Figura 1 Imagen de un Oncochip CNIO.
El Oncochip consta de 9.300 genes humanos
relacionados con el cancer y distribuidos en 22.300
manchas (spots) impresos.
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Figura 2. Estratificacion de pacientes de linfoma difuso de célula B grandes. El uso
de microarrays de DNA permite la separacion de este tipo de linfomas en tres
subgrupos distintos con distinta firma molecular y muy diferente prondstico. Los
tres subgrupos son indistinguibles por técnicas histologicas convencionales

Rosenwald et al (2003) J. Exp. Med 198, 851-862
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*Muestras de tejido tumoral obtenidas durante cirugi  a son material para
tipificacion de la expresion de genes.

*Los niveles de expresion de genes relevantes parap  rondstico son determinados
por analisis en DNA Microarray.

*El resultado molecular permite que los pacientes se  an clasificados para el
pronaostico de su enfermedad, lo que facilita la dec ISION terapéutica.




Se Inicidé un proceso de cambio sobre la
forma de entender la medicina, el
desarrollo humano Yy la causa de muchas
enfermedades..

Este conocimiento incorporado a la
practica clinica esta permitiendo progresos
Insospechados en el diagnostico prenatal y

preimplantatorio,

en la identificacion de portadores
asintomaticos de enfermedades de base
genética y en la comprension de las
denominadas enfermedades raras.




S e b S e SRS

DIAGNOSTICO PREIMPLANTATORIO

DIAGNOSTICO PRESINTOMATICO




Estos adelantos empiezan a aportar mejoras
significativas en el tratamiento de
, en enfermedades
hematoldgicas, neurologicas vy
cardiovasculares, sea desde la perspectiva del
diagnostico predictivo como de la

farmacpgenética y la farmacogendmica,
ademas de la “toxigenOmica”’, que se ocupa de
la respuesta de los individuos a las sustancias

toxicas en funcion de su genomay a la
evaluacion de riesgos para la salud en funcion
de diferentes entornos , profesional o _habitual.




La posibilidad de conocer la susceptibilidad
iIndividual para padecerlas, lograr diagnosticos
en fases muy precoces , 0 predecir la respuesta
personal de cada paciente al tratamiento , nos
conducen al nuevo paradigma: el de la medicina
iIndividualizada, Y preventiva.

Las variantes
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Farmacogendmica

e El Proyecto Genoma Humano permitio
detectar en distintas personas
respuestas diferentes a

un mismo farmaco.

* Nace la “medicacidon personalizada de
acuerdo al genoma” del paciente.




Descubrimiento Desarrollo

ENFERMEDAD TARGET SELECCION FARMACO
GENETICA  VARIABILIDAD RESPONDEDORES  GENETICA

Eleccion del
mejor target




Farmacogenomica y Medicina
Personalizada.




Farmacogenética y Farmacogenomica

Un tratamiento para cada paciente
con el farmaco mas adecuado, a la
dosis necesaria para obtener la
maxima eficacia terapéutica con el
mMinimo riesgo y costo.

Esto demuestra que « |a
Farmacogenomica es una ruta

Inevitable con la cual, tarde o

temprano, la Industria vy la

se tienen gue encontrar».




DIAGNOSTICO PREDICTIVO

SNPs

Aplicaciones de los DNA microarray
Analisis de expresion

GWAS: Genome Wide Association Study




NUEVAS BIOTECNOLOGIAS

INGENIERIA GENETICA




Premio Nobel en Medicina 2007

Mario R. Capecchi Sir Martin J. Evans Oliver Smithies

& I +

Tres cientificos comparten el Premio Nobel en Medic  ina 2007 por sus
descubrimientos en principios para  introducir modificaciones genéticas en
ratones utilizando células madre embrionarias El Instituto Karolinska hizo publico

el lunes 8 de octubre, el premio Nobel de Medicina  del afno 2007.




