| |

Cerebral organoids

Elecrophysiclogical
recordings

Single-call RNAssq

niPS calls Conrticofugal projections in cortico-spinal assembloids
T i e l ey Record
Retos i g ) - & =
Necesidad de estudios funcionales Vo e | =
. : RENEE ‘-’:_-‘ > Stme
Mapa de recursos a nivel ot vy -
Human cortical Retrograde Optogenetics

spherowds (MCS)

nacional/internacional
Bases de datos de variantes validadas

rabies tracing and paich camping

Stimulation of cortical neurons controls muscle contraction
in cortico-motor assembloids

Human spingl . .
S . -
spherokds (hSpS) = {1“ Wesk 4. Woeh 8
- - |
v Same .

Human suasts)
muscle spharcids
(hSkM)

= P
— e «
Conco-mator

assembiodd
Lang term &, wiro

funchionairy

Optogenetcs and
calaum maging
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ASD heritability™ 83% o
Common variation (SNPs) (55%) Rare variation (SNVs and CNVs) (25/45 %)

- Protein coding genome The non-coding genome
: Inheri :
4 ‘I y De novo Mom Dad ted (regU|at0ry reglonS)
[SNP ATGGT ATTGT DNA bending protein Enhancer
| TACCA TAACA Py
ATCGGT i
TAGCCA ATTGT %'/Fl\k
i TAACA Activators
%" . RNA polyl:e;“a":e”-r S
L. ) . 50 -WES (whole-exome sequencing) P119/00809
Common MISSING hentab'l'ty ( A)) A.Gonzalez et al. 2021. Scientific Reports) .
Increase GWAS sample size PZM -Targeted sequencing .
Reduce phenotype heterogeneity -WGS (whole-genome sequencing)
Causal genes identification— GBA method (A.Gonzalez et al. 2019) 0 )
TWAS (Transcriptome Wide Association analysis)
(Rodriguez-Fontenla et al. Transl Psych 2021) %
eQTLs colocalization methods %*
Dominguez Alonso et al.(WCongress PG 2022) in review Transl| Psych
S04 %% | 3D Genome
l @ " Fertilization S

SD urg.un/.ninn and ASD dl.lgnl)\ls ol

P —

Identify significantly-associated loci

. molecular subtypes
a - ’ A ASD patients and control Hi-C
8 "I 2 I» || ; - i Safiid i - ir. lr ‘- ‘. Ili 4 Postzygotic

1 = €

-
Mutaticn
°°°°°°°°°° ‘ o Risk vanants .
Identification of... PPN,
(®) Causal genes (¢) Causal networks \SDD |
Disease locus Associated genomic Signaling pathway M b Phenotype characterization o
[—— - G u—— o . osaic embryo
2 —®
S—— l
x =
Fel L /
[ 4] 1 P122/00208
Created in BioRender.com bio
Current Ox o Ge Devaioprent

Data modified and updated from Alonso-Gonzalez et al, 2018, Bourgeron et al, 2016.
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International
The Cancer Genome Atlas @ ;‘;ﬂ fﬂﬁffffng:?zﬂ“ Cancer l.'liennme
Consortium
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ALK MET
» Crizotinib * Crizotinib ?
il ~ Alectinib * Cabozantinib 2
——-—-‘E?':is.e'.': nain ~ Ceritinib 4
' ET t.m.'b 4 ~ Lorlatinib ? MET 3%
y °t_"!' ~ Brigatinib 2
Afatinib *
Osimertinib ¢ EGER
Necitumumab ¢
N Other 4%
Rociletinib 3

> 1 Mutation 3%

~ Lorlatinib ?
BRAF2% | ~ DS-6051b!
/ RET.2% BRAF

/

HER2
~ Trastuzumab emtansine 2
~ Afatinib ?
~ Dacomitinib 2

ROS1
» Crizotinib ¢
HER2 2% ~ Cabozantinib 2
Ceritinib 2

ROS1 2%

NTRK1 1% » Vemurafenib 2
» Dabrafenib 2

PIK3CA 1%

Unknown MERL=EN: 115, Cabc%ntinib 2
Oncogenic Driver %> Alectinib 2
Detected » Apatinib 2
31% » Vandetanib 2
» Ponatinib 2
» Lenvatinib ?
NTRK1
Key MEK1 PIK3CA = Enoactioh
Z 22 S ~ Trametinib 2 - 1¥30234142 > LOX0-101°
» Selumetinib * ~ PQR3091! ~ Cabozantinib ?
2 - Phase Il 4 - Approved > Cobimetinib ! ~ DS-6051b!

Scientific Advances in Lung Cancer 2015

Tsao et al. 2016, 11( 5): 613-638

Kris M, et al. JAMA 2014

Survival of Patients with Drivers: Targeted
Therapy vs No Targeted Therapy

<) =

=33 T1am
©) 361 2ss 23
) 312 200 109

oo a0
e

wNa

('O

s a=

Driver with targeted therapy

SURVIVAL
o @ o O3 08 0
|

- >
| {23 | Driver with NO targeted therapy

o 1 =2 = - =
VEA RS

Group N Median Survival (95% CI)

Driver, no targeted therapy (A) 313 2.4 years (1.8 to 2.9)
No driver (B) 361 2.1 years (1.8 to 2.5)
Driver, targeted therapy (C) 264 3.5 years (3.2 to 4.6)

Retos: Muchos tratamientos sin
evidencia suficiente.
Estratificacion de biomarcadores
desde el principio en ensayos
clinicos

Gestion y organizacion de la
informacion clinica y genédmica
Real world data
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| etanercept adalimumab tofacitini o _—{ lenalidomide
infliximab  certolizumab pegol thalidomide
baricitinib :
golimumab lenalidomide ‘
thalidomide ~ pomalidomide | daclizumab
baricitinib
el —— abatacept
eculizumab \
(es:\l —— abatacept
situximab - ‘
‘A ——  belatacept
A
tociizumab ‘ N
sariumab ~‘ \\'CDZ - alefacept
.‘§
A2
tocilizumab JAK3 -Tzr
sarilumab 7 : tofacitinib
tofacitinib daclizumab baricitinib

IMPDH1 g

IMPDH2 g

mycophenolic acid
azathioprine

mycophenolic acid

Approved or potentially repurposable immunosuppressants for RA treatment. Existing immunosuppressants
(shown in yellow boxes) are connected with drug targets (shown in dark blue boxes) that were extracted from
potential RA effector gene products and their interaction partners. A network of the drug targets was retrieved

from HumanNet v2-XN and visualised by Cytoscape. RA, rheumatoid arthritis

Ha E, Bae S-C, Kim K. Ann Rheum Dis 2021;80:558-565.
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Fenotipo 1 Fenotipo 2
Esquizofrenia No esquizofenia
Adicion No adicion ...
o o8 o o®
I.I i ) I.I i )
Alelo T Alelo G SNP rsi:

