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PERSONALISED MEDICINE

DIAGNOSIS TREATMENT
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Early detection of patients at Improved outcomes

Accurate disease diagnosis
i i through targeted
risk, Improve preventive enabling individualized 9 g

treatments and reduced
measures

treatment strate .
(individual/collective) o side effects

5P Medicine is:

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

Mreventive: Helps make decisions that prevent the appearance of diseases.
Aarticipatory: 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.

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

Disease ~~Drug

Heterogeneity of disease

Genetic factors

Genetic
factors

Transporter enzyme
genes

CYPs
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Heritability: Genetic variance/Total variance

Colorectalcancer 35%
Breastcancer 28%
Lungcancer 5% (Le Couteur ot aL., 1996)
ASD: 80%

ADHD: 70%
Schizophrenia80%
Bipolar disorder:80%
Averageadisease 50%
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Heritability estimates

Basedn family studies Overstimatedshared
enviromentin somestudieg

Basedn GWASUnderestimatedthe total genetic
varianceis not captured

Concordance for broader phenotype in M7,
and DZ pairs discordant for autism/PDD

w Views 10,035 = Citations 13 | Altmetric 282
@ PDF (») () Morev @ Cite © Permissions
Research Letter

September 26, 2017

The Heritability of Autism Spectrum
Disorder

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

The study included 3570 twin
pairs, 2642064 full sibling pairs,
and 432281 maternal and 44531
paternal halfsibling pairs. Of
these, 14516 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
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ASD
Schizophrenia

m Rare/functional m Rare/functional

m Common variatiol m Common variation

I nature |
genencs

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,

R ard fu n Cti O n al 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 ¥

m Rare/functional -Earlyonset
-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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Lookingfor the geneticcomponentof the disease

Penetrance

nghly unusual f"o

 common diseases

Most variants
identified by
GWA studies

Allele
frequency

0.001 Rare 0.01

0.

Very rare Uncommon Common
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Secuenciadores de primera generacion: Sanger

Secuenciacion de nueva Eli
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Evolucion tecnologica rapidisima

8% 3%

Exige capacidad de computacion
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Analisis complejo de la variacion: Sy

Necesidad de bioinformatica g cosmic UMD

Catalogue of somatic mutations in cancer The Universal Mutation Database
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IRDIRC 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 Euere
Products; 27-28 October 2010, Reykjavik, Iceland

—&— Orphan Designations in US —— Orphan Drug Approvals in US
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2 140
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* 100 4

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

80 4
60 4
40 4
20

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 Memm egpfm m Alemania, Italia o Francia
. 7 . icamento
. 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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of new rare di:
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Key evidence for considering pathogenicity

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
Segregation with affected relatives, de novo occurrence, functional studies

3enign Likely Benign Likely Pathogenic Pathogenic
Limited or

- conflicting >

evidence

Evidence the variant is
the cause

Evidence the variant is
NOT the cause

Variant of uncertain
significance

InternationalCollaborativeProjects

Segregation

Mutation databases

-Levelof evidencevariable
Functionalstudies

-Levelof evidencevariableCell
Cell Animalmodels

-CRISPERodels

1| D

EXOME DATABAS

TH E H UMAN VARIOM E Science 7 November 2008:
PROJECT oot torimacencenterass
POLICY FORUM

GENETICS:
The Human Variome Project

RDIRC

INTERNATIONAL
RARE DISEASES RESEARCH
CONSORTIUM



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

Cellularand animalmodels

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——
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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-muscle  Generation of PS cell-derived reglon-specific organoids: hSpS
pathway

| |
Cerebralorganoids = -
Elecrophysiclogical
Single-call RNAssq recordings
niPS calls Conrticofugal projections in cortico-spinal assembloids
Retos T - P = Sy
Necesidad de estudios funcionales o e - =

= Sime

Mapa de recursos a nivel 2 Cario-epna L=
Human cortical Retrograde Optogenetics

naCIOnaI/I ntern aCIOnaI spheroids (PCS) rabies tracing and paich ciamping
Bases de datos de variantes validadas Stimulation of cortical neurons controls muscle contraction

in cortico-motor assembloids

Human spinal —

sphecoids (hSpS) ) !.‘0; “ Wesk 4 Week §
== - '\‘)w ‘ |
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ASD heritability~ 83% _
Common variation (SNPS) (55%) Rare variation (SNVS and CNVS) (25/45 %)

