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Glossario dos termos

BLUP = Best Linear Unbiased Predictor (Melhor Preditor Linear Nao-Viesado)

Fracao genética do desempenho médio do animal.

Apenas metade é transmitida para a progénie, por isso, nos sumarios, a
estimativa é divida por dois (DEP).
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Glossario dos termos

BLUP = Best Linear Unbiased Predictor (Melhor Preditor Linear Nao-Viesado)

Fracao genética do desempenho médio do animal.

Apenas metade é transmitida para a progénie, por isso, nos sumarios, a
estimativa é divida por dois (DEP).

BLUP - Fenodtipos + Pedigree
GBLUP - Fenotipos + Gendtipos
Single-Step GBLUP - Fendtipos + Pedigree + Gendtipos
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Acurécia

Dados PD 170 touros — Sumario 2018

Como melhorar a acuracia?
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Como melhorar a acuracia?

BOTTOM10 Acuracia
Acuracia: 39 Cmmmmm ==
N. filhos: 24 _ = 5%
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Correcao de parentesco

Em um sistema de registro genealdgico de exceléncia erros ocorrem em
percentuais expressivos
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Correcao de parentesco

Em um sistema de registro genealdgico de exceléncia erros ocorrem em
percentuais expressivos

Table |: Overview of percentage of wrong parent information.

Population Estimated percentage # animals Reference
German dairy cattle 7% 805 [8]
Israeli Holstein cows 12% 6040 [17]
Israeli Holstein cows (same pop.) 6% 249 [16]
Sheep, USA (mismothering) 10% 79 [9]
Lipizzaner Hors (mismothering) 11% 212 [10]
UK dairy cattle (misfathering) 10% 568 [11]
New Zealand dairy cattle 12-15% several studies [12]
Sheep, New Zealand (misfathering) |-15% 776 [13]
Dutch dairy cows (misfathering) 9-12% 10731 [15]
Sheep, USA (misfathering) 9% 120 [14]
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Correcao de parentesco

10% de erros de genealogia
correspondem

a uma reducao de 15% no progresso genetico
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Correcao de parentesco

- Comparacao entre pedigree e parentesco genémico para

detectar problemas de registro

« Com a gendmica é possivel avaliar o parentesco entre

todos os animais genotipados
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Correcao de parentesco

Matriz de pedigree

Comparacgéo entre pedigree e parentesco genémico para

detectar problemas de registro

Com a genbmica é possivel avaliar o parentesco entre

todos os animais genotipados

Aanslaghe rsnsers dee

Animal ID2 ID3 D
ID1 0 0 0
ID2 1 0,25 0
ID3 0,25 1 0
ID4 0 0 1
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Correcao de parentesco

- Comparacao entre pedigree e parentesco genémico para

detectar problemas de registro

« Com a gendmica é possivel avaliar o parentesco entre

todos os animais genotipados

Matriz de pedigree Matriz genémica
Animal ID1 ID2 ID3 ID4 Animal ID1 ID2 ID3 ID4
ID1 1 0 0 0 ID1 1,05 0,05 0,03 0,01
ID2 0 1 0,25 0 ID2 0,05 1,1 0,35 -0,05
ID3 0 0,25 1 0 ID3 0,03 0,35 1,01 0,52
ID4 0 0 0 1 ID4 0,01 -0,05 0,52 1
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Aplicacoes

« Ancestralidade

- Consanguinidade

 Mapeamento e diagnhostico de variantes de alto impacto
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Ancestralidade
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Raca taurina adaptada ao clima tropical
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Quem é o Senepol?

Raca taurina adaptada ao clima tropical
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De onde vem essas caracteristicas?

Analise de ancestralidade do Senepol brasileiro

Comparacdo com populacoes de referéncia de taurino europeu, taurino

africano e
Uso de dados publicos (HapMap)

Faltam racas ibéricas (Espanha e Portugal), Criolas e Red Poll
* Problemas na correta identificacao da origem
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Da onde vem essas caracteristicas?

Admixture médio global

? (10%)

Zebuino (10%)

Senepol (65%)

Europeu (14%)
Africano (1%)
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Da onde vem essas caracteristicas?

Admixture médio global

Zebuino (10%)

Senepol (65%)

% Population Value

Europeu (14%)

Africano (1%)

Average Breed Composition of

100% -

90% -

80% -

70% -

60% -

50% -

40% -

30% -

20% -

10% -

0% -
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Da onde vem essas caracteristicas?

