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Abstract; Zein proteins are main repository of nitrogen, which comprise approximately 50% of the total proteins in
mature kernels. Zein proteins can be divided into four groups based on their molecular weights, «,8,y and & zeins. In con-
trast to the B,y and 0 zeins which were encoded by relatively small gene families, a-zein proteins have four different gene
sub-families (zIA, zIB, zIC, and zID) and about 39 genes on maize B73 genome. a-zeingene expression profiling analysis
showed that their expression patterns diverged greatly and z/A4 had the highest expression level. Conserverd motif analysis re-

vealed a-zein gene family was highly conserved. Opaque 2 mutant, carrying a leucine-zipper motif, downregulates o-zein
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expression analyses of specific gene member of a-zein reg-
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ulated by Opaque 2 were not well characterized. In this study, RNA-seq was employed to dissect the individual gene expres-

sion at seed developing stages and compared mRNA abundance between wild type and Opaque 2. The results exhibited that

Opaque 2 majorly downregulated the expression of z/C subfamily, slightly reduced z/A genes expression, and played insig-

nificant roles in zIB and zID genes expression. Together with the genome annotation of a-zein family and their responding

expression profiling, the study implied the genetic information for future improvement of maize grain quality.
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Table 1 a-zein gene family in maize

wE s L (i e OSSR
zIA Z19A1-1 Yetifk 4,5495175 ~ 5495849 675 - 100.00  0.000 846 0
Z19A1-2 Yetifk 4,5522254~5523132 879 GRMZM2G404459_TO1  100.00  1.318 423 0.535 278
Z19A1-3 Jetafk 4.5560581 ~ 5561360 780 GRMZM2G353268_TO1 ~ 100.00  11.674 450  7.653 391
Z19A1-4 Yetafk 4,5548833 ~ 5549612 781 GRMZM2G353272_T01  99.74  10.202 170  8.026 811
Z19A1-5 Yetifk 4,5544803 ~ 5545582 780 GRMZM2G053120_T01  100.00 8.688 846  7.285 333
Z19A1-6 Yetifk 4,5540363 ~ 5541142 780 GRMZM2G059620_T02  100.00 7.307 772 6.752 203
Z19A1-7 Je ik 4.5535901 ~ 5536680 780 GRMZM2G059620_T03  100.00 6.442 894 8.445 043
Z19A1-8 Jeifk 4,5594920~ 5595675 756 GRMZM2G018193_TO1  100.00 0.005 128 0.118 546
Z19A1-9 Yetifk 4,5599189 ~ 5599569 381 - 100.00 0.000 046 0
Z19A2-1 Jetafk 4,29951782~29952558 777 GRMZM2G008341_TO1  100.00 8.140 605  6.065 812
Z19A2-2 Jetifk 4,29963346 ~29964122 777 GRMZM2G008913_TO1  100.00 9.803 198  7.384 106
Z19A2-3 Y ik 4,30089932 ~ 30090708 777 GRMZM2G026939_TO1  100.00 0.331 056 1.211 093
zIB Z19BI-1 Jetafk 7.18755067 ~ 18757677 1911 AF546188.1_FGT001 100.00 0.007 885 0.680 645
Z19B1-2 Yt fA 7.18779184 ~ 18780427 1244 AF546188.1_FGT002 100.00 0.096 407 1.134 669
Z19B1-3 Yefa ik 7.18789010~ 18790726 1717 AF546188.1_FGT003 100.00 0.016 149 0.208 785
Z19B1-4 Yeftfd 7.18864555 ~ 18866290 1736 AF546188.1_FGT005 100.00 9.474 392 7.008 083
Z19BI-5 Jetifh 7.18867341 ~ 18868484 1 144 AF546188.1_FGT006 100.00 0.034 027 0.078 340
Z19B1-6 Y ik 7.18876589 ~ 18878491 1 903 AF546188.1_FGT007 100.00 7.697 904  5.979 487
Z19B2-1 YeftfA 7.18923572 ~ 18924505 934 - 100.00 0.011 965  0.023 988
Z19B2-2 Yt i 7.18954235 ~ 18955704 1 470 GRMZM2G025763_T01  100.00 0.001 413 0.060 967
21D Z19D1-1 Yetifh 1.161788738~ 161789 006 269 AF546187.1_FGT001 100.00 0 0
Z19D1-2 Yetafk 1161790654 ~ 161791499 846 AF546187.1_FGT007 100.00 1.445 349 4.779 829
Z19D1-3 YLt fk 1,161795434~ 161796165 732 AF546187.1_FGT009 100.00 0.008 367 0.091 825
Z19D2-1 Yefafk 1162006771 ~ 162007620 850 - 100.00 1.320 240 2.652 358
Z19D3-1 i A 1:162096303 ~ 162097050 748 - 100.00 0.000 308  0.359 442
zIC AZ822-1 Yt ik 4,5094190 ~ 5094990 801 GRMZM2G088441_TO1 ~ 99.88 0.720 629  0.167 829
AZS22-2 Yefafk 45098300 ~ 5099009 710 GRMZM2G388461_T01 ~ 99.58 0.392 931  0.315 566
AZ822-3 Yefifk 4,5114102~5114180 79 - 100.00 0.032511  0.476 707
AZS22-4 Yefi ik 4.5122517~5123317 801 GRMZM2G044625_T01  99.88 2776 458 8.762 073
AZ822-5 Yetafh 4.5127723 ~ 5128523 801 GRMZM2G045387_T01  100.00 0.319236  0.699 289
AZ822-6 Yt ik 4,5141270~ 5142076 807 GRMZM2G346895_T0O1 ~ 99.88 0.149 884  1.443 707
AZS22-7 Yotk 4,5145381 ~5145923 543 - 99.00 2.717977  0.371 357
AZ822-8 Yetafh 4.5158097 ~ 5158897 801 GRMZM2G044152_T01 ~ 99.88 1.883 320  2.153 810
AZS22-11  YefaiAk 4.5080126~ 5080647 522 - 100.00 0.001 106 0.017 195
AZS22-12  Ye{nfAk 4.5083169 ~ 5083969 801 GRMZM2G088365_T01  99.88 0.036 762 0.279 716
AZS22-13 Yetr ik 4.5086264 ~ 5087070 807 - 99.88 0.000 029 0.015 603
AZS22-16  Ye(tiAk 4.21335099 ~ 21335609 511 GRMZM2G397687_T01  100.00 3.042 744 5.258 347
AZS22-21  Yefafk 4.5172023~ 5172823 801 GRMZM2G160739_T0O1 ~ 97.75 2.094 780  1.684 603
AZS22-20  Ye(tik 4.5176140~5176937 798 GRMZM2G160739_T03  97.87 1.801 817  1.818 151
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Fig.1 Conserved motif analyses of a-zein genes in maize
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Fig.3 Effects of Opaque 2 on the expression of a-zein genes in maize
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