SNP: SINGLE NUCLEOTIDE POLYMORPHISM Alelo T =]
ATCGGCGTACCTGATTCCGAATCCGTATCG Alelo 6 =.
ATCGGCGTACCTGAATCCGAATCCGTATCG

El SNP rs1 esta
asociado con el
fenotipo

Alelo T ORx4




Necesidad de N muy alto para poder tener estadistico para
detectar riesgos relativos pequenos

A V.3
Necesidad de consorcios PGC w v

Psychiatric Genomics Consortium
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La definicion del fenotipo es muy importante. Se puede
incrementar el poder con fenotipos extremos

10000 \
@ a040
o
£ {080 ‘
£ \ — 0.05
o
% 4120 — 01
“ 2160 — 0.4
200 }

B e s e B ] e | e s e B A T
Odds ratio
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Hit p<5x10-8 after QC and Bonferroni

Meta-analysis

. <

-Logy, PValue

8 9 10 11 12 13 14151617
Chromosome

Manhattan plot

Most of biomarkers for ADRs
Most of biomarkers for complex — low
heritability disease

GWAS

Published Genome-Wide Associations through 12/2013
Published GWA at p<5X10° for 17 trait categories

NHGRI GWA Catalog
natonar e WWW.gENOMe. gov/GWAStudies
’“{ Goname Researsn  \www.ebi.ac.uk/fgpt/gwas/ EMBL-EBI i~}

CENTRO NACIONAL DE GENOTIPADO CEGEN-ISCIII

‘2 GOBIERNO DRETERO .,
. "3 DEESPANA Y COMPETITVIDAD
~Instituto de Salud Carlos IIl 4

| Scientific advisory board ’74‘ Board

E Coordination U

| ; |
NODE 1 o NODE 2
Q Santiago de Management unit 7 Madrid

Compostela (USC)
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Common variants conferring risk of schizophrenia
Nature Stefansonn et al. Aug 2009 (SGENE Consortium)

Genome-wide significant association of seven markers with schizophrenia

e/ SMNPLallele] Frequency SGEME-plus* Follow-up SGEME-plus + follow-up SGEME-plus + follow-up Region/
{2,663 cases; 13,458 (4,999 cases; 15,555 (7,662 cases; 29,053 + 15C + MG5 neighbouring
controls) controls) controls) (12,951 cases; 34,594 controls) gene
OR P value OR P value OR P value OR P value
(95% ClI) (95% CI) (95% CI) (95% CI)
rs6913660[C1T 0.85 1.22 0.00023 111 0.0021 1.14 4.7%107¢ 115 11%107%  MHC/
(110, 1.36) (1.04, 1.19) (1.08,1.21) (1.10,1.21) HIST1H28BJ
rs13219354[T1i% 090 1.25 0.00043 1.19 0.00022 121 441077 1.20 13%107° MHC/
(111, 1.42) (1.08, 1.30) (1.12, 1.30) (1.14,1.27) PRSS16
rs6932590[ 15+ 0.78 1.15 0.0024 117 49%x1077 117 A4.4%107% 1.16 14 %107 MHC/
(105, 1.26) (1.10, 1.25) (1.11, 1.23) (1.11,1.21) PRSS16
rs13211507[T1| |+ 092 1.24 0.0027 1.27 31x107% 1.26 31x107% 1.24 83x 107 MHC/
(108, 1.42) (1.15, 1.40) (1.16, 1.36) (1.16,1.32) PGBD1
rs3131296[G 1Y+ 0.87 1.21 0.0011 120 53%x10°% 121 21x 1078 1.19 23x107Y MHC/
(108, 1.36) (1.11, 1.30) (1.13, 1.29) (1.13, 1.25) NOTCHA
rs12807809[T] 0.83 1.19 0.00045 113 0.00022 115 50x 1077 115 24%107%  NRGN
(108, 1.32) (1.06, 1.21) (1.09,1.22) (1.10, 1.20)
rs9060767[Cl#:  0.056 1.30 0.0011 1.20 0.00044 123 2.2x%107% 123 41%107° TCF4
(111, 1.51) (1.08, 1.33) (1.13, 1.34) (1.15,1.32)
19,000 cases and 35,000 controls from Iceland, Denmark,
Denmark, Germany, Hungary, |
the Netherlands, Norway, Russia, Sweden, Finland; Spain |
(Santiago) and Spain (Valencia)
15t 2,663 cases and 13,498 controls
2" top 1,500 in 4500 cases and 4500 controls "o
3" top 25 in 4,999 cases and 15,555 controls ‘

4t top 10 in 14,000 cases and 16,000 controls

Kandhaler et al. Inflammation and immunity in schizophrenia: implications for
pathophysiology and treatment. Lancet Psychiatry. 2015 Mar; 2(3): 258—-270.
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nature > nature mental health > articles > article

Article | Published: 22 March 2023

Multivariate genome-wide association meta-analysis
of over 1 million subjects identifies loci underlying
multiple substance use disorders

A
Alexander S. Hatoum &, Sarah M. C. Colbert, Emma C. Johnson, Spencer B. Huggett, Joseph D. Deak, Gita P G c -

A. Pathak, Mariela V. Jennings, Sarah E. Paul, Nicole R. Karcher, Isabella Hansen, David A. A. Baranger,

Psychiatric Genomics Consortium
Alexis Edwards, Andrew D. Grotzinger, Substance Use Disorder Working_Group of the Psychiatric

Genomics Consortium, Elliot M. Tucker-Drob, Henry R. Kranzler, Lea K. Davis, Sandra Sanchez-Roige,

GWAS for prob.alcohol use, problematic tobacco use, and cannabis and
opioid use disorders in a sample of 1,025,550 individuals of European
and 92,630 individuals of African descent.

DRD?2 plays a role in
o e reward sensitivity and
may also be central to

2, ADH1C 8 FTO i . .
N S R— executive functioning
PDE4B :2 b o Regy. Sy, ! I T . . . . .
; | A M:i ' e 1 I _ PDE4B, which has been implicated in prior GWASs.
‘ i : : F 8 53 The PDE4 antagonist, ibudilast, has been shown

to reduce heavy drinking among patients with
AUD and also shown to reduce inflammation in
methamphetamine use disorder. Th

Substance Use Disorder Working Group of
the Psychiatric Genomics Consortium
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“Our analyses highlight the robust genetic

a0 Sowkog s Dt association of the addiction-rf with serious
omor et aceommogaton e ——— mental and somatic illness. The addictionrf
601 ol nous associon PRS was more strongly associated with using
B o NER— ADE:Tked drugs to cope with internalizing disorder

1 Ckbii’gmbm'yck““ e D 13 e o N W Catogory symptoms (anxiety, depression; rG = 0.60-
¢ Nttty ’ il b m i 0.62) than with the individual psychiatric
5 ’ {' e traits and disorders themselves (rG = 0.3),
§ . it dscase suggesting that genetic correlations between
- : ‘ e SUDs and mood disorders may partially be
2,90. R o O f“:f/w o A attributable to a predisposition to use