Admixture médio global

——

Zebuino (10%)

Senepol (65%) )

Ancestralidade (%)

Europeu (14%)

Africano (1%)

Asns oo Brnsans des Crladacns

Red Poll (?)

Racas ibéricas / Criolas
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Da onde vem essas caracteristicas?

Admixture médio global

Zebuino (10%) I

Senepol (65%)

Ancestralidade (%)

Europeu (14%) EE—

Africano (1%)

Asns oo Brnsans des Crladacns

3 4

oA

LR S R )

Meinareente | A~ A

*"seness PMGS



80

(o))
o

o
o

Ancestralidade (%)

20

0

o ncaderact
SENEPOL

Asns oo Brnsans des Crladacns
o= Beven Barepe

1° CURSO PMGS
PARA CRIADORES

AS TECNOLOGIAS PARA EVOLUGAO DA RAGA SENEPOL

Da onde vem essas caracteristicas?

Admixture médio global

? (10%)

Zebuino (10%)

Senepol (65%)

Europeu (14%)
Africano (1%)
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Utilizacao de uma nova metodologia que aplica aprendizado de

Kashmir Hill LI |Specu|ativeEstimateL| 0

Ancestry Composition tells you what percent of your DNA comes from
each of 22 populations worldwide. The analysis includes DNA you
received from all of your ancestors, on both sides of your family. The
results reflect where your ancestors lived 500 years ago, before ocean-
crossing ships and airplanes came on the scene.
B 99.0% European
B northern European
B British and Irish
B French and German
Nonspecific Northern Euro. .

Southern European

B italian
Y Balkan
B iberian
B sardinian

Nonspecific Southern Eur. ..
B Eastern European

Monspecific European

. 0.8% Middle Eastern & Morth African
B Middie Eastern
- I Morth African
Monspecific Middle Eastern & N. ..

B 0.1% Sub-Saharan African
0.1% Unassigned

100.0% Kashmir Hill
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Consanguinidade genomica recente
(~3 geracoes)

Racas taurinas

Nelore Senepol .
S POl < Europeia

0,4%1) 1% 1,3-3,6%"2)

Média reportada por populacoes.
(1) Zavarez et al. (2015)
(2) Ferencakovi¢, Sélkner & Curik (2013). Brown Swiss 3,6%; Pinzgauer 1,3%, Tyrol Grey 1,5%
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* regulatory region * 5 prime UTR + splice donor + splice region « 3 prime UTR
* TF binding site * initiator codon * splice acceptor * intron
+ downstream
. intergcnic * synonymous * stop lost
* upstream *  missense + stop retained
* inframe insertion * incomplete terminal codon

inframe deletion
stop gained
+ frameshift
* coding sequence variant

transcript/ regulatory region /TF
binding site ablation

mature miRNA

NMD transcript

non-coding exon / transcript
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« Variante monogénica ou oligogénica

* Fenétipo dominante, recessivo ou aditivo

T
=
3 H
& | Bonferroni = 6.97
e b St
g
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SENEPOL 4 6 13 14 15 16 17 18 19 20 21 2 24 26 28 Mﬂm’.‘:“ﬂ
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Dupla musculatura

Truncamento da miostatina (GDF8)

Existem mais de 10 variantes conhecidas

Mutacao avaliada (“DM”): nt821
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Fenotipo “slick”

« Truncamento do receptor da prolactina (PRLR)

« 3 mutacOes descobertas:

cp.L462 (9.39136558:GC>Q) - Littlejohn et al. (2014)
« Mutacdo hoje testada no Senepol por meio de marcador

indireto (“S”)

D.S465 (9.39136571:C>A) & p.R497 (9.39136666:C>T) -

Porto-Neto et al. (2018)
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SLICK
SS Ss SS NR
é dmdm | 52,61% | 25,55% | 2,29% | 2,08%
; % DMdm | 10,82% | 5,63% | 0,33% | 0,39%
g § DMDM | 0,12% | 0,03% | 0,00% | 0,00%
g NR 0,06% | 0,06% | 0,03% | 0,00%

Frequéncia de dm: 0.91
Frequéncia de S: 0.81

NR: nao foi possivel obter um
resultado confiavel
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Rebanho Senepol
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SLICK

SS Ss

< 92,61% |125,55%
oc
<E .
<k 10,82%
o
==
oo
%,
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=
Frequéncia de dm: 0.91
Frequéncia de S: 0.81
NR: ndo foi possivel obter um A

resultado confiavel
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Rebanho Senepol — touros (260)

