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Projeto Genoma Equino

v Surgiu o plano de sequenciamento do genoma equino;

Objetivo Inicial:

v mapa genético do cavalo (32 cromossomos);
v elucidar doencas, criar vacinas e tratamentos;
v caracteristicas geneticas de cor da pelagem;

v desenvolvimento de testes diagnosticos de doencas;




And coming around the e
track, looking promising ..
The horse genome map
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Projeto Genoma Equino

= Em 1990:
v Aprovados US$ 3 bilhdes;

v Maior parte da verba era destinada a modernos equipamentos de
seguenciamento, programas e computadores de bioinformatica;

v" Projeto do Genoma Equino baseado no Projeto Genoma
Humano;

= Em 1995:

v' 70 cientistas de 20 paises se reuniram em Lexington/Kentucky
para montar o plano de mapeamento do genoma do cavalo;

v mapeados 7 genes de 1 cromossomo;

v'15 cavalos foram coletados e distribuidos em 22 laboratoérios de 12
paises;




v’ Elaboracao do Projeto Genoma Equino

v’ Foto da reuniao de outubro de 1995 em Lexington/Kentucky:;

v Havia 70 cientistas de 20 paises
v’ foram 7 reunido de 1995 a 2007

1995 in Lexington/Kentucky
1997 in San Diego/ California
1999 in Uppsala/Sweden

2001 in Brisbane/Australia

2003 in Kruger Park/South Africa
2005 in Newbridge/Ireland

2007 at Lake Tahoe/California




Sequenciamento do Genoma Equino

= Em 2002:

v 900 genes mapeados
v US$ 7 milhdes e US$ 10 milhdes para completar o mapa do
genoma

* Financiamento:
Equine Research Coordination Group - AAEP, AQHA, Grayson-Jockey Club
Research Foundation e Morris Animal Foundation

* Principais Universidades envolvidas:
University of California-Davis, Cornell University, University of Kentucky,
University of Minnesota, Texas A&M University, Tufts University

* Laboratorios Privados:

Australia, New Zealand, France, Sweden, Germany, South Africa, Japan,
Czech Republic, Poland, Denmark, Norway, and the United Kingdom.




Sequenciamento do Genoma Equino

* se estimava 100.000 a 300.000 genes
Mas... na verdade 20.000 genes (representando 2% dos
Cromossomaos)

= Em 2005:

o Instituto Nacional de Pesquisa do Genoma Humano alertou para o0s
beneficios do sequenciamento do genoma equino na Medicina.

= Em 2006:

v 0 sequenciamento comecou em fevereiro;

v" 0 genoma foi cortado em 30 milhdes de pedacos;
v’ sequenciamento de cada pedaco estava completo em julho;
v montagem da sequéncia concluida em janeiro de 2007;

UCSC Genome Browser Home



http://genome.ucsc.edu/

genome.gov
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Highlights EJrss

The heart of the matter: genomics and
cardiovascular disease

Please join NHGRI at a "genomics and cardiovascular
disease’ lecture by Les Biesecker, M.D., Genetic Disease
Research Branch, NHGRI. The April 13 lecture at Suburban
Hospital in Bethesda, Md., focuses on the genetically
distinct components of cardiovascular disease and how

genomic diagnostic approaches can provide the basis for
individualized patient treatment. Read more

» beneficios do sequenciamento do genoma do cavalo para a pesquisa medica e
veterinaria;

« sequenciamento de 24 genomas de mamiferos para identificar semelhancas e

diferencas com o genoma humano;

Institute Diversity Action program, has taken big steps towards his dream



http://genome.ucsc.edu/index.html
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UCSC Genome Bioinformatics

Genomes - Blat - Tables - Gene Sorter - PCR - VisiGene - Session - FAQ -
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Horse Genome Browser — equCab2 assembly (sequences)

The Sep. 2007 Equus caballus draft assembly EquCab2 (UCSC version equCab2) was produced by The Broad Institute. For more information about this

assembly, see EquCab2.0 in the NCBI Assembly database.

Sample position queries

A genome position can be specified by the accession number of a sequenced genomic region, an mRNA or EST, a chromosomal coordinate range, or
keywords from the GenBank description of an mRNA. The following list shows examples of valid position queries for the Horse genome. See the User's

Guide for more information.