‘?.'Lm?;;:y}se:s;,;i‘; e s , ol cimieonn substances to alleviate negative mood states
401 SHPISESpE. (‘self-medication’):
1 age st had sl iercoese Sonchon stame: Hibver
PheWAS is a study design in
which the association between

SNPs or other types of DNA
Phenome Wide Association Study (PheWAS) of the addiction- variants is tested across a large
rf polygenic risk score (PRS) in the BioVU electronic health record number of different phenotypes
database (N=66,915).
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Rodriguez-Fontenla and Carracedo Translational Psychiatry (2021)11:256

https://doi.org/10.1038/541398-021-01378-8 Translational Psychlatry

UTMOST, a single and cross-tissue TWAS 6 E £
(Transcriptome Wide Association Study), reveals g = Ef’ ?

new ASD (Autism Spectrum Disorder) associated rrr—r—ahl ’ 1 milion SNPs

genes

TWAS (Transcriptome Wide Association Studies) which integrate tissue expression and genetic
data, are a great approach to identify new ASD susceptibility genes.

>(I

Train imputation model
for each gene

Expression matrix

(with unmeasured entries) '

Loci Location hg19 MinP Tissue z SNPs in Other associations GWAS, GBA and/or o )

(UTMOST) score model TWAS . E; GW;AS summiw statistics LD éesrt:g:::fsdsz;n;l ; 200
PTPRE  Sh19129705325- 153x 106 Brain cortex 48 6 - % § ' [,

°% A T

cIpc ;%18‘2;;364601' 382x10°  Brain hipoccampus -462 19 - C % L uﬁ:;';ﬁm
gKXZ_ ;q;29%g16391660— 938 x 107° g;asi:l ;gcnlgﬁ:aaccubens -574 62 Grove et al./Alonso-Gonzalez et al. [ single_tissue ass“'a"‘m‘ |omt e e
s GRS sgpge  Bandsedcbers g gy Gowtd/men coserera

Cross-tissue
association analysis

Single.-titsi:::
NKX2-2, MANBA,ERI1, and MITF associated in gastrointestinal tissue | |I| ﬂ/

{.
ASD can be a multisystemic disorder involving the participation of other body tissues as the aaiosues Horiosiimte]
gastrointestinal Gene-trait associations
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Spanish COalition to Unlock Research

IP: A. Carracedo (USC-FPGMX) on host GEnetics on COVID-19
Co-IP: P. Lapunzina (H. La Paz)

Latinoamérica:

22 grupos -
9 ias Madviess
Espaiia N CRD: 174 variables
46 grupos clinicos goégg(LE\spana blacic | grouped in 8 forms
. o ’ Poblacion contro Minimal set of 17
14 grupos de investigacion (BNADN+CeGEN): 8000 variables to enter

9 biobancos data
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GWAS and meta-analysis identifies 49 genetic variants underlying
critical Covid-19

Erola Pairo-Castineira®12 Konrad Rawliki!, Andrew D. Bretherick?, Yang Wu®, Ting Qi%?, Isar Nassiri®,
Marie Zechner!, Lucija Klaric?, Athanasios Kousathanas”, Anne Richmond?, Jonathan Millar', Clark D
Russell'®, Tomas MalinauskasS, Ryan Thwaites, Fiona Griffiths’, Wilna Qosthuyzen!, Kirstie Morrice?,
Sean Keating!?, Alistair Nichol'!, Malcolm G Semple'?!?, Julian Knight®, Manu Shankar-Hari®, Charlotte
Summers', Charles Hinds!®, Peter Horby'®, Lowell Ling!”, Danny McAuley'®!? Hugh Montgomery?’,
Peter J.M. Openshaw?'??, Timothy Walsh'", Albert Tenesa??%, GenOMICC Investigators *, SCOURGE
Consortium ~, ISARICAC Investigators ~, 23andMe ~, Jian Yang™®, Chris P Ponting®, James F Wilson?3,
Veronique Vitart?, Alexandre C Pereira®*, Andre Luchessi®®?®, Esteban Parra®’. Raquel Cruz-Guerrero®,

All Critical Cohorts U

300 LzTFL
sLc2as
2000 1 oopa TUT2
LZTFLL
AKS 5 | nRimz -
100 THES3 1 CCHCRL  Foxpa ELF5 ATPLLA PDEA, I,'”""‘
20 - S - ¥
; 3 PSMD3 KANSL1 . * TSRO
mmas Ls:.csnzn - _ABO L FERSLL L sicaadiy s : ‘AL10RE
15 - AQF3 MUCSB | N
CEPOT o HIP1 i TMPRSS2
10 EFNA4 |

GenOMICC only
Genomic Position

Figure 1: Miami plot showing meta-analysis results obtained using all critical phenotype cohorts (top) and using
GenOMICC data only (bottom). Independent lead variants in the all critical cohorts analysis are annotated

Angel Carracedo®?, Angie Fawkes?, Lee Murphy?, Kathy Rowan®, Andy Law!, Benjamin Fairfax®, Sara

Clohisey Hendry!, J. Kenneth Baillief:!:2:810,

21519 critically ill cases comprising a
combination of microarray genotype and
whole genome sequence data from
critically ill cases in the GenOMICC UK
(11,440 cases)

GenOMICC Brazil (2,186) studies
ISARICAC (678 cases)

SCOURGE consortium (5,934 cases)

Nature, 2023

with nearby or plausible genes, with new associations from the present study in bold.

Expression of PDE4A in monocytes is associated with critical Covid-19). This
phosphodiesterase regulates production of multiple inflammatory cytokines by
myeloid cells. Inhibition of PDE4A by several existing drugs is under
investigation in multiple inflammatory diseases and has been shown to be safe
in small clinical trials in patients with Covid-19. We find a strong association in
a key intracellular signalling kinase, JAK1, which is stimulated by numerous
cytokines including Type | interferons and IL-6. Along with TYK2, which we
previously reported to be associated with severe Covid-19,1 JAK1 is the target
for JAK inhibitors, which have recently been shown to be effective therapeutics
in Covid-19.11 In addition to ACE2, we see for the first time a genome-wide
significant association in TMPRSS2, a key host protease which facilitates viral
entry, which we have previously studied as a candidate gene.
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T ©) | Genes identified with GWAS]
1 MUC5B! 1535705950 a () Not genome-wide significant

SARS-CoV-2 Genes with genome-wide
significant variants
- **‘ () Rare variants GWAS pmin: 34952932)
@ .
! 0@ Tre [Suggested phenotypic impact|
R T * ) rs10850094 A x Not classified
. Activation Attachment s10 o Infection susceptibility
N ) \ A Disease severity
.‘." 3 i L7
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Major COVID-19 biological pathways mapped with susceptibility and severity GWAS loci. Genome-wide
significant variants associated with COVID-19 (white circles) and the annotated genes (peach circles) are mapped
on to pathways known to be involved in (a) viral entry, (b) entry defense in airway mucus, and (c) type | interferon
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K; Medicina = ollenge: Need of translation of ALL valid biomarkers

A new generation of drugs especially for chemotherapy are designed for
specific groups of patients requiring specific PGx tests

Anti EFGR
Kras mutations

BRCA mutations
PARP inhibitors

Ligands e.g.