SLICK
SS Ss SS NR
é dmdm | 45,77% | 31,15% | 1,15% | 1,15%
< % DMdm | 11,54% | 6,92% | 0,38% | 0,77%
o
g § DMDM | 0,77% | 0,00% | 0,00% | 0,00%
g NR 0,00% | 0,38% | 0,00% | 0,00%

Frequéncia de dm: 0.90
Frequéncia de S: 0.79

NR: nado foi possivel obter um
resultado confiavel
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Em estudo

* Colaboracao com programa Safiras
* Fenodtipos de qualidade da carne, eficiéncia alimentar, reproducao, etc.

* Base de dados para descoberta de novas variantes de alto impacto
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Gene PLAG1

Pleiotropic Genes Affecting Carcass Traits in Bos indicus
(Nellore) Cattle Are Modulators of Growth

Anirene G. T. Pereira &, Yuri T. Utsunomiya B, Marco Milanesi, Rafaela B. P. Torrecilha, Adriana S. Carmo,
Haroldo H. R. Neves, Roberto Carvalheiro, Paolo Ajmone-Marsan, Tad S. Sonstegard, Johann Sélkner,
Carmen J. Contreras-Castillo, José F. Garcia

Genome-wide association study for birth weight in
Nellore cattle points to previously described
orthologous genes affecting human and bovine
height

Published: July 13, 2016 « https://doi.org/10.1371/journal.pone.0158165

Yuri T Utsunomiya T, Adriana S do Carmo T, Roberto Carvalheiro, Haroldo HR Neves, Marcia C Matos,
Ludmilla B Zavarez, Ana M Pérez O'Brien, Johann Sélkner, John C McEwan, John B Cole, Curtis P Van Tassell,
Flévio S Schenkel, Marcos YGB da Silva, Laercio R Porto Neto, Tad S Sonstegard and José F Garcia

Genome-Wide Mapping of Loci Explaining Variance in
Scrotal Circumference in Nellore Cattle

Yuri T. Utsunomiya, Adriana S. Carmo, Haroldo H. R. Neves, Roberto Carvalheiro, Marcia C. Matos, Ludmilla B. Zavarez,
Pier K. R. K. Ito, Ana M. Pérez O'Brien, Johann Sdlkner, Laercio R. Porto-Neto, Flavio S. Schenkel, John McEwan, John B. Cole,

[ ... ],José Fernando Garcia [E] [ view all ]
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Gene PLAG1

Pleiotropic Genes AffectingCarcass Traits¥n Bos indicus
(Nellore) Cattle Are Modulators ot Growth

Anirene G. T. Pereira &, Yuri T. Utsunomiya B, Marco Milanesi, Rafaela B. P. Torrecilha, Adriana S. Carmo,
Haroldo H. R. Neves, Roberto Carvalheiro, Paolo Ajmone-Marsan, Tad S. Sonstegard, Johann Sélkner,

Genome-wide association study & _birth weightI»
Nellore cattle points to previously described
orthologous genes affecting human and bovine
height

Carmen J. Contreras-Castillo, José F. Garcia

Published: July 13, 2016 « https://doi.org/10.1371/journal.pone.0158165

Yuri T Utsunomiya T, Adriana S do Carmo T, Roberto Carvalheiro, Haroldo HR Neves, Marcia C Matos,
Ludmilla B Zavarez, Ana M Pérez O'Brien, Johann Sélkner, John C McEwan, John B Cole, Curtis P Van Tassell,
Flévio S Schenkel, Marcos YGB da Silva, Laercio R Porto Neto, Tad S Sonstegard and José F Garcia

Ge Wi ing of Loci Explaining Variance in
Scrotal Circumference iiDNellore Cattle

Yuri T. Utsunomiya, Adriana S. Carmo, Haroldo H. R. Neves, Roberto Carvalheiro, Marcia C. Matos, Ludmilla B. Zavarez,
Pier K. R. K. Ito, Ana M. Pérez O'Brien, Johann Sdlkner, Laercio R. Porto-Neto, Flavio S. Schenkel, John McEwan, John B. Cole,

[ ... ],José Fernando Garcia [E] [ view all ]
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SCIENTIFIC REPLIRTS

ecovery in modern cattle

© YuriTani Utsunomiya®2?, Marco Milanesi(®?2**, Adam Taiti Harth Utsunomiya?*, Rafaela

