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INTRODUCTION METHODS

GWAS has been widely used in the study of dissecting complex Population
qguantitative traits in plants, which generally requires a association
population including a large number of individuals. In this study, a
genome-wide association study was conducted using an F1
population consisting of only 81 and 97 hybrids’ Linalool contents in
two years respectively, which was too small for GWAS analysis. We
performed several pretreating methods of phenotype data using SIS
linear model and compared result with the original phenotypic data, P1
the objective of which is to reveal the important SNPs masked by
noise in small population.
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RESULTS cultivar

Year2019 81 authentic F1 individuals

Phenotypic data distribution of different statistic methods Year2020 96 authentic F1 individuals
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Fig. 1. Distribution of phenotypes used in comparison (A) Original phenotypic records Mixed Linear Model (MLM)

of year2019 and 2020 separately, (B) BLUE, (C) BLUE after Normalized using z-score.

Manhattan Plots and Q-Q _|:_)Iots of GWAS

’------------ I DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN DN D DN DN DN DN DD DN DN DN DN DN DN DN DN DN DN BN B

4

' (A) Manhattan plot of year 2019 Q-Q plot Manhattan plot of year 2020 Q-Q plot

15 - 15 7

10
i o® o o . ‘ oo o o ®

—log1o(p)
—logio(p)

......... ® -----.6.---------------------_----- . ... - --_------..-.-----_--------.wy.------ A R—

®
o 9
iR {
R
g
:,; i
-
| | |

Chr 1 2 3 4 5 6 7 10 11 12 13 14 15 16 17

Observed —logio(p)
®
Observed —logo(p)

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

0 -

Expected —log(p) Expected —logio(p)

P L LT
'
BN o T

\------------------------------------------------------------------_,

Calculating BLUE
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Normalization BLUE using z-score transformation

Fig. 2. Manhattan plots and Q-Q plots of different phenotypic statistic methods (A) results of year2019 and 2020 separately,
(B) result of BLUE using a larger dataset of 126 individuals, (C) result of BLUE after Normalized using z-score.
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« Skewed distribution of phenotype might not influence GWAS outcome.