. Ratones transgénicos

. Ratones knock-out




La transgénesis _se puede definir como la introduccion de ADN extrafio en un genoma , de
modo que se mantenga estable de forma hereditaria y afecte a  todas las células en los
organismos multicelulares . Los tres métodos principales empleados en la creac ion de

animales transgénicos son las microinyecciones de ADN

y la transferencia de genes
mediante vectores virales. Un transgen es el fragmento de ADN manipulado que s e desea
introducir en el genoma del animal . El transgén debe contener, ademas del gen que se
desee insertar, ADN adicional por delante (secuenci a promotora) y por detras (poli-A) en las
hebras constituidas por los sucesivos pares de base s. Este ADN adicional es el que
garantiza el engarce de las hebras en el genoma del  animal receptor. Aplicaciones de los
animales transgénicos: .- estudiar desarrollo embrionario y su regulacion , manipular la
expresion génica in vivo, funcion de genes especificos, utilizar a mamiferos como
biorreactores para producciéon de proteinas humanas :




Ratones Knock-Out

A los ratones en los que se elimina por
completo la expresié n de un gen propio se les
denomina ratones knockout. La pérdida del
gen puede ser de caracter Heterocigota u
Homocigota. Los ratones knockout permiten

estudiar el efecto que produce la eliminacion

de un gen de modo experimental..
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Fig. 1.20. Los defectos del sistema inmunitario pueden ser de tres
tipos: hipersensibilidad, inmunodeficiencia y autoinmunidad. Los dos
primeros son debidos a respuestas exageradas o insuficientes,
respectivamente. La avtoinmunidad es debida a un defectoen la
discriminacion entre lo propio y lo ajeno én ¢l proceso de
reconomeento iINnmunitano.

Respuesta inmunitaria
exagerada: Hipersensibilidad
Reacciones desproporcionadas
en relacion al dafio que puede
provocar el agente patdogeno en
la mayoria de los individuos de
la poblacion general.
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GENES DEL ASMA IDENTIFICARAS
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Function and pathway

Environmiental and ciidative stress — detoxification
Epithelial barmier intagrity

Immunoregulation

T-call-response inhibition and immuncregulation
T,.2 effector functions

T,.2 differentiation and IgE induction

Innate immunity — microbial recognition

Epithalial sarine protease inhibitor

Bronchial smooth-muscle relaxation
T-cell-response regulation — HAY receptor
Cysteiny! leukatriene bicsynthesis — inflammation
Inflammation

Inflammation

Antigen presentation

Antigen presentation

Antigen presentation

Regulation of cell growth and neural mechanisms
Detoxification of dnugs and carcincgens
High-affinity Fc receptor for IgE
Epithalium-derived anti-inflammatory protein
Environmiental and cuidative stress — detoxification
Induction of IFMy and THF

IL-4 and IL-13 signalling

Mitric oxida synthesis — cell—call communication
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Epitheliurm-derived ecsinophil chemoattractant
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Inactivation of inflammatory mediators
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Immunaregulation, cell proliferation
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Environmental and coidative stress — detoxification
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Figura 18-7 Loci de susceptibilidad para las enfermedades autoinmunitarias.

Se muestran las localizaciones cromosomicas de los loci de susceptibilidad de varias enfermedades au-
toinmunitarias en ratones endogamicos: Cia, artritis inducida por colageno; Eae, encefalomielitis auto-
inmunitaria experimental; /dd, diabetes insulinodependiente (tipo I); Sle, lupus eritematoso sistémico (Sles
se refiere a los locus que suprimen el LES). También se muestran en rojo las localizaciones de otros ge-
nes de interés inmunologico tales como CPH, citocinas (interleucinas, IL) y algunas moléculas CD. (Cortesia
del Dr. Vijay Kuchroo, Department of Neurclogy, Harvard Medical School, y del Dr. Jefirey Encinas, Bayer.)
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Multiples Genes y Multiples Enfermedades
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Currant Opinion in Immunology

Unigue and shared genes between SLE, RA and S3c.