- Protein coding genome The noncoding genome
"4 De novo m!nnhnemrlted (regulatory regions)
ATCGGT F
TAGCCA . facior dns medta
% e P
-WES (wholeexome sequencing) PILY/00809

Common miSSing heritability (7 %) A.Gonzalez et al. 2021. Scientific Reports)

Increase GWAS sample size PZM -Targeted sequencing

Reduce phenotype heterogeneity -WGS (wholegenome sequencing)
Causal genes identificatian GBA methodA.Gonzalez et al. 2019) 0 m
TWAS (Transcriptome Wide Association analysis
(RodrigueZ-ontenla et al. Transl Psych 2021) %
eQTLs colocalization methods Vv
Dominguez Alonso et al.(WCongress PG 2022) in review Trans| Psych
YTEIT | 3D Genome
l @ . Fertilization =

SD ul‘g.lnl/.llinn and ASD dl.lgnl)\ls o

molecular subtypes
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Data modified and updated from AlonsGonzalez 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 ET HER2 _
» Crizotinib ¢ Crizotinib ? ~ Trastuzumab emtansine 2
. - Alectinib ® Cabozantinib 2 ~ Afatinib ?
EGFR Sensitizing » Ceritinib 4 ~ Dacomitinib 2
: “tinib ¢
S:::::: s > Lorachih MET 3% ROS1
~ Brigatinib 2 ;
Afatinib * . =3 Matetion 3% » Crizotinib ¢
Osimertinib ¢ EGFR HER2 2% ~ Cabozantinib 2
Necitumumab ¢ Ceritinib 2
Rociletinib 3 Ot ROS1 2%

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

/

NTRK1 1% » Vemurafenib 2
» Dabrafenib 2

PIK3CA 1%

Unknown PRSIESESS » Cabc%ntinib 2
Oncogenic Driver 5 Alectinib 2
Detected » Apatinib?
31% » Vandetanib 2
» Ponatinib ?
» Lenvatinib ?
NTRK1
Key MEK1 PIK3CA g Entrectinibzz
1-Phase | 3 -Phase Iil ~ Trametinib 2 ~ 1Y30234142 - l-0)(0'101‘ :
» Selumetinib ? ~ PQR309* ~ Cabozantinib ?
2 -Phase ll 4 - Approved > Cobimetinib ! ~ DS-6051b !

Scientific Advances in Lung Cancer 2015

Tsao et al 2016, 11(5)613638

Kris M, et al. JAMA 2014

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

<) =

=33
©) 361 2ss
) 312 200

oo a0
e

wNa

('O

s 2=

Driver with targeted therapy

SURVIVAL
W@ o w0
|

- >
| {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 genémica
Realworld data
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tofacitinib —— lenalidomide
infliximab  certolizumab pegol thalidomide
baricitinib :
i b lidomide
golimuma lenalidom e mycophenoic acid
thalidomide  pomalidomide e IMPDH1 § e
baricitinib o
el —— abatacept
eculizumab | \ Y=er] — mycophenolic acid
(es:\l —— abatacept
situximab - ‘
—— belatacept
tocilizumab
sarilumab CD2 alefacept
tociizumab |

sarilumab ' : tofacitinib
tofacitinib daclizumab baricitinib

Approved or potentiallyepurposablammunosuppressants for RA treatment. Existing immunosuppressants
(shown in yellow boxes) are connected with drug targets (shown in dark blue boxes) that were extracted fron

potential RA effector gene products and their interaction partners. A network of the drug targets was retrievel
from HumanNetv2-XN andvisualisedoy CytoscapeRA, rheumatoid arthritis

HaE, Bae&sC, KinK. AnnRheumDis2021;80:558565.
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Fenotipo 1 Fenotipo 2
Esquizofrenia No esquizofenia
Adicion No adicion é

LELTL Y

Alelo T Alelo G

SNP rsl:
SNP: SINGLE NUCLEOTIDE POLYMORPHIS M Alelo T =[]
ATCGGCGTACCTGA TTCCGAATCCGTATCG Alelo G :.
ATCGGCGTACCTGA ATCCGAATCCGTATCG

El SNPrsl esta
asociado con el
fenotipo

Alelo T ORx4




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

Necesidad de consorcios PGC :

Psychiatric Genomics Consortium
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La definicion del fenotipo es muy importante. Se puede
incrementar el poder con fenotipos extremos
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Hit p<5x1@ after QC and Bonferroni

Meta-analysis

o . <

-Logy, PValue

8
Chromosome

Manhattanplot

Most of biomarkersfor ADRs
Most of biomarkers for complexg low
heritability disease