The Translocation of

Her2 expression s c:r:::iii",!;z&?\cg' t(9;22)(q34;q11) in
Trastuzumab B é R CML

Disease stratification included in drug pipeline design

Some of the valid biomarkers are widely used
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Challenge: Need of translation of ALL valid biomarkers

Table 4: Dose reduction of irinotecan by UGTIA1%28 genotypes

uG —
EMA UGT1A Mandatory for EMA and FDA o ¢
F DA 100% 41 (69.5) 19 E -
Dose 80-75% 16 (27.1) L1 y
The impact of increased risk of toxicity attributed the UGT1A variants 5% 2 G4y 2

may be offset by irinotecan in clinical practice by dose reduction or
t h £ USE Df CO I on I'F'l stimu I atin g FE ctor. The value of genetic polymorphisms to predict toxicity in
metastatic colorectal patients with irinotecan-based
regimens. BICP Lamas et al. 2013

Retos:

ol Mutacién somatica:

iy o Estandares técnicos y de procedimiento (incluyendo

00 | 2020 bioinfromatica: filtrado, priorizacién y analisis de variantes)
] e Esquemas de PT.

c— 1B Organizacion de datos genémicos y clinicos

3P

Todavia mucho que hacer en “Discovery
para biomarcadores de nuevos medicamentos- Necesidad de

DPYD testing (*2A-1%) -FU Toxicity  redes.

Necesidad de biobancos nacionales para ADRs
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Translacion de biomarcadores obligatorios o recomendados

ACCI

Action I. Patients treated
with depot antipsychotics
aripripazole/risperidone)

SERGAS strategy to
implement pharmacogenetics
in Psychiatry.

Farmacokinetics

& ¢
F ti Action Il. Pediatric
armacogenetics patients treetad with

psycho drugs

Estudios de coste-eficacia para los accionables
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LETTERS

https://doi.org/10.1038/541588-018-0183-z

Genome-wide polygenic scores for common
diseases identify individuals with risk equivalent
to monogenic mutations

Amit V. Khera"#*45, Mark Chaffin ©45, Krishna G. Aragam"*3*#, Mary E. Haas*, Carolina Roselli®4,
Seung Hoan Choi? Pradeep Natarajan®?23#, Eric S. Lander?, Steven A. Lubitz®234,
Patrick T. Ellinor ®%3# and Sekar Kathiresan®1234*
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Retos: Estandares, cohortes especificas de enfermedad y organizacion de las mismas, cohortes poblacionales,

validacion de modelos.

Percentage diagnosed

45%
40%
35%
30%
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20%
15%
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0% °

™ Highest 3% PRS

Control

2 4
Polygenic risk score

Coronary artery disease (men)

40 50 60 70 80
Age (years)

Median PRS ™ Lowest 3% PR!
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Challenge: Ethical, legal and social implications

Effective Qualit
Intervention Assuu?aln!'::ue

{Benefit]

Matural Pilot

Ethical aspects

Social aspects
Psychological aspects
Actionability

Clinical
Specificity

Ethical, Legal, &
Social Implications
(safequards & impediments

Economic
valuation

Mr:rnig:rring .
Evaluation

Education Facilities

ACCE Model

J Centers for Disease Control and Prevention
@@ CDC 24/7: Saving Lives, Protecting People™
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PRS as a population health management tool

:: Type 2diabetes

. : LA B : Prioritise these
Use PRS to identify individuals with T

Prevention of type 2

3 - BV e . individuals forinclusion |, . ... > =_ diabetes
A % : non—dnabe.uc hyperglycaemia who “:‘/: in diabetes prevention -(4
One test to risk-stratify a : Gre mote laty 1o propRs 1 ype programmes :
iabetes
population across multiple - 2
.+ Prostate cancer /7 A\ Offer PSA t :
common diseases :: Use PRS toidentify menwith ... |f\\\@ to &ese i:c:l:/?jtﬁxls LS. B Lo, Detectcancens at
¢ similar high levels of risk as BRCA2 - —( 1/ earlier stage

carriers
. Bowel cancer

,,,,,, i3 (1) Use IRT to identify high risk \ Offer FIT testing and follow-

‘% Use PRS to identify high risk and
;¢ moderate risk women

“"Indlviduals below screening age

(2) Use IRT to prioritise colonoscopy
resources

Breast cancer

""" {9} | up, as per the National
N Screening programme

Offer mammograms earlier
and more frequently, as per

== Detect cancers at
(+/ earlier stage
Increase colonoscopy
effectiveness

| Detect cancers at
(+4-y earlier stage

" J NICE guidelines

: Cardiovascular disease

:: Combine PRSwith QRISKto  ....... s .‘:ﬁ Offer statinsto ., ............... P Reduce CVD events
‘+ Identify additional high risk \ ) these individuals -(+ anddeath
! individuals

Osteoporosis

Identify and treat
osteoporosis and prevent
fracture & resulting
morbidity/mortality

i Combine PRS with FRAX to identify . ...... Offer medication and/or

M Ea™ RMD meas iramant ta "ttt ’ A
¢ additional high and moderate risk "\ ) BMDmeasurement to (+)
‘¢ individuals — these individuals 3

i Glaucoma gy
. Use PRS to identify high risk &3 Offer eye tests to these
: individuals below age 60 \_ individuals

Detect glaucoma at
() earlier stage

For each disease, identi : /
Genotype individuals in the  Use Polygenic Risk Scores (or v For each disease, plan and Improve patient outcomes 2
: : individuals at clinically execute interventions within =
population once. integrated risk) to calculate risk aciionabla hilik ridk who o 2 =
for sk diseass 8 B existing patient pathways in the _ &
® 2022 Genomics plc — CONFIDENTIAL - All Rights Reserved ' are currently “invisible” to NHS for these high-risk JTTN\N

the system. individuals.