Current Opinion in Immunology 2010, 22:698-705 www.sciencedirect.com
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Autoinmunidad: factores
geneticos

 La mayoria de las enfermedades autoinmunes
tiene un fuerte componente geneético, ejemplos
de alteraciones genéticas:

— Gen de IL-2
— Mutacion del gen Fas

— Alteraciones en la génesis de las
iInmunoglobulinas

— Gen del CTLA-4




Associations of HLA serotype with susceptibility to autoimmune disease

Disease

HLA allele

Relative risk

Sex ratio (Q:d")

Ankylosing spondylitis

B27

87.4

Acute anterior uveitis

B27

10

Goodpasture's syndrome

DR2

Multiple sclerosis

DR2

Graves' disease

DR3

Myasthenia gravis

DR3

Systemic lupus erythematosus

DR3

Type | insulin-dependent
diabetes mellitus

DR3/DR4
heterozygote

Rheumatoid arthritis

DR4

Pemphigus vulgaris

DR4

Hashimoto's thyroiditis

DR5

Figure 13-20 Immunobiology, 6/e. (© Garland Science 2005)







Some common autcimmune diseases classified by immunopathoegenic mechanism

Syndrome

Autoantigen

Consequence
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ENFERMEDADES AUTOINMUNES

Dependiendo si la respuesta esta

dirigida principalmente a:
Antigenos localizados en un
tejido especifico (ORGANO-
ESPECIFICAS).

Organ-specific autoimmune diseases

Hashimalo' ciciflis
Autzimmune pemicicus anemia
Autoimmune Addson's disease

Vitiligo

Myasthenia gravis

Systemic lupus enythematosus
fimary Sjégren’s syndrome

Palym '!.'IZ'.P:'-ZI'.I:.'-.:




Table 1. Selected Major Assodation Signals in Autoimmune Diseases,™

Chromosome

Candidate Gene Location

Lymphocyte activation and intracellular signaling

Major histocompatibility complex (HLA)

Protein tyrosine phosphatase nonrecep-
tor type 22 (FTPN 22)

Cytotoxic lymphocyte-associated protein
(CTLA4)

T-cell adtivation, Rho-GTPase-activating
protein (TAGAP)

Protein tyrosine phosphatase nonrecep-
tor type 2 (PTPNZ)

Tyrosine protein kinase 2 (TYKZ)

Tumor necrasis factor a—induced protein
3 (TNFAIP3)

THFAIP3-interacting protein {TNIPI)

Tumor necrosis factor receptor superfam-

ily member 5 (CD40)
Protein kinase C theta (PRKCQ)
Cytokines and cytokine receplors

Interleukin-23 receptor gene (IL23R)
region

Interleukin-2 receptor, subunit alpha
(IL2RA)

Interleukin-2/21 gene region

Interleukin-7 receptor (IL7R)

Interleukin-12B, p40 (IL12B)

Interleukin-10 gene (IL10) region

6pil
1pld
2033
6025
18pll
19p13
6g23
5q33
20q13

10p15

1p31
10p15
4q26
5pl3
5q33

1932

Possible Functions and Mechanisms of Action

Antigen presentation; complex, often disease-specific association
signals that finely modulate antigen presentation

Modulation of ymphecyte receptor activation; a polymorphism
resulting in an Arg620Trp substitution drives the association

Transmission of inhibitory signals in T cells

Expression in activated T cells

Expression in T cells; role in cell growth and differen tiation
Janus kinase downstream of cytokine receptors

Regulation of ubiquitination; down-regulation of nuclear factor kB
activation

Down-regulation of nuclear factor «B activation; fundtion of TNIP
is dependent on ubiquitin-binding dormain

Costimulatory molecule for B-cell activation; interaction with
T cells through CD40 ligand (CD154); broadly expressed

T-cell activation and signaling through c-Rel

Enhancement of select cell subsets, induding Th17 cells; multiple
association signals [eg., Arg381GIn polymorphism)

One component of interleukin-2 receptor signaling; linkage of dis-
ease-associated genotypes with decreased IL2RA expression