GWAS

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

NHGRI GWA Catalog o o
- www.genome.gov/GWAStudies .
’“{“""”""‘“"“‘ www.ebi.ac.uk/fgpt/gwas/ EMBL-EBI i .
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Common variants conferring risk of schizophrenia
Nature Stefansonret 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% CI) (95% CI) (95% CI) (55% CI)
rs6913660[CIF: 0.85 1.22 111 0.0021 1.14 4.7%107¢ 1.15 11%107%  MHC/
(1.10,1.36) (1.04, 1.19) (1.08, 1.21) (1.10,1.21) HIST1HZ8BJ
rs13219354[Tltr 0.0 1.25 119 0.00022 121 4.4% 1077 1.20 13 %107 MHC/
(1.11,1.42) (1.08, 1.30) (1.12, 1.30) (1.14,1.27) PRSS16
rs6932590[ 15+ 0.78 1.15 117 49%x1077 117 A4.4%107% 1.16 14 %107 MHC/
(1.05, 1.26) (1.10, 1.25) (1.11, 1.23) (1.11,1.21) PRSS16
rs13211507[T]||% 092 1.24 127 3.1x107° 1.26 3.1x 1078 1.24 83x 107" MHC/
(1.08,1.42) (1.15, 1.40) (1.16, 1.36) (1.16,1.32) PGBD1
rs3131296[G 1Y+ 0.87 1.21 120 53%x10°% 121 21x 1078 1.19 23x107Y MHC/
(1.08, 1.36) (1.11, 1.30) (1.13, 1.29) (1.13,1.25) NOTCH4
rs12807809[T] 0.83 1.19 113 0.00022 115 50x 1077 1.15 24%x107%  NRGN
(1.08,1.32) (1.06, 1.21) (1.09,1.22) (110, 1.20)
rs9960767[Cl4#+r  0.056 1.30 120 0.00044 123 22x 1078 1.23 41x107% 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 GermanyHungary
the Netherlands, Norway, Russia, Sweden, Finland; Spain ;..
(Santiago) and Spain (Valencia)
1st2,663cases and 13,498 controls
2"dtop 1,500 in 4500 cases and 4500 controls el d
3dtop 25 in 4,999 cases and 15,555 controls R R ) ' |
4 top 10 in 14,000 cases and 16,000 controls B T e

Kandhaleeet al. Inflammation and immunity in schizophrenia: implications for
pathophysiology and treatment.ancet Psychiatry. 2015 Mar; 2(3): 2380.



https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=26359903
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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.

DRD2 plays a role in

L e reward sensitivity and
i = may also be central to
R— i executive functioning
; |: I M PDE4B, which has been implicated in prior GWASS.
P § § #1 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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GhdzNJ 'yl féeasSa KAIKE AT
Sclg e Cimer association of the addictierf with serious
A S mental and somatic illness. Thddictionrf
it e o PRS was morgirongly associated with using

Townsend deprivation index at M T e M
v T—— drugs to cope with internalizing disorder
40+ Biireritenmpioyment stakis: Unabl Attendance/disability/mobility ‘ B . . I-l
Wi s alowance: Doy g S5O ORI renes, N\ s ctames  Gatogory symptoms (anxiety, depressiomG g1 dc n

disability 3llowance

60 1

® behavior

Soona peychatist o nervs. 0.62) than with the individual psychiatric

o “\Types of physical activity in last anxiety, tension or depression = ® e biological variable
@

- ¢ AmmclmsTR o e traits and disorders themselve§G '  n ®o 0

» environmental effect

suggesting that geneticorrelations between

general illness

SUDs and mood disordersay partially be
attributable to a predisposition to use

Attendance/disability/mobility Ever had known person concerned e physical disease
Own or rent accommodation lived in: allowance: None of the above  about, or recommend reduction of, =~ LR . .
st / ool consumptn: o S e substances to alleviate negative mood states

your household) ® substance use

404 Alcohol usually taken with meals (l) LIJ w@tﬁa é |. l-j 7\ 2 y- Q l:) .l.

L
® “ % Tobacco smoking: Never smoked

—-20 4 o s Age at first live birth

-log10(p) * Direction of effect

-60 1 .
Age f.ir/sl had sexual intercourse Smoking status: Never

PheWAS is a study design in

which the association between

SNPs or other types of DNA
Phenome Wide Association StudBheWA¥of theaddiction variants is tested across a large
rf polygenic risk score (PRS) in BieVUelectronic health record number of different phenotypes
database (N=66,915).