© Beatriz Pintor Torrecilha'?, Eui-Soo Kim®, Marcio Silva Costa(®°, Tamiris Sayuri Aguiar'?,
Received: 3 April 2017 © Steven Schroeder(?)’, Adriana Santana do Carmo®, Roberto Carvalheiro®, Haroldo Henrique
: Rezende Neves'®, Romulo Claudio Morozini Padula?, Thayla Souza Sussai'!, Ludmilla
. Balbo Zavarez'?, Rafael Silva Cipriano'!, Maria Margareth Theodoro Caminhas*, George
: Hambrecht®, Licia Colli(»?, Elisa Eufemi?, Paolo Ajmone-Marsan?, Deneb Cesana’?, Marco
. Sannazaro®, Mauvrizio Buora'*, Michele Morgante (3'%1¢, George Liu’, Derek Bickhart(®7,

- Curtis Paul Van Tassell’, Johann Sélkner?, Tad Stewart Sonstegard® & José Fernando Garcia*>*

Accepted: 22 November 2017
Published online: 07 December 2017

© The recent evolution of cattle is marked by fluctuations in body size. Height in the Bos taurus lineage

: was reduced by a factor of ~1.5 from the Neolithic to the Middle Ages, and increased again only during

. the Early Modern Ages. Using haplotype analysis, we found evidence that the bovine PLAG1 mutation

© (@) with major effects on body size, weight and reproduction is a >1,000 years old derived allele that

. increased rapidly in frequency in Northwestern European B. taurus between the 16" and 18 centuries.
. Towards the 19*" and 20" centuries, Q was introgressed into non-European B. taurus and Bos indicus

. breeds. These data implicate a major role of Qin recent changes in body size in modern cattle, and

. represent one of the first examples of a genomic sweep in livestock that was driven by selection on a

: complex trait.
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Figura 1. Referéncia de escore para umbigo na raga Nelore (adaptado de Koury Filho.

2005).
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Gene HMGAZ2

Association of Copy Number
Variation at Intron 3 of HMGA2 With
Navel Length in Bos indicus

Tamiris Sayuri Aguiar'?, Rafaela Beatriz Pintor Torrecilha'?, Marco Milanesi?34,
Adam Taiti Harth Utsunomiya??, Beatriz Batista Trigo%*, Abdulfatai Tijjani®,
Hassan Hussein Musa®, Flavia Lombardi Lopes?, Paolo Aimone-Marsan*,

Roberto Carvalheiro’, Haroldo Henrique de Rezende Neves?, "
Adriana Santana do Carmo?®, Olivier Hanotte5°, Tad Stewart Sonstegard’?, ? HMGA2
José Fernando Garcia’>® and Yuri Tani Utsunomiya?3* " -
S M L
= . :
¥ '
2
0
Chromosome
€
of 2 e [ I — i
@
I I e o
I I e — | -
= T T T T T T T
-3 -2 -1 0 1 2 3
Navel at yearling dEBV (standard units)
FIGURE 1 | Haplotype-based GWAS maps navel length at yearling associations to a locus containing HUGAZ. (A) Each point in the Manhattan plot corresponds to
a six-marker long haplotype. The dashed horizontal line comresponds to the Bonferroni threshold (o < 2.44 x 10~8), (B) Distributions of deregressed EBVs according
to number of copies of the leading haplotype. The HMGAZ locus accounted for 2.04% of the variance in deregressed EBVs.
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8 - Haplotype count 8 - — Baggaar m P
—_— 0 — Kenana" Angus Simmental
74 1 7 1
— — 2 =
& < 8-
@ @
& g
3 5 @ 5 -
; §
4 - 4 -
g 34 g 3 4
@ 2 - @ 2 4
g &
@
3. 1 =1 3 14
0 0 -
HMGA2 —_——AC090673.2 HMGAZ —e AC090673.2
I I
r T T T T 1 r T T T T 1
48.05 48.06 48.07 48.08 48.09 48.10 48.05 48.06 48.07 48.08 48.09 48.10
Chromosome 5 Position (in Mbp) Chromosome 5 Position (in Mbp)