T-cell trophic growth factors: multiple associations ﬂanking both
cytokines

Differentiation and activation of T cells affected by interleukin-7
signaling

Cytokine subunit common to interleukin-12 and interleukin-23

Down-regulation of cytokines, MHC class Il and costimulatory
molecules

N ENGL ] MED 365,17

Major Associated Diseases

Mast autoimmune disorders

Type 1 diabetes mellitus, rheumateid arthritis, systemic lu-
pus erythematosus, Graves' disease, 7 Crohn's disease

Type 1 diabetes mellitus, rheumatoid arthritis, celiac
disease, alopecia areata

Rheumatoid arthritis, Crohn's disease, celiac disease, type
1 diabetes mellitus

Type 1 diabetes mellitus, Crohn's disease, celiac disease

Psorlasis, type 1 diabetes mellitus, systemic lupus erythe-
matosus, Crohn's disease, multiple sclerasis

Rheumatoid arthritis, systemic lupus erytheratosus
Systemic lupus erythematosus, psoriasis
Rheumnatoid arthritis

Type 1 diabetes mellitus, rheumatoid arthritis

Crohn's disease, ulcerative colitis, psoriasis, ankylosing
spondylitis, primary biliary cirrhosis]

Type 1 diabetes mellitus, multiple sclerosis, rheumataid
arthritis, Crohn's disease, vitiliga, alopecia areata

Celiac disease, Crohn's disease, ulcerative colitis, rheuma-
toid arthritis, type 1 diabetes mellitus

Multiple sclerosis, primary biliary cirrhosis, alopecia areata

Crohn's disease, ulcerative colitis, psoriasis, psoriatic
arthritis, systemic lupus erythematosus

Systemnic lupus erythematosus, type 1 diabetes mellitus,
Crohrf s disease, ulcerative colitis

MEJM.ORG  OCTOBER 27, 2011




Innate immunity and microbial recognition

Nucleotide oligomerization domain 2
(NOD2)

Interferon regulatory factor 5 (IRF35)

Interferon-induced helicase C domain—
containing protein 1 (IFIHT)

Autophagy-like 16L1 (ATGI6L1)

PR domain zinc finger protein 1
(PRDM1); autophagy protein 5
(ATGS)

Transcription factors

Signal transducer and activator of tran-
scription 4 (STAT4)

Signal transducer and activator of tran-
scription 3 (STAT3)

c-Rel (REL)

Other pathways or mechanisms

Endoplasmic reticulum aminopeptidase
1 (ERAPI)

Fc fragment of IgG, low affinity |la, recep-
tor (FCGR2A)

Chemokine (C-C motif) receptor 6 (CCRG)
Integrin alpha M precursor (ITGAM)

Ubiquitin-asseciated and SH3 domain-
containing protein A (UBASH3A)

Ubiquitin-conjugating enzyme E2L 3
(UBE2L3)

Insulin locus (INS)

2q32
17q21

2pl6

5q15

1p23
6q27
16p11
21q22
22q11

11p15

Sensing of bacterial peptidoglycan in nuclear factor kB activation;

loss-of-function, uncommon missense polymorphisms

Inducement of interferons, regulation of activation of pattern-
recognition receptor; multiple associated polymorphisms
affecting splicing and messenger RNA levels

Recognition of single-stranded RNA from picornaviruses; protec-
tion against disease conferred by extremely rare missense
mutations

Targeting of intracellular compenents to lysosomes

Expression of genes encoding beta-interferons repressed by
PRDM1 (also known as BLIMPI), which is a key regulator of
B-cell differentiation; ATGS part of autophagy complex, with
major association between PRDM1 and ATGS

Mediation of multiple cytokine signals, including interleukin-12

Mediation of multiple cytokine signals (e.g., interleukins 6, 10, 22,

and 23); gene-rich region of association

Transcription factor, a component of nuclear factor kB

Trimming of peptides for HLA class | presentation; interactive
associations with class | alleles observed in MHC class |-pre-
dominant diseases

Cell-surface receptor on phagocytic cells; associations including
His131Arg polymorphism

Expression on immature dendritic cells and memory T cells;
invalvernent in lymphocyte trafficking

