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Genome Wide Association Analysis of Ear Leaf Traits in Maize
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Abstract: Two hundred and ninety—four inbred lines were used to investigate phenotypic traits such as leaf
length, leaf width and leaf area of three ear leaves. Then Genome wide association analysis(GWAS) was performed
with genotypic data of 5 850 982 SNPs. The results showed that there were significant differences in panicle leaf
traits among the inbred lines, showing typical quantitative traits, and significant correlations among the traits(P<
0.05). A total of 439 SNP loci were detected with highly significant correlations(P<1E-05). Based on 12 SNP loci
significantly associated with multiple traits, 29 candidate genes were predicted, 18 of which have functional annota-
tions. Five important candidate genes were screened, including MYB family transcription factor, NAC family tran-
scription factor, GLK family transcription factor, E3 ubiquitin ligase and calmodulin binding nuclear protein, which
regulate ear leaf traits through related signal transduction, substance metabolism, and regulation of protein stability.
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Table 1  Statistical analysis of the phenotypes of traits related to the ear leaves in maize
LEEN S ERZANIAPS G brifE 22 AR R (%) T JEE I iz
Trait Mean + S.D. Range SD (% Skewness Kurtosis
LL1 76.28+0.43 54.70 ~ 92.60 7.46 9.78 -0.39 -0.05
LL2 79.43+0.39 59.20 ~ 93.60 6.66 8.38 -0.33 -0.09
LL3 79.61+0.43 58.90 ~ 99.10 7.34 9.22 -0.25 -0.14
LW1 10.05+0.05 8.00 ~ 13.40 0.87 8.66 0.33 0.44
LwW2 10.09+0.05 7.50 ~ 12.80 0.91 9.02 0.17 0.40
LW3 9.94+0.05 7.70 ~ 12.40 0.87 8.75 0.26 -0.05
LS1 575.60+4.48 380.20 ~ 882.90 76.89 13.36 0.31 0.57
LS2 601.08+4.38 406.50 ~ 855.20 75.13 12.50 0.23 0.10
LS3 594.28+4.43 362.40 ~ 822.30 79.83 13.43 0.17 -0.10

T LLLLW A LS 233 K (em) 5 (cm) R TR (em) 5 1.2 81 3 ACRHE Bt REGZ A AIRE R it RIEL R K.

Note: LL, LW and LS mean leaf length, leaf width and leaf size; 1, 2 and 3 represents the first leaf above the first ear, the first ear leaf, and the

first leaf below the first ear. The same below.
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Fig.1 ~ Correlation analysis of phenotypes of traits related to the ear leaves in maize
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Fig.2 Manhattan plot of genome—wide association study for ear leaves related traits
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Fig.3 Quantile—quantile plot of genome-wide association study for ear leaves related traits
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synthetic performance of maize after tasseling[J]. Acta Agronomica
Sinica, 1981, 7(4): 259-266. (in Chinese)
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F2 EXREEH FHEXERECHIREEER
Table 2 Candidate genes related to ear leaves related traits in maize
F 5 NP YL SRR i PE R PiA o TR e sl
Number Position Allele Trait P value Candidate gene Annotated function

1 1.9260272 9260272 T/C  binl.01 LWI/LW2/LW3/LS2 2.76E-06 Zm00001d027622 -
331E-06  Zm00001d027623 ~MYB¥EFN T
1.65E-06

2 1250321833 250321833  A/G  binl.09 LWI/LW2/LW3 1.08E-06  Zm00001d033104 -
9.75E-06  Zm00001d033105 -
5.07E-07  Zm00001d033108 i FR-IRNA & H:

Zm00001d033109 -

3 1.254201430 254201430 G/C binl.09 LWI/LW2/LW3 5.67E-06 Zm00001d033204  WILLS G 45K 115
9.91E-06 Zm00001d033205 A% iAE HFIREN
5.11E-06  Zm00001d033206 -

Zm00001d033208  E3 72 F 44}
Zm00001d033209 -

4 1.254283127 254283127 T/A  binl.09 LWI/LW2/LW3 427E-06  Zm00001d033211 FSIHEASGEM4
3.47E-06
5.28E-07

5 1.254286217 254286217 T/C binl.09 LWI/LW2/LW3 4.96E-06 Zm00001d033211 F5IAE AL G HEH 4
2.51E-06
2.71E-07

6  1.254292393 254292393 C/T binl.09 LWI/LW2/LW3 1.92E-06  Zm00001d033211 58 L5 G H M 4
4.06E-06
1.71E-06

7 1.254324765 254324765 T/G  binl.09 LWI1/LW2/LW3 8.46E-06 Zm00001d033211 F5HEHLAHEMA4
2.38E-06
7.98E-07

8  3.6100065 6100065 AT bin3.02 LLI/LL2/LL3 3.94E-06 Zm00001d039503 -
2.11E-07  Zm00001d039505  SiAn T Jpkcrit I 3
270 E-06  Zm00001d039506 ~ NACHEF[H T

Zm00001d039510  F5AE AL A EAT

9  3.23815849 23815849 G/C bin3.04 LLI/LL2/LL3/LS2 6.74E-07  Zm00001d040034  Z4% AL LPR2
6.20E-07
3.43E-06

10 5.6095338 6095338  A/G bin5.01 LWI/LL2/LL3/LS2  4.95E-08 Zm00001d013181 -
472E-07  Zm00001d013182 -
4.72E-07  Zm00001d013184  TREE _FiACH R [ A

Zm00001d013185  “AALPIN & it
Zm00001d013186 & AR 2L LA 2
Zm00001d013187  GLK2 5N+
Zm00001d013188  WEAFHE [ 147

11 5211894653 211894653 T/G  bin5.08 LWI1/LW2/LW3 1.24E-07  Zm00001d018006 -
4.89E-07  Zm00001d018009  BEENHE |1 KIN-4C
6.53E-06

12 5.212195971 212195971 A/G bin5.08 LWI/LW2/LW3 422E-07  Zm00001d018016 ~ RING-H2 T4 ATL46
1.87E-06  Zm00001d018017 ~ NHLASHER H
7.87E-06  Zm00001d018019 -
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