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BENCHMARK - O CICLO PRODUTIVO

Complementarios e sinérgicos

Advanced

Nutrition

Ovos de Salméo
Alevina de tilapia
Reprodutores de
camarao

Servigos genéticos

Estagios Iniciais

Camaréao e peixes

 Alimento vivo(artemia)
» Dietas para larvas
 Probidticos

Tratamentos de piolho
Antiparasitarios
Diagnéstico
Tratamentos de agua




Criando para un futuro sustentable,
con precision Genémica.

(R

Camaron Salmon Tilapia

Servicios Genéticos Lider mundial. 40% dela Tilapia de alto rendimiento
Reproductores y PL produccion global potenciada productivo con resistencia
SPF/SPR por Benchmark Genetics mejorada a enfermedades




Presenca e experiéncia da Benchmark Genetics

Colombia

>100

Equipo de
Genética

22

Genetistas e
Investigadores

>500

Anos de Experiencia
Acumulada

30

Programas
decria

>400

Publicaciones
Cientificas

20

Especies
acuaticas




Rede de Sistemas de Producao da Benchmark

SHRIMP, THAILAND PRACHUAP
40K breeders

SHRIMP, USA
60M PL / 96K breeders (2021) ,
Project double capacity ongoing g B i
SALMON, NORWAY - 2 SITES
e 150M eggs/ 300T broodfish (2020)
» 350 families /0.5m smolt (2015)

SHRIMP, COLOMBIA TILAPIA, USA SALMON, CHILE - 2 SITES SALMON, ICELAND - 4 SITES
20M PL/month + 200 families/ 2M fingerlings (2015) +  50M eggs/ 200 families (2017) . 220M eggs & 600T broodfish
250 families & 20K breeders (2016) 15K smolt/ 2M 25g juveniles (2020) 200 families / 80K smolt (2014)




' Passos e sistemas na selecéo

FUTURO
GENOMICA EDICAO

DOMESTICACAO FAMILIAR E ASSISTIDA POR

PASSADA COMBINADA MARCADORES
GENETICA




' Bases de Selecéo

INTENSIDADE DE SELECAO

HEREDABILIDADE
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' Calculo de Ganho Esperado

% seleccionados. | DE
100,00% 0
90,00% 0,2
80,00% 0,35 ~ .
60,00% 0,64
50,00% 0,8 _ 5
40,00% 0,97 Desvio Padréo 3g
30,00% 1,14
20,00% 1,4
10,00% 1,76
8,00% 1,85
7,00% g
5,00% 2,06
4,00% 2,15 }
2,00% 2,42 _ 0
1.00% 067 1,4 3 1,26 = 5,04%
0,80% 2,74 1,98 3 1,78=7,12 %
0,60% 2,83
0,40% 2,96 2,67 3 2,4 =9,6%
0,20% 3,17

0,10% 3,38



Selecao individual — Massal

Selecdo com base na informacao observada nos proprios candidatos da cria;

So se pode aplicar nos tracos avaliados em animais vivos (i.e. crescimento);

Eficiente nos tracos de media e alta heredabilidade;

A selecao a longo prazo muitas vezes se reduzem pela rapida acumulacao
de consanguinidade.



Selecao Familiar
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Genetic variance

Efetivo para o crescimento, qualidade do produto

Resisténcia a enfermidades
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Producao de familias de meio-irméaos
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Avaliacao de crescimento

Desde 2016 todas as familias povoam
desde larva no mesmo ambiente

Transferir

A

Descartar
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Atribuicao parental

Ferramenta utilizada no programa de selecéo
Diminui o efeito ambiental por crescimento separado
Diminui o intervalo generacional

Facilita a selecdo em diferentes ambientes
« Povoam as familias Pls

Rl
LN

 Painel de 192 SNP’s
 Atribuicao de 99%
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Atribuicao De Paternidade

e S (single)
e N (nucleotide)

