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Background

» Mexico is the 14th largest country in the world, with a
total surface of 1,92,550 km? and more than 105 million
inhabitants™®

It has a wide variety of climatic conditions, from deserts
in the north to tropical rainy climate in the south and
southeast coastal areas

Geographically distant regions have different population
dynamics related to ancestral components and
demographic conditions

*INEGI, Il Conteo de poblacion y vivienda, 2005




Background

» Mexican population derives from more than 60 local
Amerindian groups, Europeans, and, to a lesser extent,
Africans

These groups have intermixed over the past 500 years,
leading to the “Mestizo” population that represents over
80% of Mexicans today

As result of this demographic history, it is important to
characterize the genetic makeup and the genetic risk
factors for common diseases of the Mexican population




Mexican Population
has a Unique Genetic

Native language speaking people*
>18 %
15-18 %
8-15%
4-8 %

<4 %
INEGI Xll Censo General de Poblacion y Vivienda 2000




Challenges of Medicine in Mexico

» Mexico, like most developing countries faces

= the unsolved problems of infections, malnutrition and
reproductive health problems, and

= the emerging challenges of the chronic and
degenerative diseases of the industrialized world

» Mayor health problems in the adult population are*
= Hypertension 30.8%
= Obesity 29.4%
= Diabetes 7.0%

*Olaiz-Fernandez et al. Encuesta Nacional de Salud y Nutricion 2006




Challenges of Medicine in Mexico

» The two most frequent causes of death in Mexico are*
» Cardiovascular diseases 22.9%
> Diabetes 15.3%

»> A feasibility study identified high social, health, economic
and ethical costs for Mexico if genomic medicine studies
were not developed**

A plan was laid out to implement a strategy that would
include a National Institute of Genomic Medicine within
the Mexican NIHs**

*INEGI, 2006
*Jimenez-Sanchez, 2003. Science 300: 295-296




The National Institute of Genomic
Medicine (INMEGEN)

> INMEGEN is one of 12 NIHs of Mexico; it was created in
July 2004 by the Mexican Congress

> Mission:

» To contribute to improving healthcare of the Mexicans
by developing world-class scientific research and
high-quality human resources, leading to medical
applications of genomic knowledge through an
innovative culture, technology and strategic alliances,
observing universal ethical principles




INMEGEN BIOBANK

The development of INMEGEN Biobank is a key strategy
to achieve INMEGEN'’s goals and mission

It is an important tool to increase the knowledge and the
scientific research about genomic medicine in the
Mexican population

It would provide support to other Mexican investigators
in other NIHs and research centers across the country




Framework of the INMEGEN Biobank

Blood sampling Processing and Ethical, legal

and Sample Quality and
data collection Control social aspects

Information Sample
management storage

Scientific Research
Projects related to common
health problems of Mexican

population




INMEGEN BIOBANK

The development of the INMEGEN Biobank was initially
oriented towards understanding the genomic structure of
the Mexican population

Subsequently, providing the bases for translating
knowledge of the genetic structure of our population into
a better understanding of common complex diseases

e Diabetes
* Obesity
e (Cardiovascular diseases

e Others




The Mexican Genome Diversity
Project

Its main goal is to characterize the genomic structure of
the Mexican Population to better design and analyze
genetic association studies

It started in 2005 and the first phase of the analysis is
expected to be published this year (2008)

The final goal is to genotype ~1.5 million SNPs

Samples from >2,000 Mestizos from 10 states (5 regions)
and >700 individuals from 4 ethnic groups have been
collected
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Benefits of a Mexican Haplotype

Development of cost-efficient approaches to characterize
the genetic basis of common complex diseases

Design of targeted association studies for fine mapping
and replication of GWA studies findings

Improvement in tagging and imputation of genetic
variants

Adequate correction for population stratification

Optimization of Ancestry Informative Markers (AIMs) sets
for admixture mapping in Mexicans and related
populations
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Proyecto: Variabilidad Genémica y
Mapa de Haplotipos en la Poblacion Mexicana
Carta de Consentimiento Informado
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Proyecto:Variabilidad Genémica y
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Carta de Consentimiento Informado

Dt ULIAN NHA YA JUM PRESENTAR M DH REHA OUMPUR KN GU
D€ LA LEY GENERAL D SALUD EN MATERIA DF INVESTIGAOON MRA LA SALLO.

