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BCSGA Feedback on Breeding Objectives

Bl Survival

Bl Growth Rate
= Shell Shape
Bl Shell Uniformity
= Shell Color

1 Oyster condition

Selective breeding is cyclical and consists of:

1. Selecting broodstock based on scientific data.

2. Spawn selected broodstock and raise larvae and
spat in the hatchery.

3. Send progeny to field/laboratory sites and collect
phenotypic data.

a) Ocean acidification resistance as larvae.

b) Growth, survival and shell characteristics in field
trials.

c) Vibrio and marine heatwave challenge in laboratory.

4. Analyze data using quantitative genetics.

i.  Animal model: BLUP -> estimated breeding values
(EBVs)

li. Allocate.Mate: mate allocation based on EBVs and
Wright’s inbreeding coefficient (F)

5. Repeat cycle for next generation of oysters.
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Oyster Phenotypic Variation

Phenotype = Genetics x Environment

Genetic architecture of a phenotypic trait
e Complex: many genes influence the trait,

such as disease resistance.
* Simple: small number of genes influence a
trait (major effect loci), such as shell colour.

Animal Model: Best Linear Unbiased Prediction

y.=Uu+a;+ e,
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Genetic and environmental factors

influencing an offspring genotype
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Expected breeding value of progeny = 0.5*EBV¢ze + 0.5EBVpapy
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Breeding value of offspring <«———— Prediction error
Identifiable environment effects on offspring Random environment effects on offspring
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(farm location, cage location, season, year) \-/ (“luck”, disease, measurement error)

Phenotype of Offspring
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h2 = 0.385, 95% CI = 0.054 - 0.723

Farm Survival Data
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Summer mortality is a complex phenomenon

Aquaculture
Volume 530, 15 January 2021, 735737

Genetic divergence of selected and wild
populations of Pacific oysters (Crassostrea
gigas) on the West Coast of North America

Dennis Hedgecock A = | Francis T.C. Pan
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Estimated Breeding Values
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Selected stocks and wild populations have diverged by random
genetic drift.

m2022_EBV 2023_EBV

Genetic analyses of selected oysters and their parents reveal
pedigree errors.

Zero gain likely explained by pedigree errors, inaccurate and
inefficient selection.

Genetic markers are needed for pedigree control in shellfish
breeding programs.
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Something Old
Something New,
Something Borrowed,
Something Blue.
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Someth/ng Old: Phy5|cal Based Tagging (PBT) """ "*'"

Shellfish Tag Pros
* Cheap (50.35).
 Common garden/mixed families.

e Can easily track individual
through time.

Shellfish Tag Cons
* Time consuming.

e Lost tags — missing data (human
error, high energy environments,
biofouling)

e Difficult to read.
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oinformatic tools

Something Borrowed: B
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Something Blue: Best Linear Unbiased Estimation

Two —stage analysis to consider fixed effects of year on mortality,
followed by gBLUP on broodstock and selection candidates.

BLUE for fixed effect: Genomic BLUP:

Select Broodstock
Year Class DNA samples from - :
using geBVs

Location Broodstock Samples
Gear Type
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2025 Evaluating Genomic Selection for

VIU BEP:

* Complex Trait: Genomic selection to
Vibrio and heatwave (Denman Moody)

 Simple Trait: Marker-Assisted Selection
(MAS) for growth rate and Ocean
Acidification (James Dennis-Orr)
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