Cortesia de Peter Donnelly, 2022
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313 variantes= BREAST CANCER POLYGENIC RISK SCORE

ARTICLE

Polygenic Risk Scores for Prediction of Breast Cancer
and Breast Cancer Subtypes

Stratification of women according to their risk of breast cancer based on polygenic risk scores (PRSs) could improve screening and pre-
vention strategies. Our aim was to develop PRSs, optimized for prediction of estrogen receptor (ER)-specific disease, from the largest avail-
able genome-wide association dataset and to empirically validate the PRSs in prospective studies. The development dataset comprised
94,075 case subjects and 75,017 control subjects of European ancestry from 69 studies, divided into training and validation sets. Samples
were genotyped using genome-wide arrays, and single-nucleotide polymorphisms (SNPs) were selected by stepwise regression or lasso
penalized regression. The best performing PRSs were validated in an independent test set comprising 11,428 case subjects and 18,323
control subjects from 10 prospective studies and 190,040 women from UK Biobank (3,215 incident breast cancers). For the best PRSs
(313 SNPs), the odds ratio for overall disease per 1 standard deviation in ten prospective studies was 1.61 (95%CI: 1.57-1.65) with
area under receiver-operator curve (AUC) = 0.630 (95%CI: 0.628-0.651). The lifetime risk of overall breast cancer in the top centile
of the PRSs was 32.6%. Compared with women in the middle quintile, those in the highest 1% of risk had 4.37- and 2.78-fold risks,
and those in the lowest 1% of risk had 0.16- and 0.27-fold risks, of developing ER-positive and ER-negative disease, respectively. Good-
ness-of-fit tests indicated that this PRS was well calibrated and predicts disease risk accurately in the tails of the distribution. This PRS is a
powerful and reliable predictor of breast cancer risk that may improve breast cancer prevention programs.

PRS percentile Risk of disease vs.
reference group

0-1 Lowest
1-5
5-10
10-20
20-40
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B s v
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Source: RGA

e % Of population with PRS =ep

Puntuacion de riesgo poligénico:
suma ponderada de los alelos de riesgo.
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PLOS MEDICINE A polygenic risk score to improve fracture risk screening
Reassurance Recommend Treatment
25
20 <50 Years or 250 & Mo risk factors ——————— PDDU|EﬁDﬂ
|
15 Eligible for NOGG Screening

(260 years, with at least one risk factar) I SRENTIN SR PR e Tt I

10 'I'

gS08 = threshold  s——— QSUS
5 - -
0

}
Age, Sex and BMI  Available FRAX gS0S

CRF-FRAX to calculate
CRF-FRAX: Low Risk p——r——"""| 10-year probabilty of major y=———o_J' ogr Frax: High Risk |
Clinical Risk
Factors | CRF-FRAX: Modarate Risk |

ostaoporotic fracture
Fig 5. Variance explained in SOS by clinical risk factors and g50S in the UK Biobank Test Set. Available FRAX clinical risk
factors included age, sex, BMI, smoking, previous fracture, use of glucocorticoids, rheumatoid arthritis, and secondary osteoporosis.
BMI, body mass index; FRAX, Fracture Risk Assessment Took S0S, speed of sound.
BMO-FRAX: Low Risk II BMD-FRAX II »] BMD-FRAX: High Risk |

r? (percentage and 95% ClI)

Fig 3. NOGG screening strategy with a gSOS screening step. Both CRF-based FRAX and BMD-based FRAX generate a 10-year probability of major
osteoporotic fracture, which is used o designate risk of fracture, gS05 is standardized to have a mean of D and standard deviation of 1. BMD-FRAX,
bone-mineral-density -based Fracture Risk Assessment Tool; CRF-FRAX, clinical- risk-factor-based Fracture Risk Assessment Tool; NOGG, National
Osteoporosis Guideline Group.

Forgetta et al. (2020) Development of a polygenic risk score
to improve screening for fracture risk: A genetic risk
prediction study. PLoS Med 17(7): e1003152.
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Population stratification

PRS are not easily portable across population subgroups and lose predictive
performance >> need to recalibrate PRS locally based on local reference data

-
o

1 United Kingdom

Ashkenazi Jewish

o
oo

Privé F. et al. Portability of 245 polygenic scores
when derived from the UK Biobank and applied to
9 ancestry groups from the same cohort. AmJ
Hum Genet Jan 2022 109: 12-23

Relative predictive performance with UK
o o
= >

0.2
-
— 3
0 100 200 300 400
PC distance to UK
Beyond One Million Genomes

1+Mi[[i0nGen0mes §5909<:::o§ ll . 1+M s The Genome of Europe

European countries to offer

cross-border data access (G O E )

A - ==t
= e emi= ] — - po , 3
I B == . Realising a population genomic reference cohort of at least 500,000

citizens across Europe by 2022
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The
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Muestra descubrimiento Muestra diana
Estadisticas resumen de un GWAS Datos genotipicos a nivel individual

Fenotipo /A

Fenotipo B

Variable
dependiente:
- Fenotipo B

PRS de Fenotipo A Andlisis

_ Variables
estadistico

independientes:

- PRSde
Fenotipo A

- Otras
variables
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ARTICLE OPEN B ook for i
Psychiatric polygenic risk as a predictor of COVID-19 risk an
severity: insight into the genetic overlap between
schizophrenia and COVID-19

M. Alemany-Mavarro'***= 5 Diz-de Almeida(®?®, R Cruz(®*®, 1. A. Riancho™"®, A_ Rojas-Martinez(3°, P. Lapunzina™'®"",
C. Flares™*""%"*  Srourge Cohort Group and A. Carracedo™**

d

© The Awthor(s) 2023

;. R idt . 5 o The SCZ PRS was a significant predictor
Tl [ l [ o~ TE : in the case/control,
7 H 7‘ Sl i 10 symptomatic/asymptomatic, and

hospitalization/no hospitalization

analyses in the total and female
L] samples; and of
T } o symptomatic/asymptomatic status in
} } T men.

Fig. 1 Odds ratios (OR) by the decile of the global SCZ PRS. OR for A COVID-19 cases; B symptomatic COVID-19 cases; and C hospitalized
COVID-19 cases. Error bars represent 95% confidence intervals.
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KJ Xendémica The future: Integration of biomarkers and decision models

Data Mining

DNA sequencing, genetic profiling, genetic mapping, recombinant
DNA technology, structural and functional analysis of genome

Artificial

RNA sequencing, ¢ Genomics N Protein identification, nte

expression profiling, quantification, post- . .
transcriptional ' translational Machine Learmng
regulation Transcriptomics )~ Proteomics | modification

Supervised Unsupervised

!
|
Study metabolite i
Element | profiles, I i
profiling, metabolic | o O ¢
biochemical \ intermediates, Deep Learning S
regulation, hormones and ' :
element other signaling - { | | ~ :
interactions molecules // = Neural Nf?tworks
Evaluation of morphological, biochemical and physical traits, Data Augmentation :
establish link between genetic, epigenetic and environmental factors 1

Probability Heatmaps
l

Correlacién entre todos los tipos de datos
Interaccion entre los datos

Challenges of integration
s Lost values and class desequilibrium
. Noise and complexity of data
The dimensionality paradox (more variables than
m samples)
Heterogeinity and redundance of data

(%]
0
=
S
2
)
z
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Research Methods & Reporting

Reading Mendelian randomisation studies: a guide, glossary, and checklist for
clinicians

BMJ 2018 ;362 doi: https://doi.org/10.1136/bmj.k601 (Published 12 July 2018)
Flea sbaie an ALzna

Mendelian randomisation uses genetic variation as a natural experiment to investigate the causal relations
between potentially modifiable risk factors and health outcomes in observational data.
It is a type of approach that takes genetic variants associated with a risk factor (i.e calcium) as instrumental

variants to examine the causality between exposure and outcome (e.g. BMD). Since genes are independent
MR analysis are less susceptible to counfunding factors.