Immune complex clearance and leukocyte adhesion; amino acid
change implicated as one causal allele

Association with ubiquitin and SH3 domain-containing protein

Ubiquitin-conjugating enzyme

Targeting autoantigen; expression palymorphism; possible role
in thymic selection

Crohn's disease

Systemic lupus erythematosus, rheurnatoid arthritis,
primary biliary cirrhosis, systemic sclerosis

Type 1 diabetes mellitus, psoriasis, selective IgA deficiency

Crohn's disease

Systemic lupus erythematosus, rheumnatoid arthritis,
Crohn's disease

Systemic lupus erythematosus,§ rheumatoid arthritis,
primary biliary cirrhosis, systemic sclerosis

Crohn's disease, multiple sclerosis

Rheumatoid arthritis, Crohn's disease, ulcerative colitis,
celiac disease, psoriasis

Psoriasis, T ankylosing spondylitis

Systemic lupus erythematosus, rheumatoid arthritis;
ulcerative colitisy:

Crohn's disease,} rheumatoid arthritis,; Graves' disease,}
vitiligod:

Systemic lupus erythematosus

Type 1 diabetes mellitus, rheumatoid arthritis, celiac
disease

Rheumatoid arthritis, celiac disease, systemic lupus erythe-
matosus

Type 1 diabetes mellitus

* MHC denotes major histocompatibility complex.
1A potentially distinct association within this implicated genetic region has been shown for this disease.
1 Genetic associations with this disease have been observed in patients of Asian or European ancestry.

N EMGL ) MED 365;17 MNEJM.ORG
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Interleukina-23

Se observo que varios componentes JAK- STAT han sido
Implicados en la sefalizacion de interleukina-12 y de
Interleukina-23, cada componente JAK-STAT es capaz dela
sefializacion corriente abajo de multiples citokinas

En enfermedad intestinal inflamatoria, psoriasis, y
espondilitis anquilosante, las sefiales de asociacio nen el
cromosoma 1p31 en la region que codifica el extremo C
terminal de receptor de interleukina-23 (IL23R)ys e
extienden en la region intergénica entre el IL23R y

IL12RB2.

Por el contrario, las asociaciones con cirrosis bl lar
primaria y enfermedad de Behcet predominan mas en |
region intergénica IL12RB2.

Las asociaciones gen éticas particularmente fuertes
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Proc. Natl. Acad. Sci. USA
Vol. 95, pp. 14875-14879, December 1998
Genetics

A genome-wide search for susceptibility genes in human systemic
lupus erythematosus sib-pair families

PaTrRICK M. GAFFNEY*T, GRAINNE M. KEARNS* 1%, KATHERINE B. SHARK®, WARD A. ORTMANN®, SCOTT A. SELBY*,
MicHELLE L. MALMGREN®, KRISTINE E. RoHLF*, THERESA C. OckENDEN*, RONALD P. MESSNER*,
RicHARD A. KING*, STEPHEN S. RicHS, AND TimoTHY W. BEHRENS*T

*University of Minnesota Medical School, 312 Church Street SE, Minneapolis, MN 55435; and ¥Wake Forest University School of Medicine, Medical Center
Boulevard, Winston-Salem, NC 27157

Communicated by Amo G. Motulsky, University of Washingion, Seattle, WA, October 16, 1998 (received for review September 14, 1995)




Gene(s) Disease association | Mechanism

AIRE | Autoimmune Defective expression
polyendocrine of tissue antigens
syndrome and elimination of

self-reactive T cells
in the thymus

Cumplement Lupus-like disease Defective clearance of
proteins immune complexes?
(C2, C4) Defects in B cell
tolerance?
N H LA Fas, FasL Lpr, gld mouse strains; | Defective elimination
O- y human ALPS of self-reactive
lymphocytes

AUtOi n m u n id - FcyRllb - Lupus-like diseases Eﬁii‘ﬁghijufof?edback

B cell activation

Foxp3 % | X-linked Deficiency of
polyendocrinopathy regulatory T cells
and enteropathy (IPEX)

IL-2; Several autoimmune Deficiency of

IL-2Ra/p diseases regulatory T cells
(increased risk
with polymorphisms)

NOD-2 *Crohn‘s disease Defective resistance or
(inflammatory bowel abnormal responses
disease) to intestinal microbes?