¢ P (polimorphism)

¢ 192

ACGTGGTATTAGGA
ACGTGATATTAGGA
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Exemplos de genotipos e atribuicoes
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Exemplos de médias familiares (G16)
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Crescimento
Individual

Sobrevivéncia
Familiar

Challenge test

Crescimento
Familiar

Sobrevivéncia
Familiar
tanque ou
piscina
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Resultados: Heredabilidade e Correlacédo genética

Traits 2 + SE 2 + SE rg GENSURV ySSVSUR TSVSURV
HWT 0.36 £0.02 0.07 £ 0.00 HWT 0.20+0.08 -0.58+0.08 -0.05+0.08
GENSURV 0.17 £ 0.00 0.01+ 0.00 3 SIEE0) ST

WSSVSURV 0.1+ 002  007# 001  [pesmeppr ™ 0834008

TSVSURV 0.25+ 0.04 0.05% 0.01

VIBSURV 066+ 026  007+008 p —

EMSSURV 0.39 + 0.06 : ~—— T

* Heredabilidade moderada para HWT, GENSURV y TSVSURYV
» Correlacao negativa entre HWT — WSSVSURV
* |Interacao Genotipo ambiente para 5SPPT e 30PPT salinidade

18



' Avaliacado de resisténcia a enfermidades




~

0.2

Prova de Desafio EMS Lote 43

Survival

M Survival

75 77 79 81 83 85 87 89 91 93 95

Traits
Surv-linear

Surv25-
linear

Survh0-
linear

21
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Outros Tracos analisados

» Cor depois de cozinhar
* lote 17 Geracéao 5

* Interacao Genotipo Dieta
* lote 28 geracao 12th

* G x E Sistemas de cultivo (alta vs baixa densidade)
* lote 28 geracao 12th

* G x E salinidade (5ppt vs 30 ppt)
* lote 37. Geracao 13th

» Correlacao Crescimento - Cedo vs Tarde
* lote 38. Geracao 13th

» G x E Temperatura (25 vs 280C)
* lote 45 geracao 18th

€€€E€EL

23
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Maturacao

Ambiente

Ambiente

=
=
=

Fertilizacao MACHO FEMEA
Ecloséo

Fertilizacao

%

Genética?
ambiente

24
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Marcadores Moleculares

DOMESTICACAO
PASSADA

FAMILIAR E
COMBINADA

ASSISTIDA POR
MARCADORES

GENOMICA

FUTURO

EDICAO
GENETICA

26



Resultados GWAS
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Manhattan Plot
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Gendmica 2.0: Selecao Genomica
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QTL QTL QTL

AGCTAATTG GATATAGAT

AGCTAACTG GATATAGAT

Candidatos da Selecéo YA D AToceTATA

\E/ ATGCGTATA
Genotypes
et

ATGCATATA ATCTAATTG GATAGAGAT

[+01gr | [+0.07gr |

[ +01gr ] [ +0.2gr |

[ -0.129r | [ +0.07¢r |
ATGCATATA [E0RI200 ATCTAACTG [IRO2ORN GATATAGAT

[ +01gr | [+0.07gr |

[-0.12gr | [+0.07gr]

ATGCGTATA AGCTAATTG GATAGAGAT

ATGCATATA ATCTAATTG GATATAGAT

Analiza os SNPs presentes com maior
frequéncia nos individuos que tem certa
caracteristica. Ex Sobreviventes a WSSV

Aumento de Ganho Genético

« Aumenta a preciséo da predicao genética (GEBV)
 Reduz a acumulacao de consanguinidade




PROVA DE DESAFIO

60
50
40

30

% SURVIVAL

20

10

mHIGH geEBV ®Random geBV m®low gEBV

This document and any information contained within it is confidential. It may not be shared

without the written permission of Benchmark Holdings Plc and its Affiliates. f ) N Ofi m a
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Performance da Maturacao Comercial