Use of Mendelian Randomization to
Examine Causal Inference in
Osteoporosis

Jie Zheng ™, Monika Frysz™, John P. Kemp *3, David M. Evans '*, George Davey Smith'
and Jonathan H. Tobias "™

¥ frontiers
in Endocrinology

To date, the most important
findings have been around
the lack of causal role of
traditional risk factors such
as vitamin D in determining
variation within the normal
range of BMD/fracture risk.

Fig.3 Mendelian randomization in bone field. Panel A: Principal of Mendelian randomization. Panel B: The causality between the clinical risk
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IMPaCT- Precision Medicine Infrastructure Associated with Science and Technology

999 " 00
NFRAESTRUCTURA D IMPaCT ~ IMPaCT = IMPaCT
MEDICINA DE PRECISION
MEDICINA CIENCIA DE MEDICINA 9
ASOCIADA A LA CIENCIA Y LA N 1.’4 2
PREDICTIVA W
TECNOLOGIA DATOS GENOMICA

EJE ESTRATEGICO 1 EJE ESTRATEGICO 2 EJE ESTRATEGICO 3
]M PaCT MEDICINA PREDICTIVA CIENCIA DE DATOS MEDICINA GENOMICA

LINEA ESTRATEGICA TRANSVERSAL 1 - ETICA E INTEGRIDAD CIENTIFICA
PLAN ESTRATEGICO LINEA ESTRATEGICA TRANSVERSAL 2 - INTERNACIONALIZACION

https://www.isciii.es/QueHacemos/Financiacion/IMPaCT/Paginas/Plan.aspx
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KJ Xenomica | caceca <« NAVARRABIOMED

N

CENTRO DE INVESTIGACION
BIOMEDICA EN RED
Enfermedades Raras
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@ Genemic REQUISITOS ETICOS y LEGALES

CONSENTIMIENTOS INFORMADOS
o APROBADOS POR CEI'ISCIII

o CI DIAGNOSTICO
o Cl USO SECUNDARIO
o Adicionalmente 40 hospitales han requerido evaluacién por su propio CEl.

ACUERDO DE TRANSFERENCIA DE MATERIAL Y DATOS (MTA/DTA)

RELEVANCIA:
o Posibilita la gestion interna y flujo de muestras y datos.
o Posibilita la cesion de datos para el uso secundario.

Firmado por 5 instituciones [Hospita'} [ GHAS N RRGRA H ke ’

Estado de frmas MTADTA IMPaCT-GENSMICA

75 MTA/DTA que cubren 110 HOSPITALES

o0
c /l/ e E R CENTRO DE INVESTIGACION
BIOMEDICA EN RED
] Enfermeds s
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Gendmica
ESTABLECIMIENTO DE LA PLATAFORMA DE FENOTIPADO CLINICO

®oe MEDICINA GENGMICA

IMPaC o MODELO DE LA PLATAFORMA DE ENOD-CIBERER
2 . o DATOS INCLUIDOS EN SERVIDOR CIBER

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
ASOCIADA A LA CIENCIA Y LA TECNOLOGIA

@?f‘ ’ Ciber er

T Usos:

Contrasena:,

RRRRR o INCORPORACION DE INFORMACION CLINICA
o FENOTIPADO HPO (Human Phenotype Ontology)
e S EVALUACION Y DISCUSION DE CASOS

Registro de muestras
Motivo de la consulta

Curso de Ia patologia

Antecedentes pre/perinatales

Desarro llo psicomotor
Antecedentes familiares
Somatometria
Dismorfologia
Exploracion otros organos

Neurocognitivo/conductual

Datos Genéticos

Pruebas previstas

Tratamientos e intervenciones

Historia de derivacion
Fenotipo HPO
Cancer somatico

Informe Evaluador

Evolucion y resolucion del caso

Estudio NGS

o CODIFICACION DE PACIENTES
o CODIFICACION DE LA MUESTRA

CENTRO DE INVESTIGACION
BIOMEDICA EN RED
Enfermedades Ra:
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IMPaCT
Gendmica

ESTABLECIMIENTO DE PLATAFORMA DE ANALISIS Y PRIORIZACION DE VARIANTES

o DISCUSION DE REQUERIMIENTOS PARA EL ANALISIS DE LOS DATOS (enfermedades raras,

cancer, farmacogendmica).
o Caracteristicas de las herramientas de analisis disponibles. |
o Seleccion, presentacion y discusion de 4 herramientas de analisis.  ~_/ G PA P
o SELECCION DE LA HERRAMIENTA COMUN PARA EL PROGRAMA. [\

o ENTREGABLE: GUIA DE FILTRADO Y PRIORIZACION DE VARIANTES.

CENTRO DE INVESTIGACION
BIOMEDICA EN RED
Enfermedades Raras



@ ooe TRASLACION A LA PRACTICA CLINICA: ENFERMEDADES RARAS

e 29/05/2023
REVISION DE ESTUDIOS GENOMICOS PREVIOS PARA MEJORAR EFICIENCIA DEL PROGRAMA
o 750 reanalisis de WES o s w15 w3 w3 &
o 79 pacientes diagnosticados viscapacidad intelectual sindrbmica
o Tasa diagndstica 13-15 % euradesErrele
o 12 casos VALIDACION FUNCIONAL i
Metabolopatia

Fatologia Ocular
Digestivo
E. Mitocon drial

cardiopatia
% patologias disgnosticada
Adulto

Pediatrico

N° Casos diagnosticados por CCAA 0 20 40 60 80 100 ) b
° i croer ER




@ ooe TRASLACION A LA PRACTICA CLINICA: ENFERMEDADES RARAS

Gendmica
14/04/2023
SELECCION DE PACIENTES y REGISTRO CLiNICO EN PLATAFORMA
o 2.000 pacientes enfermedades raras
IMPaC
o 60% de los casos registrados en la plataforma de registro clinico @ |
] ~ Porcentaje de casos -
o 87% de los casos, seleccionados. registrados en la plataforma

o PREVISTO COMPLETAR REGISTRO/SECUENCIACION
en SEPTIEMBRE.