-804
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Rodriguez-Fontenla and Carracedo Translational Psychiatry (2021)11:256

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

Translational Psychiatry

ARTICLE

(Transcriptome Wide Association Study), reveals

Open Access

UTMOST, a single and cross-tissue TWAS

new ASD (Autism Spectrum Disorder) associated

genes

TWAYTranscriptomeé/Nide AssociationStudies)which integrate tissueexpressiorand genetic

data,are a greatapproachto identify new ASDsusceptibilitygenes
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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 Millart, 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®,
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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
with nearby or plausible genes, with new associations from the present study in bold.

All Critical Cohorts U

Clohisey Hendry!, J. Kenneth Baillief::2:8:10,

21519 critically ill cases comprising a
combination of microarray genotype and
whole genome sequence data from
critically ill cases in th&enOMICOK
(11,440 cases)

GenOMICG@razil (2,186) studies
ISARICAC (678 cases)

SCOURGE consortium (5,934 cases)

Nature, 2023

Expression of PDE4A in monocytes is associated with criticat{3)vithis
phosphodiesterase regulates production of multiple inflammatory cytokine
myeloid cells. Inhibition of PDE4A by several existing drugs is under
investigation in multiple inflammatory diseases and has been shown to be
in small clinical trials in patients with Covi. We find a strong association i
a key intracellulasignallingkinase, JAK1, which is stimulated by numerous
cytokines including Type | interferons aneblLAlong with TYKZ2, which we
previously reported to be associated with severe CaddL JAK1 is the targe
for JAK inhibitors, which have recently been shown to be effective therape
in Covid19.11 In addition to ACE2, we see for the first time a genomde
significant association in TMPRSS2, a key host protease which facilitates
entry, which we have previously studied as a candidate gene.
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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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’G Medicina  Challenge Needof translationof ALLvalid 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

N
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Survival  Proliferation

Diseasestratificationincludedin drugpipelinedesign

Someof the valid biomarkersare widely used
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ChallengeNeedof translationof ALLvalidbiomarkers

UG
EMA UGT1A Mandatory for EMA and FDA o .
FDA 100% 41 (69.5) 19 E
Dose 80-75% 16  (27.1) 1
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

the use of colony stimulating factor.
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Table 4: Dose reduction of irinotecan by UGTIA1%28 genotypes

The value of genetic polymorphisms to predict toxicity in
metastatic colorectal patients with irinotecdrased
regimens. BJCP Lamas et al. 2013

Retos:

Mutacion somatica:

Estandares técnicos y de procedimiento (incluyendo
bioinfromatica filtrado, priorizacion y analisis de variantes)
Esquemas de PT.

Organizacion de datos genomicos y clinicos
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Translacion de biomarcadores obligatorios o recomendados

ACCI

SERGAS strateqgy to Action|. Patientstreated

Farmacokinetics

implement pharmacogenetics with depot antipsychotics
in Psychiatry aripripazoléd risperidone
5
Farm neti Action|l. Pediatric
armacogenetics patients treetad with
psychodrugs

Estudios de costeficacia para los accionables
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Genome-wide polygenic scores for common
diseases identify individuals with risk equivalent
to monogenic mutations

Control

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* -2 0 2 4
Polygenic risk score
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validacion de modelos.
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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



313 variantes= BREAST CANCER POLYGENIC RISK SCORE

ARTICLE

Polygenic Risk Scores for Prediction of Breast Cancer Puntuacion de riesgo poligénicp:
and Breast Cancer Subtypes suma ponderada de los alelos de riesgo.

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

CJoCJoJocJo

o o
[ Y
vy
w = ﬁ o O O O O
& U
2 gauvant
powerful and reliable predictor of breast cancer risk that may improve breast cancer prevention programs. -‘é - g Ig g glg S o - 4
- 5 L YYVYYYYUYY,
B L viviviviivh L]
[ R Lowest a ® ® OO0 O ©C O O © on-i
N g POULYLLYYUYYYLY
.5_10 [N i.ﬂoﬂﬂﬂﬂ o Qo o
- R & aririvdviviviylvivlvi 1 |
20.40 s ® © O O © O O © © © © © @
o) | ARNTIRTITTITITITIVL L |
60-80 ® @ O O O O O O 0O O 0 O O 0 @ @
't | #§SGO0O000000RE
B s 4 ile >

‘ PRS percent
. 99-100 Highest B . .
{IF‘ICI‘EESIHE ris

A
—

Source: RGA