PTPN22 *Severai autoimmune Abnormal tyrosine
diseases phosphatase regulation

of lymphocyte activation?

Copyright £ 2008 by Saunders, an imprint of Elsevier bne



*CD28 esta presente en muchas céls. Ty se une a CD80 (B7-
1) y a CD86 (B7-2), las cuales estan en las CPA , cels
dendriticas, cels. B, y macrofagos.

*El antigeno asociado a LT citotoxicos (CTLA)4 (CD15  2), que
esta sobreexpresado en las céls. T luego de su activ.  acion,

también interactia con CD80 y CD86, resultando en un
Importante mecanismo inhibitorio de la funcién T.
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se expresa
constitutivamente en las
céls Treg y es activadora.

Por lo tanto una alteracion
en podria suponer
una disminucion de la
actividad Treg ,
propiciando
autoinmunidad




Thymus
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-
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v
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Caspase 10 deficiency
Defect in lymphocyte apoptosis

Survival instead of apoptasis

Cell expansion instead
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Currerd Opanion in lmimnmundslogy

% schematic model of the pathways targeted by the monogenic AlDs APS1, ALPS and IPEX in the central (thymus) and peripheral immunological
organs. The red crosses pinpoint the malecules or functions hit by the disease mutations. In APECED, defects in AIRE lead to impsaired expression
ectopic antigens in mTECSs, causing inefficient negative selection of T cells. In IPEX, the mutations in Foxp3 prevent the nomal development

regulatory T cells (Treg), and in ALPS 1 and 2 Fas/Fas ligand mutations result in the defective apoptotic elimination of autoreactive T cells.
fhbreviations: DG, dendritic cell; mTEC, medullary thymic epithelial cell; TCRH, T-cell receptor; Treg cell, regulatory T cell,

sciencedirect.com Current Opinion in Immunology 2005, 17.609-615
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ALPS (Autoimmune Lymphoproliferative
Syndrome)

Fas/FasL deficiency Caspase 10 deficiency
Defect in lymphocyte apoptosis Defect in lymphocyte apoptosis
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Monogenic autoimmune diseases — lessons of self-tolerance
Ismo Ulmanen', Maria Halonen'2, Tanja limarinen’ and Leena Peltonen'-?

Table 1

Major features of monogenic autoimmune diseases.

Disease Affected gene Number of Main clinical features Affected pathway Mouse model
and function mutations

APS1 AIRE >50 Hypoparathyroidism, Addison’s disease, Candida, Self-antigen presentation KO

transactivator diabetes, ovarian failure and negative selection in
thymus
TNFRSF6 > Splenomegaly, lymphadenopathy, Fas-mediated apoptosis Ipr/lpr-
membrane hypergammaglobulinemia, autoimmune diseases mouse KO
receptor
TNFSF6 Systemic lupus erythematosus, lymphadenopathy Fas-mediated apoptosis  gld/gld-
membrane-bound mouse
ligand
Caspase 10 Adenopathy, hepatosplenomegaly, haemolytic Lymphocyte apoptosis  None
cysteine protease anaemia cascade presently
available

Foxp3 Polyendocrinopathy, haemolytic anaemia, chronic CD4"CD25" regulatory T Scurfy-
transcription diarrhoea, eczema cell development mouse
factor

IL-2Ra deficiency IL-2Rax cytokine Lymphadenopathy, chronic diarrhoea, hepato- CD4*CD25" regulatory KO
receptor splenomegaly, chronic lung disease, recurrent T cell development

infections

KO, knockout.
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The ALR-funded International SLE Genetics (SLEGEN) Consortium SLEGEN AT A GLANCE
research project has identified multiple genes linked to women with

lupus. These findings set the stage for more studies that will eventually
lead to earlier diagnosis and new treatments for this debilitating iliness

» The Alliance for Lupus Research (ALR) founded
the international research consortium in 2005




Estudios de Asociacion
Genomica : GWAS
Genome W ide A ssoclation
Studies

\Se basa en el analisis de gran

todo el genoma, para
eterminar las variantes mas
.| frecuentes asociadasa.
-enfermedad y/o.aquellas
consideradas factores de
riesgo para la misma.