Previsto 4000 pacientes mas 2024-2026

o000
CENTRO D2 INVESTIGAC EIN
C l e , ER EICMEDICA N FED
Erfermedades hares
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TRASLACION A LA PRACTICA CLINICA: ENFERMEDADES RARAS

COMITES DE EXPERTOS

Técnicas diagnosticas

Enfermedades neurologicas y neuromusculares

Trastornos del desarrollo y grupos sindromicos

Cancer hereditario

Trastornos del metabolismo y enfermedades mitocondriales
Trastornos oftalmologicos

Trastornos cromosomicos

Cardiopatias

Trastornos hematologicos

Enfermedades esqueléticas

Enfermedades de la piel, malformaciones vasculares y mosaicismo somatico
Trastornos hepaticos y gastrointestinales

Trastornos ORL

Trastornos endocrinolégicos

Trastornos del sistema inmne

Enfermedades respiratorias

0A~O
TR

Expertos segun categoria

16.84%

| |

_ ’ °

o

[=} [T [=} i
—

MNamero de expertos

GENERADA PLATAFORMA BASE DE DATOS

- Categorias de PATOLOGIAS, (ORPHA/OMIM)
- Genes (GenelD)

- Técnicas y PROCEDIMIENTOS DIAGNOSTICOS
- Grupos de VALIDACION FUNCIONAL

Impact Genémica Registrate Expertos

Formulario Red de Expertos de Enfermedades Raras
(WP3) del proyecto IMPaCT-GENO6MICA

A continuacién le preguntaremos por su area de conocimiento y experiencia profesional.

https://expertos.ciberisciii.es/

+ 500 expertos inscritos

o DATOS: + 1300 genes OMIM

+ 1000 enfermedades de 16 categorias

o En proceso




@ ooe TRASLACION A LA PRACTICA CLINICA: ENFERMEDADES RARAS

Gendmica

FORMACION
I3

> TALLERES FENOTIPADO HPO PARA CLINICOS

» TALLER SOBRE EGA-BEACONS

> TALLER USO DE LA PLATAFORMA DE RECOGIDA DE LA INFORMACION CLINICA

» TALLER USO DE LA PLATAFORMA DE ANALISIS GENOMICO

> TALLER ASPECTOS ETICOS Y LEGALES

Y CENTRO DE INVESTIGACION
E R BIOMEDICA EN RED
Enfermedacies Raras



@ ooe TRASLACION A LA PRACTICA CLINICA: ENFERMEDADES RARAS

Gendmica

ALIANZAS CON ASOCIACIONES DE PACIENTES

o REUNIONES BILATERALES PERIODICAS CON FEDER o Protocolo inclusion a peticion del paciente:

o JORNADAS DIVULGATIVAS e T

dhe inclusidn

= Médico de contacto interesado en incluir el caso,

o WEBINARIO INCLUSION PACIENTES Contacar s i pr e de s e s, e

Autorirackin Femmitie |.l.||'|'||.'||||'|'|l.'r|I.!|d-.'| ¥ firmada para continuar con la tramitacidn de su solicitud.
e ey ed * Encasocdeno recibir esta autorizacidn se borrardn los datos recogidos hasta la fecha.

» Datos personales y comunidad sutdnoma de residencia
= firpve descripcion del caso (gj: enfermedad neuromuscular)

o PREMIO Somos FEDER:

“Proyectos de alto impacto para la mejora del acceso al

diagnostico para personas con enfermedades raras”.
PREMIOS FEDER 2023 —

= Exoma clinico o completo — SI/NO (indicar cudl).
N - Otros estudios genéticos (e cariotipo, panel de genes, etc.).
ll = Hospital y elinico de referencia interesade (importante yva que se contactard con élfella).

Solictu
i
redacionada co
= 5 se cumplen los eriterios iniciales Ly solicitud serd trasladada al coordinador de CCAA para su
valoracicn
w * Dasde el programa se le informard de si la solicitud ha sido admitida/desestimada y motivos,

Angel Carracedo
Pzamio somosFEDER

CENTRO DE INVESTIGACION
BIOMEDICA EM RED
Enfermedacies Raras
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Dinamica casos cancer (WP4)

Cancer Hereditario

090
I’“"_""“l
Comiteé Acceso ©
Preseleccion casos
Comité de Expertos
Evaluacion criterios
inclusion
Sangre + Tumor T ;* wes ADN/ARN :D@Q:
T HE
i - Centro referencia Centro NGS
Medico [extraccion material genético) y analisis

paciente \

Comité de Expertos @
Informe d|agnost|co

a/

Interpretadores

/ variantes

Comité Interpretador
Clasificacion variantes

Potencial
paciente

Cancer Primario Origen Desconocido

Patient Inclusion Tumor Board
Seleccion y evaluacion
criterios inclusion

A

Sangre + Tumor ADN/ARN

Centro NGS
Y analisis

Centro referencia
[extraccion)

Molecular Tumor Board ]XUXI

Recomendacién clinica Interpretadores

OA~AO0O variantes
O’ﬁ /

Comité Interpretador
Clasificacion variantes




. Mayo 2023
WP4 Cancer Origen Desconocido

Estandarizacion muestra somatica

Céancer Hereditario Cancer Primario Origen Desconocido
&% Sangre_'ADN — WES 100x Extraccion RNA muestra tumor FFPE Extraccion ADN muestra tumor FFPE
r Tumor—ADN — WES 200x
CcoD
 Tiempo entrega resultados: ’

a) FPGMX  9-12dias ’

b) Nasertic 10 dias

CNAG Dra. Miriam Cuatrecasas (H. Clinic) Dr. Santiago Ramon y Cajal (H. Vall d’'Hebron)
C) ' Dra. Rita Regojo (H. la Paz) ' Dr. Xavier Matias-Guiu (H. Bellvitge)
' Dr. José Palacios (H. Ramon y Cajal) ' Dr. José Palacios (H. Ramon y Cajal)

' Dr. Enrique de Alava (H. Virgen del Rocio)

» Se pretenden analizar un total de 140 casos de cancer origen desconocido:

a) 50 casos prospectivos
) Prosp Prevision de tener el

b) 90 casos retrospectivos 100 % casos retrospectivos

en octubre en NGS



@ o0 WP5 —Pharmacogenomics and population genomics

GdTO01: FGX TRANSLATION — GUIDELINES- REPORT MODEL

GdT02. PROFICIENCY TESTING — ACCREDITATION

GdTO03. IDENTIFICATION OF NEW BIOMARKERS. 2 PILOT PROJECTS (ADRs for vaccines —SARS-CoV-2)

GdT04. POPULATION GENOMICS (GWAS COHORT) - STANDARDS FOR PRS — PILOT PROJECT FOR IMPLEMENTATION OF
PRS - (in connection with IMPaCT Medicina Predictiva)

Coronary artery disease (men)

GdTImpact05. DATA SHARING prs= Y %4

40%
35%
30%

25%
20%
15%
10%

5%

0% ___f____—_-l—-—‘_’
40 50 60 70 80

Control

Percentage diagnosed

-2 0 2 4 Age (years)
Polygenic risk score

= Highest 3% PRS Median PRS Lowest 3% PR!