Request: Genome Browser Response:

chr13 Displays all of chromosome 13

chr13:1-1000000 Displays first million bases of chromosome 13

chr13:1000000+20000 Displays a region of chr 13 that spans 20,000 bases, starting with position 1,000,000
AF506972 Displays region of mRMNA with GenBank accession number AF506972
BM734875 Displays region of EST with GenBank accession BM734875 on chr chr11
pseudogene mRNA Lists transcribed pseudogenes, but not cDNAs

Zinc finger Lists many zinc finger mRNAS

kruppel zinc finger Lists only kruppel-like zinc fingers

smith Lists mRNAs deposited by scientist named Smith

Collins M.E. Lists mRNAs deposited by co-author M_E. Collins

Use this last format for author queries. Although GenBank requires the search format Collins ME, internally it uses the format Collins M.E ..

Photo courtesy of NHGRI (press photos)

Assembly details
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Who is Broad?

The Broad Institute brings together a diverse group of individuals from across its partner institutions —
undergraduate and graduate students, postdoctoral fellows, professional scientists, administrative
professionals, and academic faculty

The culture and environment at the Broad is designed to encourage creativity and to engage all participants,
regardless of role or seniority, in the mission of the Institute. Within this setting, researchers are empowered
— both intellectually and technically — to confront even the most difficult biomedical challenges

Broad Institute:
 Instituto de pesquisa biomédica
« Centro colaborador no sequenciamento para NHGRI
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Horse Genome Project

The domestic horse, Equus caballus, is a member of the mammalian order Perrisodactyla. The horse genome
is being sequenced for two reasons. It is expected to help identify functional genome features common to all
mammals, and it will serve as a tool for researchers to better understand the diseases that affect equines. The
recent creation of modern breeds and the presence of specific diseases within certain breeds together
suggest that trait mapping may be relatively easy within horse breeds. Since horses and humans share a
number of medical conditions (such as allergies and arthritis), mapping disease genes using horse
populations may in turn benefit human health.

The equine genome sequencing project, perfformed mostly at the Broad Institute, has produced a high-guality
draft sequence of a female thoroughbred horse. BAC end reads for the project were generated by the
University of Veterinary Medicine, in Hanover, and the Helmhaoltz Centre for Infection Research in
Braunschweig, Germany. In addition, the project generated a large collection of single-nuclectide
polymarphisms (SNPs), to allow the mapping of genetic traits in horse populations. SNPs will be identified
from a variety of modern and ancestral breeds, including the Akalteke, Andalusian, Arabian, lcelandic,
Quarterhorse, Standardbred, and Thoroughbred.

Current Status




Projeto Genoma Equino

http://www.uky.edu/Ag/Horsemap/welcome

The Horse Genome Project is a cooperative international effort by over 100 scientists in 20 countries to define the genomes, the
DHA seguence, of the domestic horse. With this knowledge, scientists can begin to understand the genetic aspects of equine
physiclogy and disease. Genetic tools have the potential to help researchers find new therapies and treatments for diseases such as
laminitis, respiratory diseases, etc.

Some horsemen may worry that once the horse genome is sequenced, al the mystery and magic will be gone from horse breeding and
gwnership -- colorful characters around a racetrack replaced by colorless scientists with computer printouts and test tubes. Fear
not. The study of the horse genome is more like studying the weather than inventing a sports car. Consider the following. Al our
research on the weather has shown we can experience a sunny day in Florida knowing that a hurricane wil arrive in two days, but we
cannat change the hurricane. 5til the knowledge alows us to make choices; when the hurricane approaches we can abandon town or
we can shore up our foundations. Successful use of genomic tools wil help the horse breeders, veterinarians and horse owners to do
better what they already do.. anticipate problems, predict cutcomes and enjoy the unigue interaction between horses and people.

.html

RECENT NEWS

International Equine Genome Mapping
workshop

The 8th Dorothy Russell Havemeyer
Foundation  International Equine
Genome  Mapping  Workshop  took
place near Mewmarket, UK from July
22 to 25, 2009...[more]

MEDIA ECLPSE AWARD

writers at the Louisville Courier
Journal recently won the 2008 Media
Frlinma A&ward for dournalizsm hased
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RECENT NEWS

Twilight % 2 Thoroughbred mare bred and raizad at the McConville Bam at Comell University. She
mernationat Zoube Gerome

providad the DNA for the whole genome zaquence of the horse that was completed and amsembled at the Mapping Worksnop