FAVOR KIN AP XESHU JERKOIDHAN NAP JOC ELHIN DI R UUAN NAF BHAJA TETKA GUM JADHUIN GI0 GUM
AW,

DM PROTECTO GANGA NA SHA MACHIA NA THU CONTENER GU TUSD DA GU MEOCANCS NA BHA UL THU DUNIA GU
INSTITUTO NADONAL DE MEDIONA GENOMICA (INMEGEN) NA PHAT UM GANGA, INFORMADON NA B4 UM ESTUDARD
NA A UM MEORARD GL) QIDADO DE LA SALLID YA’ pOH PHAS AM

NP AT NA PHLY TUM DUSEA DHE ESTUDIO CON GRUPOS ESPECIRCOS YA QUE NA THUM GANGA DHE JA BER AM UM
KAMBIAR BHOX A I KAP IR FUEMBLOOS

FARA AP A PARTICIARD, NAP JI MENAS KA GIO NAR U KA GIO CHIOR, GO NAP JICTACAMICA COAMTIR, NA JAX GUM
CeXORA Y GIO GUM ABUIL. NAP PAKNICRAD OHAM X NAMK GIO UL UF NO MeT JUP JUM DUBRGOHA CHAM 3K TU
INAMICDMA AP NAM PAJ DHUR JUM BABUIDHA GUM TR CHAM TU RECIIRD AR PEAD JA PAUMBLIDHA AP G JATIAM M NAP
PR K5 A B CHAM TU JA AILLA, GIO BoX NA JOX IR MERK.

PRRA NA BA TU PHALH BUIDHA GU JARDT NAM BARIDHA PALHP GU TRAN MANG M MAKDS ML NAM BHA X1 X0A
KOTEHOMAN Ort RN ESTUDIO Dk TI UM ULSA' SHAME NA PAT' SR INSTITUTO NACIONAL OF MECKONA GENOMICA XS
Gl GURADAD NA ACL DM PROYECTO CONTAR KN GLI NAM AGA Dy COMIBON NAM TU GANGA, GU ITICA GO
G SOSEGURCAD PMEGEN

NAM JOH BAROIDHA" GU TYR AUEDE QUE NA PO DEMUTARD' PN MASHIUMIA, PERD JACH" GLIA NAM X MATICA
CONTROUAR JOTMOOA CHAKLE X MATA' GU RESULTADOA GUM 2t CHAM TU FARA FU KAINKAM N FARA DHISI NACH
O A

NAM S5 BASIOMA Gt AS NOR JOCA” NACH CHU KU PERDER NO NICH CHAM JUP DU, NO NICH CHU MA' CHAM TU
JAC KA BUDHA DESPUES NO GUT G MURSTRA CHAM M DA KA NAR JARDIGAN

Comeatimmnca y Srva
MIDHR JAP XI DINKUIROMAA GU JUMAY PARRAZO, XI ELIGRDAAP GUIO NAP Mil XI FIRMARDA NO'OP

DM AS 100 A NOM IS THTQUIA GLUS TR NASE BA TTQUIA NASH CHMUVIA XA IS TU KUGARA, NA BA'A GLIT GAANGADAM
Dt L/UAN UN TU TUN GUI AT GU X THUMATDHAKAM A MA'A PERMSH GL INMEGEN BTNICAM GUI NA 1T GA'A GU R
MU AP FULBLOS.

A TU LERONSOH GO MAR TE K DHINAM TUSEASIS BAT ¢ TR ASICH NAR O+ C-AM MAT SOCAM MIT IR AS NAS BA X
BHATY CHAT GUI NA MeT S5 A GU RESFUISTAS MAN. JOC MAT B8 NO MeT 5 BASEMI GUS reiU AN JX MATKA. JAF NI JAX
ENTENDERIS NAS P DHUK IUP DUSHA G MUESTRA, CHAM AL BHAL MAN JAX DHUE JO0 MAT KA NAJAX CHUM GUN TR
NA G CHAM BIAKA GUN NOMBAE.

Nomére el pemte paree Frra o rveyt pador
Frrea del parscperes L
e ceoepd copls del docemeres o parvicipamee!
s Ne
Nombre ddf tewige | Nombre dol teegs 1
Frra dof o | Fewa del watigo 2
Falncdn dul Terge con of partcpame Roncon ol Tewigs con of participene
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Informative
Brochure about the
Project




Blood Sampling: 24 ml per
participant







Genomic sample processing system
(GSPS)

GSPS links all the standardized steps into a complete,
contamination-free, automated system that includes:

v'DNA extraction and purification

v'DNA quantification
v'DNA normalization
v'PCR set up

The processing system is managed by the Freedom EVOware®
software

Freedom EVO liquid handling workstations can be customized
according to INMEGEN’s throughput requirements and
protocols




Genomic sample processing system (GSPS)

NucleoSpin® (Macherey-Nagel) on Freedom EVO Platform




Information
Included in the Barcode

Project

Gender
Phenotype
Date

Type of sample
Tube number

Sample number




Samples are storaged in REVCO
Freezers with Cryo-Secure System

 CryvoSecure Proximity Card Access System provides
safe secure, controlled access to the REVCO upright




100K + 500K: ~600, 000 SNPs  qm- 1,000,000 SNPs + 14,000 CNVs
6.0: 900,000 SNPs + 9,000 CNVs




Laboratory System

Instituto Nacional de

Medl Cl na G eno mica Bienverido usuzric: jestrada
MEXICO

Buscueda de nuzsiras

Busqueda por Codiga:
http://lims.inmegen.gob.mx:8000 - Busqueda por critzrios:
Provecto - Seleccionar - 4|

Detales de la muestrz
Estadc Sonora 4]