FIGURE 2 | Discovery of a B. indicus specific CNV on HMGA2Z affecting navel length at yearling. (A) Relative fold increase in sequence coverage of a segment of
HMGAZ intron 3 cormrelates with TCCTCCAAC haplotype counts in Nellore cattle. Each smoothed curve comesponds to sequence coverage averaged across
samples with same haplotype count. (B) Inspection of the CNVR in additional European B. taurus and African B. indicus (marked with *) breeds reveals specificity of
copy gains in B. indicus. The AC090673.2 gene annotation was manually curated and predicted from expressed sequence tags (ESTs) derived from human tissues.
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A B
8 —|Haplotype count 8 Baggara® Ogaden® Holstein
— 0 = e — hagm Senmatai
=1 1 i
g 5 g 3 Nl Al
i » - TABLE 1 | Effects of the HMGAZ2-CNVR tag haplotype on deregressed estimated breeding values of nine traits in Nellore cattle.
| - )
* - Trait Sample size Unweighted regression? Weighted regression®
Coefficient SE p-value Coefficient SE p-value
4
Birth weight 1,993 0.037 0.055 0.5605 0.047 0.052 0.362
FIGURE 2| Disco, YVEIght gain from birth to weaning 2,108 0.325 0.262 0.215 0.309 0.264 0.241
e i Weight gain from weaning to yearling 2,052 -0.243 0.355 0.494 -0.221 0.356 0.536
copv oanen® ™ Visual score for conformation 2,023 0.030 0.019 0.116 0.026 0.019 0,166

Visual score for precocity 2,022 -0.045 0.026 0.084 -0.055 0.026 0.036
Visual score for muscling 2,020 —0.060 0.025 0.017 -0.070 0.025

crotal circumference 1, 027 —0.041 . . . . .
Age at first calving 636 0.417 0.526 0.429 0.455 0.445 0.307
Gestation length 1,951 0.077 0.133 0.561 0.145 0.130 0.263

Significant effects (p < 0.05) are marked in bold.
aSimple linear regression analysis; ® Weighted regression using weights proposed by Garrick et al. (2009).
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IMPORTANTE!

A mesma variante:
» Afeita diferentes fenétipos - variante PLEIOTROPICA
« O tamanho do efeito depende do fenétipo > fenétipos OLIGOGENICOS

Possivel uso na selecao
MAS
com cuidados!
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Novos fenotipos

SIFICATORIA NOS MACHOS MANCHA BRANCA EM AREA NAO SOMBREADA
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Novos fenotipos

Qualidade da carne
Eficiéncia alimentar
Fertilidade

Etc.
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Mais descobertas deste tipo so6 serao possivel se

cada um desempenhar bem o seu papel
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Registro de animais

O elo de todas as informacdes

Fenotipagem

Fendtipo € ouro, gendtipo € prata

Coleta de amostras bioldgicas

Cada amostra deve ser identificada, individualizada e conservada corretamente

.@ Weinoramanto AP AR
Y e PMGS

AGRO
HIEINERS



1° CURSO PMGS
PARA CRIADORES

AS TECNOLOGIAS PARA EVOLUGAO DA RAGA SENEPOL

Concluindo

SENEPOL ;{ v et i"_"l\wfﬁns
-..-u.:- w b::_‘ Crtubaran Senepol

AGRO
HIEINERS



1° CURSO PMGS

. PARA CRIADORES
umarlode'l'ouros

Primeiro 5umério Oficial
com DEPs Genémleas

AS TECNOLOGIAS PARA EVOLUGAO DA RAGA SENEPOL

1 Edicao 2019

|ca

Programa d

*Tradicional”

RV

A

ol
&

.,‘?

Critss EMEPa ez I

- NheZ 7 K

SENEPOL

Aamin oy b Beansan s s Crindras
o Sevires Sarmpet

e | A
?\\ v M‘::ll:omloo ;n DRA -
AG

RO Senepol PMGS
PARTNERS

CONSULTING



1° CURSO PMGS
PARA CRIADORES

AS TECNOLOGIAS PARA EVOLUGAO DA RAGA SENEPOL

F_210 8
SENEPOL Melharamento | AP AR
ENEPOL ongiec s PMGS

AGRO
PARTNERS

CONSULTING



1° CURSO PMGS
PARA CRIADORES

AS TECNOLOGIAS PARA EVOLUGAO DA RAGA SENEPOL

Equipe AgroPartners

« Prof. José Fernando Garcia, Ph.D.
« Adam T.H. Utsunomiya, Ph.D.

* LucasA. Da Silva, T.I.

« Marco Milanesi, Ph.D.
 Silvana de C. Paulan, Ph.D.

- Rafaela B.P. T. Torrecilha, Ph.D.

* Yuri T. Utsunomiya, Ph.D. A
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