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source("http://zzlab.net/GAPIT/gapit functions.txt")

#Import demo data

1831 myGD=read.table(file="http://zzlab.net/GAPIT/data/mdp numeric.txt",head=T)
myGM=read.table(file="http://zzlab.net/GAPIT/data/mdp SNP information.txt",6 head=T)

#Simultate 10 QTN on the first half chromosomes

indexlto5=myGM[,2]<6

set.seed(99164)

Iy mySim=GAPIT.Phenotype.Simulation(GD=myGD[,c(TRUE, indexl1to5)],GM=myGM[indexlto5,],h2=.7,NQTN=40, effectunit
fl =.95,0TNDist="normal")

#GWAS with GAPIT

myGAPIT=GAPIT (Y=mySim$Y, GD=myGD,GM=myGM, PCA.total=3,
QTN.position=mySim$QTN.position,

model=c("GLM", "MLM", "CMLM", "SUPER", "MLMM", "FarmCPU", "Blink"))

—logyo(p)

—logyo(p)

®
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®
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—logso(p)
Blink.V1
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PBG Seminar Series- FINAL (View Only) :

Plant Breeding and Genetics

Section Seminar Series
PLSCI 7000
Tuesdays, 12:20 - 1:10 PM

Seminar Date Seminar Time Seminar Location Speaker Name Speaker Affiliation Title Host
Tuesday, January 12:20 PM 135 Emerson Hall Zhiwu Zhang Department of Crop and Soil Confusion and Prospection of Ed Buckler
23,2024 Science Genomic Prediction
Washington State University to Incorporate Genome-Wide
Association Study
Tuesday, January 12:20 PM 135 Emerson Hall Special Seminar
30, 2024
Tuesday, 12:20 PM 135 Emerson Hall Merritt Khaipho-Burch SIPS- Plant Breeding and Genetics Small Effect, Big Picture: Ed Buckler
February 6, 2024 Edward Buckler's research group Understanding the Role of
Cornell University Pleiotropy, Transposable
Elements, and Single-Genes on
Maize Genetics and Yield
Tuesday, 12:20 PM 135 Emerson Hall Reserved for Lightening Talk Speakers: Gaurav
February 13, Lightening Talks Dilip Moghe, Lori Huberman, Yu

2024 Jiang



BLINK Adaptation to Complex Data

* Multiple alleles
e Additive and dominant effects

* Multiple environments/traits
* Models (e.g., different number of PCs)
* Rice example



Multiple Alleles
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Additive and Dominant Effects

Dominant

itive

Add

Sm

S2

S1

Sm

S2

S1

=1%/2m

Cutoff

Y1l

Y2

Y3

Y4
Y5

Y6

Y7

Y8

Yn

Y1

Y2

Y3

Y4
Y5

Y6

Y7

Y8

Yn




Year2
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Multiple Locations/Years/Traits
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Multiple Models

Model 1: y=SNP+PC1+PC2+PC3+e

Model 2: y=SNP+PC1 +PC2+PC3 +PC4+PC5+e

Y1l
Y2
Y3

Modell %

Y6
Y7
Y8

<

Yn
Yl
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Model 2

Yn

G1

9
N

PC1 PC2 PC3 PC4 PC5 S1 S2 Sm S1 S2 Sm
0.00831 0.1491 0.91112 0 0 1 2 0 2 0 0 0 0
0.13958 0.76769 0.41248 0 0 1 0 2 0 0 0 0 0
0.33252 0.9203 0.2509 0 0 0 1 0 2 0 0 0 0
0.12217 0.49453 0.33911 0 0 0 1 0 0 0 0 0 0
0.82962 0.40827 0.21138 0 0 2 0 1 0 0 0 0 0
0.9544 0.78745 0.82685 0 0 0 0 1 0 0 0 0 0
0.40486 0.56716 0.74141 0 0 2 2 0 1 0 0 0 0
0.21303 0.69876 0.50728 0 0 0 0 0 1 0 0 0 0
0.71394 0.51623 0.46755 0 0 1 0 2 0 0 0 0 0
0.00831 0.1491 0.91112 0.06458 0.28215 0 0 0 0 1 2 0 2
0.13958 0.76769 0.41248 0.41029 0.93074 0 0 0 0 1 0 2 0
0.33252 0.9203 0.2509 0.63312 0.44412 0 0 0 0 0 1 0 2
0.12217 0.49453 0.33911 0.04205 0.61255 0 0 0 0 0 1 0 0
0.82962 0.40827 0.21138 0.8459 0.0085 0 0 0 0 2 0 1 0
0.9544 0.78745 0.82685 0.07227 0.76632 0 0 0 0 0 0 1 0
0.40486 0.56716 0.74141 0.62386 0.67831 0 0 0 0 2 2 0 1
0.21303 0.69876 0.50728 0.63005 0.92204 0 0 0 0 0 0 0 1
0.71394 0.51623 0.46755 0.41246 0.02482 0 0 0 0 1 0 2 0




Joint analysis of phenotype-effect-generation
identifies loci associated with grain quality
traitsinrice hybrids

Lanzhi Li, Xingfei Zheng, Jiabo Wang, Xueli Zhang, Xiaogang He, Liwen Xiong, Shufeng
Song, Jing_ Sy, Ying Diao, Zheming Yuan, Zhiwu Zhang & & Zhongli Hu

Nature Communications 14, Article number: 3930 (2023) | Cite this article

Lanzhi Li Jiabo Wang



Three dimensions of data

Phenotype

Additive Dominant

Effects



Phenotype relationship
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Statistical model
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-log, (P values)
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