Cédigo: 2610510130300101 Genzro - Seleccionar - |
Orii EG1E5101301 00104

s Fzcha: E
Volurnen: 5,0000

Etapa | Exiraccion de DN -l
Concentracdn: 130.4850
e
Purezz: 1.8350

Fagina ce rzsultados: | 2 Siguiente Ullima

MNotas
Codigo Estado Geners Fecha Etapa Censecutive Segmento

» SE1051013036E1C1; Sonoa HOMBFE 13110/2005 Extraccion de DHA 001 o1
Refrizeracior ~] 261051013030C201 Soro-a HOMBFE 1341 C/2005 Extraccion de DA 002 o1

Mivel E Sorora 261051013030C3C1 Sotoa HOMBFE 1311 C/2005 Extraccion de DRA 003 o1

Lugar de coagelasion: 2 S010°3 1B 3102005 Extraccion de DHA 3
Caia [ 261051013031 ] 261051013030C4C1 Sovoa HOMBFE 131102005 Enh’a_-_l,f-_.m de DRA 00 o1
261051013030C5C1 Sovo'a HOMBFE 13(1C/2005 Extraccion de DHA 00s o1

Pasicién |1 261051013030C6C1 Sovo'a HOMBFE 1310/2005 Extraccion de DHA 006
261051013030C7C1 Soroa HOMBFE 131042005 Extraccion de DHA 007 o1
Modifitar || Cenar | 261051013030C801 Sovo-a HOMBFE 1301042005 Extraccion de DHA 008 ol
261051013030C9C1 Soqo-a HOMBFE 131042005 Extraccion de DHA 009 o1
26105101303010C1 Soro-a HOMBFE 1310/2005 Extraccion de DHA 010
X, | I*] estradag |26105101303011C1 Sonoa HOMBFE 1311C/2005 Extraccion de DHA 011 o1
26105101303012C1 Soro-a HOMBFE 1311042005 Extraccion de DHA 012 o1
26105101303013C1 Soo-a HOMBFE 131042005 Extraccion de DHA 013 o1
26105101303014C1 Soro-a HOMBFE 1311042005 Extraccion de DHA 0e ol
26105101303015C1 Soqo-a HOMBFE 131C/2005 Extraccion de DHA 015 o1
26105101303016C1 Soo-a HOMBFE 1310/2005 Extraccion de DHA 016
26105101303017C1 So10-a HOMBFE 13(10/2005 Extraccion de DHA 017 01




Where Are We in The Mexican
Genome Diversity Project?

We have genotyped all Mestizo and most Amerindian
samples (~75%) with Affymetrix 100K & 500K and
lllumina’s Hap550

Genotyping with lllumina’s 510S is in progress

We have completed a pilot study with 300 mestizo
individuals (6 out of 10 states: Guerrero, Sonora,
Veracruz, Yucatan, Zacatecas, Guanajuato)

We are running analysis for the whole Affymetrix dataset




Heterozygosity in Mexican Mestizos Is
Similar to that of HapMap Populations

Mexico

Central America




Evidence of a Distinct Ancestral

Contribution Not Represented in the
HapMap

eigenvector 2

-0.04 -0.02
eigenvector 1




Genetic Differences are Observed in
Mexicans from Different Regions




Average Haplotype Block Size in Mexicans

is expected to Be Similar to CEU and
CHB+JPT
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Regional Differences in Ancestral
Proportions are Observed in Mestizos
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> We used a set of 33
AlMs with known MAF in
European, Amerindian
and African populations

» STRUCTURE:
unsupervised clustering
model, K=3

» Mean ancestral
proportions in 300
Mexican Mestizos:

Amerindian=55%
European=33%
African=11%




Genome-wide genotyping results are
available in the public domain

El Detalles
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Other Research Projects associated to
INMEGEN Biobank

Association Studies:

Age-related macular degeneration
Cardiovascular Diseases

Obesity

Type 2 Diabetes

Autoimmune diseases: SLE, RA
Osteoporosis

Molecular Profiling (CNV, RNA and/or protein):

> Breast Cancer
> Thyroid Cancer
> Lung Cancer




Current Challenges

The development of a Biobank as a reference point in
Mexico requires some cultural changes, focusing on
common goals as opposed to individual, unrelated or
duplicated efforts

The need for training courses about the importance of
Biobanks in the scientific world in order to motive to
clinicians and basic scientists to join efforts

Founding limitation is a global challenge for science:
strategic alliances between industry and public research
institutions




Participants

INMEGEN - Research
Gerardo Jiménez-Sanchez
Santiago March Mifsut
Irma Silva-Zolezzi
Jesus K Estrada-Gil
Alejandra V. Contreras
Laura Uribe
Laura del Bosque Plata
Eros Balam Ortiz
Enrique Hernandez-Lemus
Juan C. Fernandez
Fabiola Morales
Leticia Sebastian
Luis A. Alfaro

Columbia University
Itsik Pe’er

INMEGEN - Outreach & ELSI
Eduardo Barrientos Rangel
Cesar Lara
Alejandro Lépez
José Bedolla

INMEGEN - Information

Technology
Carlos Davila
Rodrigo Goya




