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Extended Data Fig. 3| Knockout of Sh2 and Sul by CRISPR-Cas9. Two sgRNAs
designed for gene editing on Sh2 (a) and Sul(b), respectively, showninred.
Mutations and deletions are indicated. ¢, Phenotypes of maize ears from sul
and sh2 CRISPR-knockout line. Scale bars, 1 cm. d, Metabolites identified with
significant changes and differentially expressed genes (DEGs) in Sh2 and Sul
mutants compared to wild types. e, DEGs between sh2and WT in kernel tissues
at20 DAP. f, Metabolomic comparison of sh2and WT in kernel tissues at 20 DAP;
fold change calculated using mean values (WT, n =12; Mutant,n=12). g, DEGs

betweensuland WT in kernel tissues at 20 DAP. h, Comparison of metabolome

of suland WT inkernel tissues at 20 DAP (WT, n = 12; Mutant, n =12). i, Pericarp
thickness comparisons between Sul and Sh2 CRISPR-knockout lines and wild
type kernels. Box plots are defined by the median (centre line), the 5th and 95th
percentiles (box limits), and the whiskers extend to the minimum and maximum
values. Individual data points are overlaid. P values (i) were calculated by one-way
ANOVA followed by Tukey’s multiple comparisons test.
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Extended Data Fig. 4 | Distribution of eGWAS signals in sweet and field the genome in sweet (a) and field (b) corn populations (lower panels).
corn populations. Scatter plots show the genomic positions of genes and The horizontal dashed line indicates the threshold for signal hotspots
corresponding eQTL signals in sweet (a) and field (b) corn populations (permutation test P < 0.05).

(upper panels). Distribution of eGWAS signal counts per 500 kb window across
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biological replicatesin 2019. d, Correlation analysis of sweet corn flavor ratings
The arrow shows loci where mQTL and flavor rating-related QTL are colocalized. between experiments conducted in 2017 and 2019.
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Extended DataFig. 6 | Functional analysis of su1 alleles. Significant
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e, Significant differences in expression levels among four sul alleles.
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Extended Data Fig. 9 | Functional identification of ZmCRRS. a, Knockout
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statistical comparison of root numbers (c) between wild type and KO-ZmCRRS

lines. d, Correlation between root numbers at seedling stage and normalized
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Extended Data Fig. 10 | Haplotype analysis of ZmCRRS. a, Identification of
haplotype-specific (minimum allele frequency <15% in one haplotype and
corresponding allele frequency > 85% in other two haplotype groups) SNPs
inZmCRRS, shown as vertical lines in gray (introns), red (coding regions), and
black (untranslated regions). were presented with gray, red and black vertical

Gene region of ZmCRRS (5'->3’)
HG1 1l 1 I I
HG2 il I Fheme i
HG3 LRTIRIRI | P

Position 16734 16942 17061 17069 17092 17321 23039 23476 25017 25062 25138 25474 25573 25642 26424 26570
GTG CAC GAT CAA GCT GAG CGG TTA CTG GAC GTT TGT GCT GCT ATC GTC
HG1 Val His Asp Gin Ala Glu Arg Leu Leu Asp Val Cys Ala Ala lle Val
104/116 102/114 116/116 103/117 117/117 103/116 116/116 103/116 105/117 105/117 116/116 104/117 117/117 104/117 112/115 112/115
GTG CAC GAT CAT GCT GAT CGG CTA CTA GAT GTT TGC GCT GCC GTC GTC
HG2 Val His Asp His Ala Asp Arg Leu Leu Asp Val Cys Ala Ala Val Val
35/35 34/34 35/35 35/35 34/34 35/35 35/35 35/35 34/34 34/34 34/34 35/35 35/35 35/35 35/35 35/35
GTA CGC TAT CAT GGT GAT CAG CTA CTG GAC CcTT TGT GCC GCT GTC GTA
HG3 Val Arg Tyr His Gly Asp Gin Leu Leu Asp Leu Cys Ala Ala Val Val
136/136 138/139 135/136 139/139 135/136 139/139 136/136 138/138 138/138 138/138 134/135 137/138 133/134 137/137 137/137 136/137

b c
25 1 _ P=054 10 1 P =176 x 102
° P=1.72><I1Do_—31 s5x 100 P=0.94 P=880x 102
£ 20 4 159X 8 - R
K= o 8
£ 45 236
T g >
£ )
2 10 284-
el © X
2 -2
2 51 &S24
3
T
n=107 35 123 n=99 28 17
0 T T T 0 T T T
HG1 HG2 HG3 HG1 HG2 HG3
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