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Embrapa’s Animal Genomics

Network — A little History
e Background (2007):

— Several projects underway designed to apply
genomics tools to seek solutions for general and
specific issues to Brazilian animal production
systems

e Carcass and meat quality
* Endo/ectoparasite resistance

— Low level of integration between research teams

— Need to pool and integrate human resources and
research infrastructure
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Embrapa’s Animal Genomics
Network — A little History

* Funding from 2008-11

— USS1.25million start-up + (USS1.9 million of pre-
funded projects

e Nine Research Units and 10 Universities and
National Research Institutions

e >80 Research Scientists
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Embrapa’s Animal Genomics
Network — A little History

* Major Objectives

— Create solid environment for multi-disciplinary
research teams to interact to work on current
research challenges

» Experimental design, collection of phenotypes and
biological samples

* Molecular data generation
e Data analysis

— Establish groundwork for designing new, higher
challenging projects
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New “SEG” Projects
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http://dx.doi.org/10.1126/science.1169588
http://lattes.cnpq.br/1459020955134925
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Current Context

NextGenSeq

— New Sequencing and Genotyping tools and

approaches

Animal Breeding: Genomic Selection

Metagenomics
New Species

— Development of breeding populations

— Lack of genetic management and breeding tools
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Embrapa’s Animal Genomics
Network- |

* Funding 2013-16
— USS2.5million

e Ten Research Units and 15 Universities and
National Research Institutions

e >9(0 Research Scientists

EEEEEEEEEEEEEE

Ministério da f )
: E’" o/ - D& Agricultura, Pecuédria <
‘ e Abastecimento

PPPPPPPPPPPPPPPPPPPPPPP




Major Research Projects
Underway
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Development of GS Tools for Tick-
Resistance Traits in Braford Cattle

Project Leader: Fernando Cardoso
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Development of GS Tools for Tick-
Resistance Traits in Braford Cattle

e Genetic evaluations for traditional traits
— Growth
— Reproduction

e Need to include tick resistance and carcass
and beef quality traits

EEEEEEEEEEEEEE




Development of GS Tools for Tick-
Resistance Traits in Braford Cattle
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Development of GS Tools for Tick-
Resistance Traits in Braford Cattle

Varance WTICKE LTICK NTICK LTICK
Components A n= 1,821 animals {all C{z) n = 1,164 animals {GC>5 ncks)
T, 1990 0035 10 80 0.044
0 85.20 RRIER 07.66 CHED
hﬂ2 + s.e. 0.19 + 0.049 0,27 £+ 0,060 0,23+ 0.063 0.34+ 0,077
7, 1622 0024 14 30 0.032
Ef., §7.67 0.101 101 .48 0.008
11, + 5.e, I]lﬁ:l:l][luiﬁ 0.20 £+ 0.054 0,19+ (.059 0.25+ 0,070

= E‘Fa Additive genetic vanance, -:}",.—:J.v rronmental vanance

Cardoso et al, (2006)
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e @ GenSys |
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e Tick counts on over 4000
animals

e DNA collected

* Genotyping of 2000 animals \

in 2011
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Initial Results
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MP2 — Genome Sequencing Network

Project Leader: Alexandre Caetano

l PA 2 - Identificacdo de representantes das 5 Principais Linhagens de Nelore |

|

fj‘: é‘? f*‘:’ *Development of
! -

capacity to assemble and
llumina llumina llumina llumina llumina | (Co:frgtaadcgido
| = analyze genomes on a
-
— . [
e | routine basis
Gcnoma-lncllicus Montagem de cada sequiéncia com base na Referéncia — P,:/?Ocrc;izzrcnn:r;t:se
Referéncia Indicus Sequéncias
| | | | > -
*Genotype by sequencing
comparativade
Comparacao das sequéncias montadas entre elas e com o genoma referéncia sequéncias
taurus para identificacdo de SNPs, CNVs genomicas

PAb—Ider'TtifiCM??de ‘|ntegrati0n With

estruturas eregioes
gendmicas com fungGes

Comparacdo da sequencias montadas entre elas e com o genoma referéncia importantes para E b ’ t.
taurus paraidentificacao de SNPs, CNVs controle de caracteristica I I l ra p a S ge n e I C

de interesse economico

PPs evaluation programs

FTecnologias para genotipagem por seqiienciamento
rldentificacdo de Assinaturas de Selecao
rldentificacdo de mutacdes estruturais e em genes em
regides de interesse previamente identificadas
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MP2 — Genome Sequencing Network

Library
Ave. Insert # of Fold
Size Libraries # Reads # of bp Coverage | Application
contig and
300 8 609,017,028 | 61,510,719,828 25.63 scaffolding
contig and
700 8 592,138,918 | 59,806,030,718 24.92 scaffolding
3kb 8 253,796,928 9,136,689,408 3.81 scaffolding
5kb 8 308,768,814 | 11,115,677,304 4.63 scaffolding
10kb 8 243,264,538 8,757,523,368 3.65 scaffolding
TOTAL 2,006,986,226 | 150,326,640,626 62.64
Contig Merge Total bp in
Assembly Min. Min. | Similar | Gap # Scaffolds & | Total bp in Scaffolds &