Broad Inctitute in Cambridge, MA. The Thoroughbred originated in England during the late 16005 a5 a race :7;‘ an Wﬂ;wm
horse. One of the oldest stud books was izhed to maintai rdz and aid breeders in selecting for rmmi 1 Eaes o Geaoss
sound, fast race horses. Thoroughbred racing was popular and was adopted worldwide over the next 3 Mapping Workshop ook place

3 3 near Newmarket, UK from Juty 22
centuries. All modemn Thoroughbred horses trace 31% of their genes to 31 ancestors. 1025, 2005...[more]
MEDIA ECLIPSE AWARD

Writers 3t the Loukvile Courler
Journal recently wom the 2008
Medis Ecpse Award for
Jourmaitm Dased on an artide
aDout Thoroughtred rachg and

Bravo i a male Thoroughbred, closely related to Twilight. He lives at the McConmville Barn at Comell Break-conns. Trey pubikhed 3 3
University with Twitight. DNA from hiz blood cells was out into large fragments and cloned into a tool part sicry, Wcuding genetic,

5 L 4 3 2 % track surfaces and medications.
called 2 bacterial artificial chromozome (BAC). The collect of clones & called a “BAC Library™. 1 Coemection With the genetic

SECHION ey WenAewed saveral

Seiantists can wse BAC Boraries to find and study DNA sequances. Scientists wse the information from e i “":;:

Bravos DNA together with Twilights whole genome zequance to better understand the interplay of teks for the full 5t0rks On the
genetics, health and performance in horses. :OCG msaw Awardand e
Courler-Joarnat Wed  site wing

award for norse project
Genetis may hold key to

Injury Borses
{December 2008
Hrafnhetta i an lcelandio horse mare currently Eving in Prospect, Kentucky. She was chosen for HORSE  GENOME  SEQUENCE
random sequencing for comparizon to the DNA sequence of Twiisht. loelandic horses come from loeland ComeLET=
3 5 5 5 g NN The first araft of e Rorse
and are noteworthy for their fast, comfortable ambling gait oalled a tolt.  The population was : SeqIETE WaE recently
from horses brought by the Norwegians in the 7th century and maintained 2z an Bolated breed. Lompsted and deoosned. ..

[JAVMA Ne'ws, Aprt: 2007]

HORSE GENCME ASSEMSLED

http://www.uky.edu/Ag/Horsemap/hgphorses.htmi
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RECENT NEWS
AN INTERNATIONAL EFFORT :-mam& Eqiire Genome Mapoh

The Eth Dorothy Russell  Havemew
Foundation imternational Equine Genom

The Horse Genome Project is a collaborative effort by many research partners in North America, Europe, Woapohig Workshop ook place e
Asia, and Australia: ;‘f..;“,'“":‘:_ :JK from Sy 22 to 2

MEDIA SCLPSE AWASD

Writers 3t the Loutvilie Courter Journ
recently won the 2008 Medis Eclipes Aval
for journalim Based on an artide a0
Thoroughtered racing and Dréak-oowm
They potishad 3 3 part story, nciudh
FEOEtis, rack Surfaces and medication
N coneeciion With 1R gEnetis etk
ey Mervieeed several memiars of ¥
Horse Genome Project. See o
accompanying ks for the Tull storkes
e 2008 Medis ECee Awerd and U
artice nsel.

v HORSE GENOWME SEQUENCE COMWPLETE
, Tha first draft of the Rorse gencm
e MONTCE wWas recently completed ar
deposited...

[LAVMA News, Aorf 2007]

[North America] [Europe] [Asia] [Australia] HORSE GENOME ASSEMSLED
0Gta om Equine Genome Frecly Astad)
0 RESEIrCaTs Worldwie
{NE News, February 2007)

HORSE GENOME SEQUENCED
The first genome map of 3 home

http://www.uky.edu/Ag/Horsemap/hgppeople.html



Twilight
Egua Puro-Sangue, da Cornell University Ithaca/ NY

Amostra de sangue

Foi escolhida devido ter menor diversidade de
marcadores genéticos entre 10 cavalos testados

Kerstin Lindblad-Toh

Eli and Edythe L. Broad Institute, Massachusetts Institute of
Technology and Harvard University / Cambridge

Senguenciamento do genoma de mamiferos: camundongo, céao,
cavalo, chipanzé, gamba