GWAS Asociacion a todo el genoma

Poblacion de pacientes

~3,000,000 SNPs a lo largo del genoma

* representando cada gen

Regiones
de
asociacion

Ubicacion cromosomica 22




Estudios de asociacion genoOmica en enfermedades

Haplotypo# 1 2 3 4 5... ...100,000

Hipertension Hipertrofia. Obesidad

Rta a drogas Arterioesclerosis Falla cardiaca Trombosis
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Online GWAS Catalog Helps Guide Disease Research €3 Share this
page
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groups of people looking for variations between individuals with

and without a health condition. Over the past few years, this » GWAS

approach has successfully plucked from our DNA code hundreds of the pesky one-letter genetic variations + catalog

that contribute to the risk of common health conditions, such as obesity and Type 2 diabetes. » Markers
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resource that can make the task a bit less daunting. PNAS, May 18, 2009

o 3 %0 a0 | Genome-wide association studies, commaonly called GWAS,
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The recent deluge of GWAS results coming from these studies is exactly why NHGRI created a resource
called A Catalog of Published Genome-Wide Association Studies. The catalog, which has been frequently
cited in scientific publications, contains descriptive and association data on hundreds of published common
genetic variations and their relationship with nearly 100 complex diseases and traits.

On a2 weelkly basis, epidemiologists from NHGRI's Office of Population Genomics manually curate information

from published GWAS and add them to the catalog. Researchers can search the catalog by journal name, first author, disease/trait,
statistical significance of association and other categories. Data from the entire catalog can also be directly downloaded as an Excel
spreadshest,
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Published Genome-Wide Associations through 12/2010,
1212 published GWA at p<_5x10-8for 210 traits

OO
NHGRI GWA Catalog
www.genome.gov/GWAStudies
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@ Abdominal aortic aneurysm
QO Acute lymphoblastic leukemia
@ Adhesion molecules

O Adverse response to carbamapezine
@ Adiponectin levels

© Age-related macular degeneration
QO AIDS progression

© Alcohol dependence

@ Alopecia areata

O Alzheimer disease

© Amyloid A levels

O Amyotrophic lateral sclerosis
QO Angiotensin-converting enzyme activity
© Ankylosing spondylitis

@ Arterial stiffness

@ Asparagus anosmia

@ Asthma

@ Atherosclerosis in HIV

© Atrial fibrillation

@ Attention deficit hyperacivity disorder
O Autism

@ Basal cell cancer

@ Behcet's disease

Q© Bipolar disorder

@ Biliary atresia

@ Bilirubin

@ Bitter taste response

QO Birth weight

@ Bladder cancer

@ Bleomycin sensitivity

@ Blond or brown hair

© Blood pressure

© Blue or green eyes

© BMI, waist circumference
O Bone density

© Breast cancer

@ C-reactive protein

@ Calcium levels

@ Cardiac structure/function
@ Carnitine levels

O© Carotencid/tocopherol levels
Q Celiac disease

O Cerebral atrophy meastres

@ Chronic lymphocytic leukemia

© Cleftlip/palate

@ Cognitive function

O Conduct disorder

@© Colorectal cancer

QO Corneal thickness

O Coronary disease

@ Creutzfeldt-Jakob disease
@ Crohn's disease

@ Cutaneous nevi

@ Dermatitis

@ Drug-induced liver injury
@ Endometriosis

© Eosinophil count

@ Eosinophilic esophagitis
@ Erecile dysfunction and prostate cancer reatment
@ Erythrocyte parameters
© Esophageal cancer
Essential tremor