Trial kmer [ Length | Cov. | Seq. Fill | # Contigs | Scaffolds | Singletons scaffolds Singletons N50 N9O
3 31 33 5 3 no |16,449,697| 113,688 [ 13,248,260 | 2,870,266,187 |3,971,749,367 | 49,152 69
4 31 S 5 3 yes | 3,264,898 85,301 643,319 2,845,793,213 | 2,973,209,467 | 140,663 | 17,140
5 31 200 5 3 yes | 3,264,898 15,103 1,329,311 [ 2,568,202,558 |2,731,148,060 | 649,030 | 54,144
7 31 200 15 3 yes | 3,313,110 19,609 1,403,878 | 2,556,466,909 |2,730,476,662 | 551,053 | 36,831
6 31 300 15 3 yes | 3,313,110 17,591 1,709,630 | 2,507,860,974 |2,755,501,738|518,083|11,067
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GS in Zebu Dairy Breeds in Brazil

Project Leader: Marcus Vinicius Silva

* Genetic evaluations for several breeds
— Gir, Girolando, Guzerat

* Implement GS in the evaluation programs
— Gir
— Girolando
— Guzerat

* Genotyping data on 5,000-10,000 animals

%, ASSOCIACAO

A BRASILEIRA
DE CRIADORES
DE BOVINOS

G {C R K GUZERA

GIROLANDOg | cud s> HOLANDESA
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Integration of Brazil into the Sheep Hapmap and Genome

Sequencing Consoritum
Project Leader: Samuel Paiva

The sheep HapMap and Breed Diversity Experiment

Total of 3200 ammals genotyped using the SNFP50 BeadChip

-72 breeds from Africa, Asia, Sth America, Nth America, Cartbbean, Middle East,
SW Europe, Central Eurcpe, Northern Europe, Australia and New Zealand.

- selection of wild sheep (argali, urial, mouflon, bighorn, thinhorn)
- out group species (barbary, goat, thar, cattle..)

Ministério da
G Agricultura, Pecuéria

/ e Abastecimento
» PAIS RICO E PAIS SEM POBREZA




Bergamasca
Rabo Largo
Corriedale
Somali
Morada Nova
Santa Ines
Pantaneira
Crioula Lanada

lle de France
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GS in Holstein Breed in Brazil

Project Leader: Claudio Napolis

* Implement GS in the national evaluation

program

— Genotyping data on 1,500 animals

— Collaboration with Europe and US to exchange
genotyping data on imported bulls

* Integrate Brazil as a member of Interbull

— Make necessary adjustments on data collection
and analysis procedures

* Work with National Holstein Association to
integrate new variables into current business
model

G @ 00009099 .. . GOVERNO FEDERAL

Ministério da )
‘ e Abastecimento
PAIS RIC PAIS SEM POBREZA




IMP2 — Nelore Genomic Selection

Project Leader: Luiz Otavio Campos da Silva

* Implement Genomic Selection into Embrapa’s
Nelore genetic evaluation and breeding
program (Geneplus)

* Focus on reproduction, carcass and meat
quality
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Genomic Selection in Swine

Project Leader: Monica Ledur
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Nucleus Unit Location

Unit 9 (340 sows) Ponte Serrada — SC

S:agj;far Unit 10 (550 sows) Ponte Serrada — SC
Unit 11 (550 sows) Irani — SC
Unit 12 (340 sows) Irani — SC
Unit 13 (550 sows) Irani — SC
Unit 14 (550 sows) Irani — SC

Backup (380 sows) Uberlandia - MG I
» Total —3.260 sows 1
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Genomic Selection in Swine

* Genotyping of 5000 animals with the
lllumina swine 60K

* Data:
— Growth
— Feed efficiency
— Carcass and meat quality

— Reproduction
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Embrapa’s Animal Genomics
Network — Il
Proposed Research Actions
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PC3 — Genomic Selection

PA 3.1 GS in Zebu dairy Breeds

PA 3.2 -Development of GS Tools for Tick-Resistance Traits in Braford Cattle

PA 3.3 - GS in local ovine breeds

PA 3.4 — GS in dairy goats

PA 3.5 — GS in Holsteins
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PC4 — Gene Mining and Identification
.

PA4.01-Gwas in Chickens for identification of genes of economic interest

PA4.02 — Identification of bone integrity genes in broilers

PA4.03 — Identification of genes that affect production traits in Canchim cattle

PA4.04- Identification of genes that control pol/horn presence in Zebu cattle

PA4.06 -ldentification of genes that control pol/horn presence and cryptorchidism
in Morada Nova sheep

PA4.10 — Identification of genes associated with gastrointestinal parasite

resistance in goats
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PC5 — New Species
e,

PA 5.1 — Sequencing and de novo assembly of Cachara (Pseudoplatystoma
reticulatum)

PA 5.2 - Sequencing and de novo assembly of tambaqui (Colossoma macropomum)

PA 5.3 Sequencing and de novo assembly of caprine Lentivirus

PA 5.4 — SNP identification in cachara and pintado

PA 5.5 — SNP identification in pacu-tambaqui.

PA 5.6 — SNP identification in shrimp (P. vanname:i)

PA 5.7 — Bovine tich (Rhipicephalus Boophilus microplus) transcriptome analysis

PA 5.8 - Haemonchus contortus transcriptome analysis
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National Production of Tambaqui
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National Production of Cachara
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PC6 - Metagenomics
e

PA 6.2 — Metagenomics of Morada Nova ruminal flora for identification of
molecules and mocriorganisms of biotechnological interest

PA 6.3 — Udder metagomics in sheep with focus on mastitis resistance

PA 6.4 — Broiler intestinal metagenomics with focus on the identification of
beneficial and pathogenic organisms

PA 6.5 — Metagenomics of swine respiratory viruses

PA 6.6 — Comparative studies of microbiota from chicken house bedding and
healthy and diseased animals for improvement of management systems

PA 6.7 — Study of the microbiota in swine and avian effluents.
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Major Opportunities

* Collaboration on data analysis

* Development of new collaborative projects

e Capacity building
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