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Supplementary Material

1 Supplementary Tables

Supplemental Table 1. Annotation of SNP variants

Category Number of SNPs
Stop gain 103
Stop loss 22
Exonic Synonymous 2994
Non-synonymous 3301
unknowns 0
Upstream 4320
missense 0
Intronic 15002
Splicing 52
UTR3 3149
UTR5 1897
UTR5;UTR3 519
Downstream 5071
upstream/downstream 280
Intergenic 227984
ts 195082
tv 69612
ts/tv 2.802

Total 264694




Supplemental Table 2. GWAS signals of maize NAM population

Pheno Chr  Position P.value(-log10)
EH.BLUP 1 207482464 4.559666985
EH.BLUP 1 207482494 5.797210256
EH.BLUP 1 207482507 5.218006303
EHBLUP 1 207639576 4.563364635
EH.BLUP 1 208281050 4.706687501
EH.BLUP 1 208673533 5.518095679
EH.BLUP 1 208673540 5.46060648
EH.BLUP 1 208673575 5.752325788
EH.BLUP 1 210043412 4.695113855
EH.BLUP 1 210665124 5.104639127
EH.BLUP 1 210665164 5.210352333
EH.BLUP 1 210665314 4.706926133
EH.BLUP 1 246468926 4.715791382
EH.BLUP 1 246468927 4.98625835
EH.BLUP 1 246468944 4.833293377
EH.BLUP 1 246468972 4.864847079
EH.BLUP 1 246468978 4.708992272
EH.BLUP 1 246468988 5.147617823
EH.BLUP 4 35832257 4.636371329
EH.BLUP 6 46175100 4.624864208
EH.BLUP 6 86703193 4.568860237
EH.BLUP 6 137707961 5.195433983
EH.BLUP 7 46200395 4.788969604
EH.BLUP 7 64433742 6.301457813
EH.BLUP 8 3337902 4.658492943
EH.BLUP 8 93944747 5.165075381

EH BS 1 49662643 5.075542147

EH_BS 1 207482464 4.786451331

EH_BS 1 207482494 5.860476027

EH_BS 1 207482507 5.206189179

EH_BS 1 246468926 4.777243562

EH_BS 1 246468927 5.062914847

EH BS 1 246468944 4.791453147

EH_BS 1 246468972 4.857079521

EH_BS 1 246468978 4.811996013

EH_BS 1 246468988 5.094702945

EH_BS 1 252339252 4.704393816

EH_BS 5 110227265 4.739747748

EH_BS 5 110227371 4.768510612

EH_BS 6 46175100 5.143912644

EH_BS 6 46175172 4.97208901
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Supplemental Table 3. Annotation of candidate genes associated by GWAS for PH and EH phenotypes

Pheno chr start end peakPOS ref alt peak_value transcript_ID
EH.BLUP 1 207462464 207502507 207482494 T C 5.7972103 Zm00001d031938
EH.BLUP 1 207619576 207659576 207639576 C T 4.5633646 Zm00001d031942
EH.BLUP 1 208261050 208301050 208281050 T G 4.7066875 NA
EH.BLUP 1 208653533 208693575 208673575 C A 5.7523258 Zm00001d031985
EH.BLUP 1 210023412 210063412 210043412 G A 4.6951139 NA
EH.BLUP 1 210645124 210685314 210665164 A G 5.2103523 NA
EH.BLUP 1 246448926 246488988 246468988 G T 5.1476178 NA
EH.BLUP 4 35812257 35852257 35832257 T C 4.6363713 NA
EH.BLUP 6 46155100 46195100 46175100 T C 4.6248642 Zm00001d035762
EH.BLUP 6 86683193 86723193 86703193 G A 4.5688602 NA
EH.BLUP 6 137687961 137727961 137707961 G A 5.195434 Zm00001d037785
EH.BLUP 7 46180395 46220395 46200395 C T 4.7889696 NA
EH.BLUP 7 64413742 64453742 64433742 T C 6.3014578 NA
EH.BLUP 8 3317902 3357902 3337902 G A 4.6584929 Zm00001d008258
EH.BLUP 8 3317902 3357902 3337902 G A 4.6584929 Zm00001d008259
EH.BLUP 8 93924747 93964747 93944747 G T 5.1650754 NA

EH_BS 1 49642643 49682643 49662643 C T 5.0755421 Zm00001d028887

EH_BS 1 207462464 207502507 207482494 T C 5.860476 Zm00001d031938

EH_BS 1 246448926 246488988 246468988 G T 5.0947029 NA

EH_BS 1 252319252 252359252 252339252 C T 4.7043938 Zm00001d033154

EH_BS 1 252319252 252359252 252339252 C T 4.7043938 Zm00001d033155

EH_BS 1 252319252 252359252 252339252 C T 4.7043938 Zm00001d033156

EH_BS 5 110207265 110247371 110227371 G A 4.7685106 NA

EH_BS 6 46155100 46195172 46175100 T C 5.1439126 Zm00001d035762
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Supplemental Table 4. QTLs located in three RIL populations

Pop. Trait QTL  Chr  Position(cM) LOD Additive effect Dominant effect R2
CML312 PH QTLeu 4 352.81 2.614549 11.5118 0 0.076677
CML312 EH QTLen 1 417.51 2.67101 -4.9057 0 0.071404
CML312 EP QTLer 1 417.61 2.579805 -0.0164 0 0.067695

D39 PH QTL1w 1 62.71 4.060803 -8.141 0 0.099773

D39 PH QTLZ 1 72.91 2.838219 -6.4119 0 0.058696

D39 PH QTL3pm 1 258.81 3.485342 -8.0321 0 0.071515

D39 EH QTLlen 7 166.71 5.150923 8.3333 0 0.109641

D39 EH QTL2en 7 186.71 2.638436 -5.7303 0 0.056512

D39 EP QTLLey 1 147.71 3.93051 -0.0331 0 0.087208

D39 EP QTL2, 3 422.31 2.736156 -0.0296 0 0.141603

D39 EP QTL3er 6 167.21 3.774159 0.0197 0 0.091534

D39 EP QTL4er 6 189.81 3.509229 0.0203 0 0.076262

Y32 EH QTLIew 2 39.41 4.681868 -8.5447 0 0.130797

Y32 EH QTL2ey 4 105.31 3.124864 5.7225 0 0.131509

Y32 EH QTL3en 4 111.31 3.77633 6.0507 0 0.149375

Y32 EP QTLler 1 129.81 2.690554 -0.0173 0 0.062739

Y32 EP QTLZey 1 235.11 2.566775 0.0182 0 0.075468

Y32 EP QTL3e 3 284.51 2.527687 -0.0158 0 0.059941

Y32 EP QTL4er 6 191.71 3.172638 -0.0223 0 0.091879

10



, frontiers

° & g
6 o
%,
Z c S
® . O
= ®
b C
® &
@ e
)
: w\
w@m =\
aAll N A
b.RIL(CML373)
c.RIL(CML395)
d.RIL(CML312)
eRIL(TRLO2)

f.RIL@Q11)
gRIL(Y32)
hRIL(D39)

Supplemental Figure 1. Distribution of SNP on 10 chromosomes in seven RIL populations
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Supplemental Figure 4. Genetic linkage map of CML312, D39 and Y32 RIL population.
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Supplemental Figure 5. QTL map of CML312 RIL population for EH (a), PH (b) and EP (c).
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Supplemental Figure 6. QTL map of D39 RIL population for EH (a), PH (b) and EP (c).
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Supplemental Figure 7. QTL map of Y32 RIL population for EH (a), PH (b) and EP (c)
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