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GWAS Analysis and Identification of Candidate Genes for Regulating

the Utilization of Storage Material in Super Sweet Corn Seeds
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(College of Agriculture, Anhui Science and Technology University, Fengyang 233100, China)

Abstract: To elucidate the genetic characteristics of seed storage substance utilization in super sweet corn, this
study utilized SNP markers obtained from the maize 56K gene chip and employed the MLM(Q+K) model to conduct
genome—wide association studies(GWAS) and identify candidate genes. The results showed that total of 6 SNPs loci
significantly associated with regulating seed storage material utilization were detected, with the contribution rates
ranged from 14.5% to 23.8% and phenotypic variance explained rates ranged from 1.1% to 20.0%. The explained
phenotypic variance ranged from 1.1% to 20.0%, with two SNP loci within 0.7 Mb of the previous locus—associated
SNP locus. A total of 184 genes were detected within the 200 kb confidence interval upstream and downstream of
the significant SNPs loci, among which 62 genes were annotated, accounting for 33.7%. Based on literature analysis,
18 genes were screened out to regulate the utilization rate of seed storage material, which are mainly involved in the
pathways of hormone synthesis and signal transduction, cell division, protein and enzyme synthesis, providing impor-
tant indication for the further study of genetic mechanism of seed storage material utilization in super sweet corn.
This provides important indication for understanding the genetic mechanism of seed storage material utilization, and
helps further research on the location and cloning of seed storage material utilization—related trait genes.
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Fig.1  Frequency distribution of seed storage material utilization of 100 corn inbred lines
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Table 1 ~ SNP sites were significantly associated with seed storage material utilization

b ac et ik 37 # (bp) PE DUHRE(%) FIE S ARER (%)

Marker Chromosome Position P value R’ PVE
Affx-90946674 1 272 886 193 2.85E-05 23.6 5.3
Affx-90897152 5 7403 302 3.07E-05 23.8 20.0
Affx-91345521 1 273 417 484 2.37E-04 18.4 8.0
Affx-91139466 3 42 007 980 2.38E-04 20.5 10.2
Affx-90413391 4 18772519 2.66E-04 14.5 14.9
Affx-90336071 10 146 538 961 2.75E-04 18.0 1.1
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Fig.3 Functional annotation analysis of genes related to storage material utilization in sweet corn seeds
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Table 2 Candidate genes and functional annotations corresponding to significant SNPs

Fric ARk Je(ufh 37 (bp) T3 IHREERE
SNP Chr. Position Candidate gene Annotation
Affx-90946674 1 272711753 Zm00001eb056130 Calcium—transporting ATPase 3
272 866 057 Zm00001eb056180 Core—2/1-Branching enzyme
272 907 940 Zm00001eb056220 Metalloendopeptidase / zinc ion binding protein
Affx-90897152 5 7279716 Zm00001eb214910 [FeFe]-hydrogenase-like protein
7367 257 Zm00001eb214950 Novel myosin isoform
7531913 Zm00001eb215000 His—to—Asp Phosphorelay Circuitry
7595319 Zm00001eb215020 Serine/threonine—protein kinase STY 13
Affx-90336071 10 146 376 654 Zm00001eb432920 Auxin-responsive protein SAUR
146 444 575 Zm00001eb432990 1Q-DOMAIN 32 protein
146 494 874 Zm00001eb433010 WUS2 protein
146 553 165 Zm00001eb433020 Auxin response factor 11
146 618 827 Zm00001eb433090 Trafficking protein particle complex subunit 3
146 622 956 Zm00001eb433100 Kinesin-like protein KIN-141
Affx-91345521 1 273 439 062 Zm00001eb056320 Endoplasmic oxidoreductin—1
273 514 151 Zm00001eb056340 Plastid ADP-glucose pyrophosphorylase large subunit
273 602 182 Zm00001eb056350 WD repeat—containing protein PCN
Affx-91139466 3 42 104 656 Zm00001eb128650 Protein kinase domain
Affx-90413391 4 18 610 095 Zm00001eb169610 MCM2 protein
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