Claire Wade

Computational Biology and Animal Genetics, The University of
Sydney




Projeto Genoma Equino

v gastos US$ 15 milhdes;
v' Tamanho do genoma: 2,7 bilhées de pb de DNA,;

v" Mapa de variacao genética entre racas (Andaluz, Puro-Sangue,

Arabe, Quarto de Milha, Akel Teke, Icelandic, Standardbred)
v" 1 milhdo de SNPs - http://www.broadinstitute.org/mammals/horse

v 90 variantes genéticas similares aos disturbios observados em

seres humanos (musculoesqueléticas, doencas neuromusculares,

cardiovasculares, respiratorias e de infertilidade)




=» Pesquisas Concluidas/Andamento:

v" Imunodeficiéncia combinada severa do cavalo Arabe
v' Paralisia periédica hipercalémica do Quarto de Milha
v Sindrome branca letal no Paint Horse

v Laminite

v Deformidades 6sseas
v Cdlica

v Hipoplasia cerebelar

v' Megacolon

v' Doencas musculares
v Doencas 0sseas

v Cor da pelagem

v Performance Atlética

v’ Fertilidade

v' Comportamento




* Publicado dia 6 de novembro de 20009.

Genome Sequence, Comparative Analysis, and
Population Genetics of the Domestic Horse

C. M. Wade, et al.

Science 326, 865 (2009);

AVAAAS DOI: 10.1126/science. 1178158

Genome Sequence, Comparative
Analysis, and Population Genetics
of the Domestic Horse
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Tables S1 to S14
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Seguenciamento

O DNA de 1 égua (amostra de sangue)
Biblioteca de BACs (314,972 BAC)
Sequenciador ABI 3730 (Applied Biosystems)
Arachne 2.0

EquCab 2.0

Genomas Humano, Bovino, Canino e Camundongo

Resultados:

v' O tamanho do genoma é de 2.7 Gb

v' maior que o cédo (2.5 Gb) e menor que o bovino e humano
(2,9Gb)

v 2% do DNA codifica proteina (98% “DNA Lix0”)

v 46% do genoma sao sequéncias repetitivas




Animais utilizados nos

estudos genomicos

Table S1. Sources of Samples

Strain

Numb
er

Contributor

Twilight -
Thoroughbred
Andalusion Horse
Icelandic Horse
Akhal teke
Thoroughbred Horse
Standardbred-Pacer
Quarter Horse
Arabian Horse
Przewalskii Horse
(Equid)

Donkey (Equid)
Paso Fino
Exmoor Pony
Trakehner
Friesian
Belgian draft
Norwegian Fjord
Shire
Suffolk Punch
Lusitano
American Saddlebred
French Trotter
Selle Francais
Thoroughbred
Arabian
Icelandic Horse
Hokkaido
Belgian draft
Quarter horse
French Trotter
Standardbred-Pacer

Hanoverian
Norwegian Fjord
Andalusian

Przewalskii Horse

—_ e e s A

—_

NN
SN SN N

8

Cornell University (USA)
University of Kentucky (USA)/Kentucky Horse Park
University of Kentucky (USA)/Kentucky Horse Park
University of Kentucky (USA)/Kentucky Horse Park
University of Kentucky (USA)
University of Kentucky (USA)

University of California -Davis (USA)
University of Kentucky (USA)/Kentucky Horse Park
San Diego Zoo's Institute for Conservation
Research (USA)

San Diego Zoo's Institute for Conservation
Research (USA)

University of Kentucky (USA)/Kentucky Horse Park
University College of Dublin (Ireland)
University of Kentucky (USA)/Kentucky Horse Park
University of Kentucky (USA)/Kentucky Horse Park
University of Minnesota (USA)
University of Kentucky (USA)/Kentucky Horse Park
University of Kentucky (USA)/Kentucky Horse Park
University of Kentucky (USA)/Kentucky Horse Park
University of Kentucky (USA)/Kentucky Horse Park
University of Kentucky (USA)

INRA (France)

INRA (France)

University of Kentucky (USA)

University of Kentucky (USA)

Uppsala University (Sweden)
Laboratory of Racing Chemistry (Japan)
University of Minnesota (USA)
University of California -Davis (USA)

INRA (France)

University of Kentucky (USA)

Institute of Animal Breeding and Genetics
(Germany)

Norwegian School of Veterinary Science (Norway)
University of Kentucky (USA)

