When to use genomic
selection
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Sequencing cost!
2020

Clean-up Clean-up

1. Plate DNA &
adapter pair

~$ 1,500 / 384 samples=3.9+6 =510

A "S-

6. Evaluate
2. Digest DNA with restriction enzyme. fragment size Sz 5 — 1 p I Ot, 1 e n Vi ro n m e nt

3. Ligate barcoded adapters. distribution.
4. Pool aliquots from 96 or 384 DNA samples.

7. Dilute

GTCGATTCTGCTGACTTCATGGCTTCTGTTGACG
GAGAATCAGCTTTTCCAACACCTTGAGTTTGAGT
ATGTACTGCACCGTTGCAAGCGAGCACCACCAA
CCAGCTCAGCCTGCATTCTTTCAAAAACTTCCAA
GATTTTACTGCACATCGGTCTTGTCACACCAGCT
TCACCCAGCATCACGCCCCTTCACATCCAGTAAA «
CTTGACTGCCACCATGAATATGTGTTCCAAGTGC

CCACAACTGCTCCATCTTTTCCATGAGACATTGC
GTATTCTGCACACGAATCAGCTGAGACACCAATT

8. lllumina HiSeq




Sequencing cost!

Field

1plot ,1env =~S$25
Minerals:

1 sample, 1 env =~S10

Cooking time:
1 sample, 1 env =~S$15

Agronomic performance
Minerals

~$50 vs ~ $10 Sequencing ., GS — Cooking time

Multiple environments

S —



When to use genomic selection

1. When phenotypic selection is ineffective
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Elite parents selected from
germplasm evaluations
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Conducting single or multiple crosses
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When to use genomic selection

—

1. When phenotypic selection is ineffective
2. Toincrease gain per unit time
3. For traits that are difficult to measure

eg. root characteristics, canning quality
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When to use genomic selection

When phenotypic selection is ineffective
To increase gain per unit time
For traits that are difficult to measure

Assess agronomic performance in other
environments
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When to use genomic selection

When phenotypic selection is ineffective
To increase gain per unit time
For traits that are difficult to measure

Assess agronomic performance in other
environments

To reduce phenotyping

~24 samples per day
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Factors affecting predictive ability
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Factors affecting predictive ability

1. h?and population size of TP
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Factors affecting predictive ability

Homologous
chromosomes
aligned

1. h?and population size of TP

2. Genetic relationship
3. Linkage disequilibrium
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Factors affecting predictive ability

1. h?and population size of TP %
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Factors affecting predictive ability

h? and population size of TP
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Factors affecting predictive ability

TABLE 11.5. Prediction accuracy or predictive ability, averaged across ¢ po

2 . . . .
1 . h a n d pO p U Iatlo n S I Ze Of TP slation-trait combinations in each of 22 different studies, with RR-BLUP arf)d
other models.
. . . Prediction method
2. Genetic relationship st anthor Gear) - € R HL e e
. . re . Lorenzana (2009) 24 0.66 0.62
3. Linkage disequilibrium Hofoer (0112) 16 082 0.3
Heffner (2011b) 13 0.59 0.58 0.60 0.59
b f Guo (2012) 25 043 043 037
Heslot (2012) 18 056 056 055 054 0.59
4. N U m e r O QTL Kumar (2012) 6 . (L8] » (08K
Lorenz (2012) 8 061 060 0.60
P Riedelsheimer (2012) 6  0.65 0.65 0.63
5. Prediction models Gony a0 | il i
Zhao (2013) 1 063 0.58 0.61 0.62
Grenier (2015) 4 030 031
Jiang (2015) 10 0.51 0.53
Sallam (2015) 4 067 0.68
Tayeh (2015) 3 00 2t g;g g';g
: Conley (2016) 2 050 0.51 . : :
rrBLUP is wrong! Dubmen C017) 6 053 053 059 o
Gezan (2017) 5 058 058 061 0.62 o
Kwong (2017) 6 030 029 o.zé g ggi o
. . . Wolfe (2017 21 030 030 03 : | \
i)  Each marker explains the same amount of genetic Yo A o bt M S 0.45
(2017} 0.48 0.50
. Nyine (2018) 30 0.49 : 077 0.77
variance de Oliveira (2018) 9 0.77 0.76 0.77
.e . . . 2 "RR, RR-BLUP or GBLUP; BL, Bffyesian La.ss(?;
”) Ep IS taSIS IS absen t ;71: o};i:;;%g:?ga;l(;ipﬁ?cal Bayes; RK, reproducing kernel Hilbert spaces;

BA, BayesA; and BB, BayesB
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Genomic selection with Major QTL
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Genomic selection with Major QTL
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