A W iher @
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Fundacion Publica
Galega de Medicina
Xendmica- SERGAS

— Medicina
J Xenomica

36,500
pacientes/afio

2500 PNI

2500 FCX
15,000
Somaticas
15,000
Monogénicas
1500
asesoramiento

Reto: Modelos de implementacion a nivel local, regional y estatal

Mapa de gestion del Sergas

Abegondo, Aranga, Arteixo, Bergondo,
Betanzos, Cabana, Camarifias. Cambre

Portadores
Asesoramiento

Vilasantar, Vimianzo y Zas.

Ames, Arzla, A Bana, Boimorto, Boiro,
Boqueixon, Brion, Carnota, Dodro, Dozon,
A Estrada, Frades, Agolada, Lalin, Lousame,
Mazaricos, Melide, Mesia, Muros, Negreira,
Noia, Ordes, Oroso, Outes, Padrén, O Pino,
Pontecesures, Porto do Son,
A Pobra do Caraminal, Rianxo, Ribeira,
Rois, Rodeiro, Santa Comba, Santiago,
Santiso, Silleda, Teo,
Toques, Tordoia,
Touro, Trazo,
Val do Dubra, Valga,
Vedra y Vila de Cruces.
[==]

Barro, Bueu, Caldas de Reis, Cambados,
Campo Lameiro,Catoira, Cerdedo,
Cotobade, Cuntis,
Forcarei, llla de Arousa,
O Grove, A Lama, Marin,
Meano, Meis, Morana,
Poio, Ponte Caldelas,
Pontevedra, Portas,
Ribadumia, Sanxenxo,
Soutomaior, Vilaboa, Vilagarcia
e Vilanova de Arousa.

_'fl\’;_ \

Portadores
Asesoramiento

e ]
EOXI DE SANTIAGO DE CO
[ ISANTIAGO S,

EOXI DE PONTEVEDRA

REEWY Farmacogenética
T 10 SALNES

EOXI DE VIGO .

Ares, Cabanas, A Capela, Carino, Cedeira, Cerdido,Fene, Ferrol, Marién, Moeche,
Monfero, Mugardos, Narén, Neda, Ortigueira, As Pontes, Pontedeume, San Sadurnifio,
As Somozas e Valdovifio.

|: EOXI DE FERROL .

EOX| DE.A CODRIIRIA A
Prenatal

Portadores
Monogénicas NGS
Asesoramiento
Oncohematologia
Mut somatica
cancer sélido
Prenatal no invasivo

"~ 0/BARCO/D] VALQ

Crecente,
Ha, Moana,
an, Oia,

Pazos de Borbén, O Porrino, Ponteareas, Redondela,

O Rosal, Salceda de Caselas, Salvaterra de Mifio,

Tomifo, Tui y Vigo.

Fonte: Sergas

'OXI DE OURENSE-VERI

4

Abadin, Alfoz, Antas de Ulla, Baleira, Baralla,
Barreiros , Becerrea, Begonte, Boveda, Burela,
Carballedo, Castro de Rei, Castroverde,
Cervantes, Cervo, O Corgo, Cospeito,
Chantada, A Fonsagrada, Folgoso do Caurel,
Foz, Friol, Guitiriz, Guntin, O Incio, Léncara,
Lourenza, Lugo, Meira, Mondofiedo, Monforte,
Monterroso, Muras, Navia de Suarna,
Negueira de Mufiz, Nogais (As),
Pobra do Brollén (A), Ourol, Outeiro de Rei,
Palas de Rei, Paradela ,0 Paramo, A Pastoriza,
Pedrafita do Cebreiro, Pantén, Pol, A Pontenova,
Portomarin, Quiroga, Rabade, Ribadeo,
Ribas do Sil, Ribeira de Piquin, Riotorto,
Sabifao (0), Samos, Sarria, Sober, Taboada,
Trabada, Triacastela, O Valadouro, O Vicedo,

Vilalba, Viveiro,

Xermade y Xove.

FORTE DE LEMOS

T

N-O BARCO DE VALDEORRAS

-

EORRAS
N

Allariz, Amoeiro, Arnoia, Avién, Baltar, Bande,
Banos de Molgas, Barbadas, O Barco, Beade, Beariz,
Os Blancos, Boboras, A Bola, O Bolo, Calvos de
Randin, Carballeda de Avia, Carballeda de Valdeorras,
O Carballifio, Cartelle, Castrelo de Mino, Castrelo,
Castro Caldelas, Celanova, Cenlle, Chandrexa, Coles,
Cortegada, Cualedro,
Entrimo, Esgos,
- A Gudina,
[esende, O Irixo, Larouco, Laza, Leiro, Lobeira,
daceda, Manzaneda, Maside, Mel6n, A Merca,
a, Montederramo, Monterrei, Muffnos,
i de Ramuin, Oimbra, Ourense, Paderne,
da, Parada do Sil, Pereiro de Aguiar, A Peroxa,
tin, Pinor, Pontedeva, A Pobra de Trives, Porqueira,

¥ Punxin, Quintela de Leirado, Rairiz de Veiga, Ramiras,

Ribadavia, Riés, A Rda, Rubid, San Amaro,

San Cibrao das Vinas, San Cristovo de Cea, Sandias,
San Xoan de Rio, Sarreaus, Taboadela, A Teixeira,
Toén, Trasmiras, A Veiga, Verea, Verin, Viana do Bolo,
Vilamarin, Vilardevés, Vilarino de Conso,

Vilarmartin de Valdeorras, Vilar de Barrio,

Vilar de Santos, Xinzo de Limia,

Xungueira de Ambia e Xunqueira de Espadanedo.

59
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Challenge: Education

“Educational framework is needed to improve
dialogue between clinicians and patients to
provide patients with an accurate assessment of
the potential benefits, limitations, uncertainties

and toxicities of precision medicine approaches. S BRI XD
This could address the trend toward ‘treatment ) o S
anarchy’ in which off-label targeted drugs with Pfgﬁge' BaJtm Ca;r?f:rr;z;n;:(’)rtar Y
limited proven value are requested by patients Needed

and/or prescribed by their clinicians, McLeod SCIENCE VOL 339 29
compromising the long-term potential of precision =~ MARCH 2013

medicine to deliver meaningful benefits to

patients and health-care systems”.

Salgado et al. Nature
Reviews, 2017
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> 100 hospitales

=

RN N —

6 Talleres

(@D)

Guias clinicas

:/\\

Difusidon

X0 SR
Colaboracion con Proficiency Testing
3 Centros de 20 GrUpOS de IMPaCT Data
secuenciacion trabajo (G.T. Transversales)
00O0O0
Flujo de procesos )m\ h] )m\ h]
- \11\ R Informe de laboratorio / Alianza con
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>300 Reuniones colaboradores
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LA FILSTA CON QUE SE CELEERA P AT R ¥ 7l B, 7Y B S

LA LLEGARA CL SUESTRUS AVI- ' s * ol , o :
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LA VELADA CUOR SUS CANCICYES, ..
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