San Diego Zoo's Institute for Conservation
Research (USA)

T Genome sequencing (G), SNP discovery (S), Re-sequencing (R), L=Linkage
Disequilibrium and Haplotype analysis (1)




Equino x Humano

revela sintenia conservada entre as espécies

17 cromossomos (53%) do cavalo comp6em o material
de 1 cromossomo humano (cao é 29%)

15.027 genes ortologos com humanos

90 hereditariedades podem servir para modelo humano:

v Infertilidade
v Doencas inflamatérias

v Desordens musculares

Sintenia: propriedade de dois ou mais
genes estarem localizados no mesmo

Cromossomo em espeécies diferentes. . ! ‘ .‘ l\'




Supporting Figures
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Sintenia Conservada
A - Cromossomos do Cavalo é colorido com o correspondente Humano

B - Cromossomos Humanos sao coloridos com Cavalo (H), Bovino (C),
Cao (D) e Camundongo(M).




Caracteristica Inesperada

» Novo Centromero Evolucionario (ENC) no cromossomo
11 (ECA11)

» mudanca de posicao centromeérica sem rearranjo do
Cromossomo

v ECA11 regido conservada em mamiferos

v’ formacéo evolutiva muito recente em equinos

v é funcional e estavel em todos os cavalos

Brago

* Regidao Centromérica de mamiferos é

tipicamente complexa, com repeticoes

satélite em tandem




Fig. S2. Localization and sequence analysis of the ECA11 centromere. (a)
Hybridization of the two major horse satellite sequences on horse chromosomes: the 23
bp repeat (2p1) is labeled in red and the 221 bp repeat (37cen) 1s labeled in green. All
centromeres are labeled with one or both satellite probes except chromosome 11
(anou 5) (b) Schematlc 1ep1e5e11mt1011 of the cytogenetic localization of the primary
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Homozigose no genoma do cavalo

v 46% homozigoto

v maior % observado entre os genomas sequienciados




—— Andalusian —— Norwegian fjord horse
—— French trotter Thoroughbred

—— |celandic horse -~ Belgian draft

—— Standardbred —— Hokkaido

—— Arabian ~— American quarter horse
—— Hanoverian —— Across breeds

Average r?

100,000 200,000 300,000 400,000 500,000

Distance (bp)

LD (Linkage Desequilibrium) por raca.
v Maioria das racas apresentam LD semelhante
v Puro-Sangue LD mais distante

v" 100.000 SNPs para mapeamento de racas

Desequilibrio de Ligagcao: associacdo nao-aleatoria de polimorfismos em
dois ou + locus, nao necessariamente no mMesmo cromossoma




Filogenia

Shire horse
Andalusian

Exmoor pony

—l— Thoroughbred |

Norwegian fiord horse

Przewalskii
Friesian
_E Akhal-teke
American saddlebred
Standardbred

French trotter

Suffolk punch

Belgian draft horse

American quarier horse

Icelandic horse

Paso fino

Lusitanc

Arabian

Selles Frangais
—/{— Donkey

d

ecad

Akhal-take
Belgian draft horse
French trotter
Standardbred
Friesian
Suffalk punch

Thoroughbred

Paso fino
American saddlebred
Norwegian flord horse
|celandic harse
Shire horse
Przewalskii
Selles Frangais
Andalusian
Lusitang
Exmoor pony
Arabian

American guarier horse

ecal

Przawalskii
Standardbred
Selles Francais
Suffalk punch
Exmoor pony
Andalusian
French trotter
Thoroughbred
|celandic horse
Paso fino
Arabian
Belgian draft harse
Lusitano

Friesian

Morwegian flord horse
American guarter horse
Shire horsa

Akhal-teke

American saddlebred

ecas

Paso fino
lcelandic horse
Shire horse
Amearican guarter horse
Lusitano
Merwegian fjord horse
Selles Frangais
Przewalskii
- Suffolk punch

Akhal-teke
Friesian
Exmoor pony
French trottar

Standardbred
Andalusian
Thoraughbred
American saddlebred
Arabian
Belgian draft horse

Shire horse 30314

American guarter horse
Standardbred
Belgian draft horse
Thoroughbred
Arabian
French trotter
Andalusian
Exmoar pany
Przewalskii
Selles Francais
Suffolk punch
Narwegian fiord horse
Lusitano
Akhal-teke
Friesian