Q© Exfoliation glaucoma
Eye color traits

@ F cell distribution

O Fibrinogen levels

@ rolate pathway vitamins
O Follicular lymphoma

© Fuch's corneal dystrophy
O Freckles and burning
O Gallstones

O Gastric cancer

@ Glioma

© Glycemic traits

O Hair color

© Hair morphology

@ Handedness in dyslexia
O HDL cholesterol

O Heart failure

O Heart rate

O Height

O Hemostasis parameters
@] Hepatic steatosis

O Hepatitis

@ Hepatocellular carcinoma
O Hirschsprung’s disease
O HIV-1 control

O Hodgkin's lymphoma

O Homocysteine levels

O Hypospadias

@ Idiopathic pulmonary fibrosis
© IgAlevels

@ IgE levels

© Inflammatory bowel disease
@ Intracranial aneurysm

Q@ Iris color

@ Iron status markers

@ [Ischemic stroke

O Juvenile idiopathic arthritis
@ Keloid

@ Kidney stones

@ LDL cholesterol

QO Leprosy

© Leptin receptor levels

@ Liver enzymes

@ Longevity

© LP(a)levels

O LpPLA(2) activity and mass
@ Lung cancer

© Magnesium levels

@ Major mood disorders

@ Malaria

© Male pattern baldness

@ Matrix metalloproteinase levels
O MmcP-1

@ Melanoma

O Menarche & menopause
O Meningococcal disease
O Metabolic syndrome

O Migraine

© Moyamoya disease

© Multiple sclerosis

O Myeloproliferative neoplasms
@ N-glycan levels

QO Narcolepsy

O Nasopharyngeal cancer
O Neuroblastoma

© Nicotine dependence

© Obesity

@ Open angle glaucoma

© Open personality

QO Optic disc parameters

0000000000 000000000000000000000000000000000°

Osteoarthritis
Osteoporosis
Otosclerosis
Other metabolic traits
Ovarian cancer
Pancreatic cancer
Pain

Paget's disease
Panic disorder
Parkinson's disease
Periodontitis
Peripheral arterial disease
Phosphatidylcholine levels
Phosphorus levels

Photic sneeze

Phytosterol levels

Platelet count

Polycystic ovary syndrome
Primary biliary cirrhosis
Primary sclerosing cholangitis
PR interval

Progranulin levels
Prostate cancer

Protein levels

PSA levels

Psoriasis

Psoriatic arthritis
Pulmonary funct. COPD
QRS interval

QT interval

Quantitative traits
Recombination rate

Red vs.non-red hair
Refractive error

Renal cell carcinoma
Renal function

Response to antidepressants
Response to antipsychotic therapy
Response to hepatitis C treat
Response to metaformin
Response to statin therapy
Restless legs syndrome
Retinal vascular caliber
Rheumatoid arthritis

NHGRI GWA Catalog
www.genome.gov/GWAStudies

Ribavirin-induced anemia
Schizophrenia

Serum metabolites

Skin pigmentation
Smoking behavior
Speech perception
Sphingolipid levels
Statin-induced myopathy
Stroke

Systemic lupus erythematosus
Systemic sclerosis

T-tau levels

Tau AB1-42 levels
Telomere length

O Testicular germ cell tumor
@ Thyroid cancer

@ Tooth development

@ Total cholestercl
Triglycerides
Tuberculosis

Type 1 diabetes

Type 2 diabetes
Ulcerative colitis

Urate

Venous thromboembolism
Ventricular conduction
Vertical cup-disc ratio
Vitamin B12 levels
Vitamin D insuffiency
Vitiligo

Warfarin dose

Weight

White cell count

YKL-40 levels
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© Francis Collins, 2008 ‘
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. “Lahistoria de la
. biologia se alteré
', para siempre en
la década pasada
- por la decision de
PROYECTO | » W& _ levar adelante un
Nt investigacion que
GENOMA N T vy permiti(’)

caracterizar al

HUMANO & X[ /TN . \ } &

set completo de
“intrucciones
genéticas del ser
humano.”

Francis S. Collins
Director of the National
. Human Genome
Research Institute

N EJM 1999, 882:42-65
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