Mais de 6.000 dados coletados

DAILY MATING DAILY SPAWNING NAUPLIlF SPAWN Nauplii/ fem/ month
AVERAGE 17.21% | 17.19% | 322,572 1,635,701

DAILY MATING DAILY SPAWNING NAUPLIlF SPAWN Nauplii/ fem/ month
AVERAGE 17.60% | 17.60% | 323,582 1,696,901

DAILY MATING DAILY SPAWNING NAUPLIlF SPAWN Nauplii/ fem/ month
AVERAGE 17.95% | 18.13% | 203,426 | 1,135,156

| o




MESES

Reducao de intervalo Generacional nas linhas de
disseminacao

12,0

10,0

8,0

6,0

4,0

2,0

0,0

INTERVALO GENERACIONAL LINHA CG

CG-0820

CG-0421

CG-1021

MESES

INTERVALO GENERACIONAL LINHA CA

CA-0820

CA-0121

CA-0621

CA-1021
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Experiéncia Comercial no Peru

Peso en gr.

OFRNWERUOIONOOW

0 7 14 2

® Benchmark Genetics

28

Peso vs Dias por tipo de larva

Peso: 25.7 gr.

Dias: 110 ‘

Peso: 22.5 gr.
Dias: 133

35 42 49 56 63 70 77 8 91 98 105 112 119 126 133 140 147 154 161 168
Dias de Produccion

@ Competencia

5.00

4.00

3.00

2.00

1.00

0.00

1.00

-2.00

Incrementos

B Benchmark Genetics [l Competencia




GRAMS

GROWTH RATE COMMERCIAL LINES
AS FROM PL10 315
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Commercial farm performances (2019 — 2021)
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DOMESTlCA(;Ao MELHORAMENTO GENETICO (0\
'f'.ﬁ: ﬁ ; ’f'..ié’. é }\
Incremento acumulativo T

no melhoramento de tracos
selecionados LINHAS ESPECIALIZADAS

ANIMAIS SILVESTRES DOMESTICADOS

OTIMA SELECAO DE
TRACOS PRODUTIVOS

& NOVOS METODOS DE

Q. S BIOTECNOLOGIA (.
¢ ) ISS .
‘\:

Adapted from: Genome Biology volume 19, Article number: 204 (2018)
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https://link.springer.com/journal/13059

Um tamanho unico nao se aplica atodos no mundo

A industria da carcinicultura:
« Sistemas de producao diferentes
« Patdgenos e cargas virais variaveis

Local
adaptation

4 SAFE

Does not introduce
diseases

Resistance to
pathogens

Growth

ROBUST

Does not amplify
prevalent diseases

ADAPTED

Select breeders to




OBRIGADO!
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This document and the information contained within it, is commercially sensitive and therefore strictly confidential. It is intended
solely for internal update.

You are hereby notified that any disclosure, copying, distribution or taking action in relation to the contents of this
material, without the prior written permission of Benchmark Genetics, is strictly prohibited and infringes the intellectual property
rights of Benchmark Genetics.

Benchmark takes no responsibility for any claims that may arise from information contained in this document.

This document contains forward looking statements. These forward-looking statements reflect the knowledge and information
available to Benchmark during the preparation and up to the publication of this document. By their very nature, these
statements depend upon circumstances and relate to events that may occur in the future thereby involve a degree of
uncertainty, and it is acknowledged that the circumstances contemplated by these forward looking statements may not be
realised. These forward-looking statements speak only as at the date of this presentation, and each of the Company, and its
respective agents, employees, advisers or affiliates, expressly disclaim any obligation or undertaking to update or revise any
forward-looking statements contained herein.

Copyright ©2020 Benchmark Holdings plc. This document and the information contain within is the copyright of Benchmark
Holdings plc. All rights reserved. Benchmark and associated logos are registered trademarks of Benchmark Holdings plc.