Icelandic horze

Paso fino
American saddliebred
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98% dos SNPs sao polimorficos (verdadeiros);

sugerindo a expanséo da populacéo e estrangulamento da selecéo
genética,

Raca Akhal Tekel apresenta menor nivel de polimorfismo (61%) e
SNPs especificos;

Tx de SNP no cavaloe 1/1.200 pb;

Tx SNP similar ao homem e o cao

100.000 SNP para o mapeamento genetico;

Mapeamento de racas antigas;




SNP

Akhal Tekel

Standardbred

« 74,3% de polimorfismos ¢ 61% de polimorfismos
« maior nivel de polimorfismo « menor nivel de polimorfismo




Pelagem Leopardo do Apaloosa

APBA2 w—a MTMR10 o—-
MTMR15 =
TRPM1 we—u o

Chi-squared

Position on ECA1 (Mb)

v Heterozigoto — muitas manchas brancas

v Homozigoto — poucas manchas brancas (cegueira)

v" 85 individuos Apaloosa — 70 SNP identificados, sendo
2 em regidoes conservadas
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REPRODUCTION

SCIENCE
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Introducao

= |mportancia do mapeamento genético

*Isolamento de genes e marcadores associados com
caracteristicas importantes economicamente, como:
v Resisténcia ou suscetibilidade a doencas

v' Crescimento

v Reproducao

v' Desempenho Atlético

v" SNP (identificacdo rapida de doencas especificas dos
Cromossomaos)

v' Desenvolvimento de SNP-chip




Table la
Equine genetic disorders with available genetic tests

Trait/condition Chromosome

Glycogen storage disease IV, GBED ECA26q
Hereditary equine regional dermal asthenia, HERDA ECAI
Herlitz junctional epidermolysis bullosa, H-JEB ECA5p
Hyperkalemic periodic paralysis, HY PP ECAllp
Overo lethal white foal syndrome, OLWES ECAl7q
Polysaccharide storage myopathy, PSSM ECAI10
Severe combined immunodeficiency, SCID ECA9p

GBED: Quarto de Milha e Paint Horse, letal e recessiva
HERDA: Quarto de Milha, recessivo, potros de 1,5 anos.
H-JEB: semelhanca Homem

HYPP: Quarto de Milha, semelhanca Homem.

OLWES: gene Overo

PSSM: 10% de Quarto de Milha e 36% de Belgas

SCID: 8% dos cavalos Arabes




Equine genetic disorders with known linked markers

Trait/condition Locus Chromosome

Anterior segment dysgenesis, ASD ms ECA6
Cerebellar abiotrophy DMAPI, PRNPIP ECA2p
Degenerative suspensory ligament desmitis, DSLD ms ECAl4qter
Endurance performance ACE ECAII
Epitheliogenesis imperfecta LAMA3 ECAS
Fertility (sperm-egg fusion) CRISPI ECA20q
Insect bite hypersensitivity, IBH HMSOI ECAIS
Laminitis KIT downregulation ECA3
Osteochondrosis and navicular disease 8 candidate genes, SNPs Five chromosomes
Recurrent airway obstruction ms ECAI3

Recurrent exertional rhabdomyolysis, RER ms, gene exclusion ECA4/ECA12?
Sex reversal Y deletion including SRY ECAY

v Projeto em andamento no Texas para determinar SNPs e expressao génica
ligados a regulacao da fertilidade e determinacao do sexo. Analisando em
condi¢cOes de anormalidades.

v 10 — 15% da infertilidades do Homem séo causadas em mutacdes no Y
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EquineSNP50 Genotyping BeadChip

The EquineSNP50 Genotyping BeadChip features more than 54,000 evenly spaced and validated
SNPs derived from the EquCab2 assembly. This 12-sample Infinium® BeadChip presents a cost-
effective and high-guality genotyping solution for equine research.

Figure 1: EquineSMNP50 BeadChip

* Uniform Coverage:
High-density evenly distributed coverage across the entire
CEnome
+ High Throughput:
12 samples per BeadChip, 54,602 SNP assays per samplke
¢ Streamlined Workflow:
FPCR-free protocal

+ |Low Sample Input:
200 ng per sample

* Integrated Data Analysis:
BeadStudic Software

Introduction

The EquineSNPED Genotyping BeadChip was developed in collabora-
tion with the Intemational Equine Genome Mapping Workshop! and
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