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Sequence Variation Analysis of Maize Starch Synthesis Related Gene ZmAGP2
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Abstract; The ZmAGP2 gene encoding ADP large subunit of glucose pyrophosphory is involved in the synthe-
sis of corn starch,thus affecting the yield and quality of corn. Maize yield traits are controlled by multiple genes,
and its genetic mechanism is very complex. This study aims to fully explore the excellent allelic variation of genes
closely related to yield traits through gene sequence variation analysis,which provides a theoretical basis for impro-
ving the molecular level of maize breeding. The ZmAGP2 genes sequences of 103 inbred test populations were cap-
tured and sequenced using NimbleGen platform. ClustalX 2.0,DnaSP 6.0 and other software were used to analyze
the nucleotide polymorphism of the target gene,and the neutral evolution test and haplotype analysis of the mutation
site were carried out. The full-length sequence of 4 111 bp was obtained by resequencing the ZmAGP2 genes of 103
maize inbred lines. After nucleotide polymorphism analysis,a total of 112 mutation sites in the full-length sequence
were detected , all of which SNP ,nucleotide polymorphisms in 5" UTR segments were significantly higher than those
in other segments. Polymorphism in the CDS region of the gene drived the ZmAGP2 gene into eight haplotypes en-
coding five different ZmAGP2 proteins. Neutral test did not detect obvious manually selected signals. The ZmAGP2
gene showed high variation, which accorded with the neutral evolution model hypothesis,was not subject to obvious
artificial selection,and the protein sequence changed,which indicated that the sequence variation of the gene causes
the change of the protein sequence,which lead to the change of the function of the gene.
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Tab.1 List of maize inbred lines of the study

9 AZZ# I SRR 9 AZZF
Number Maize inbred lines Number Maize inbred lines Number Maize inbred lines

1 QH19612 36 £k 9206 70 QBL-5

2 72 37 AE 15 71 QMXG-1

3 981F 38 Q701 72 JND-1

4 107 39 4fi 2433 73 IJND-2

5 518 40 478 1k 74 BJ-2

6 k12 41 # 58 75 F8111

7 NX335 42 7922 76 FN-6

8 s80 43 8605-2 77 M3564

9 H21 44 178 78 M1
10 7 853 45 QP1712 79 WT262
11 412 46 Ex i 80 WT26
12 24107 47 xy335 81 QZNO1F
13 Y 48 P138 82 QKN-1M
14 502 49 EX319 83 QD-1T
15 £ JFH 92 50 71988 84 QLY=2
16 10168 51 319B 85 JKN2000F
17 598 52 BQ319 86 QZBN-1
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RS EEES TR EEEA Rz EEES
Number Maize inbred lines Number Maize inbred lines Number Maize inbred lines
18 23 53 3 318 87 KH-1F
19 4CV 54 137 88 QBN488
20 E28 55 11099 89 0B1029
21 H - F}340 56 Suwan 90 BJ4
22 A 330 57 11118 91 BEM
23 B 88M 58 11200 92 QHNH4
24 340 ¥t 59 10533-1 93 BJ-1
25 P} 25 60 GB28 94 1 BK
26 JH-5F 61 CML-15 95 LYI6F
27 #+99 62 QSY-7 96 OBNLI189
28 3232 63 DK3110-65 97 M1132
29 OH43 64 #BS11 98 JKN2000M
30 MO17 65 FLB-1 99 BJ-3
31 8112 66 Fe521 100 QJZB-3
32 K8112 67 kwd56-2 101 BJ-5
33 314 68 QF-11 102 Y53
34 DHIM 69 QFo1 103 JB
35 4fifif 189
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Fig.1 The nucleotide diversity estimated along

the ZmAGP2 gene sequence
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Fig.2 Distribution of major haplotypes of the ZmAGP2 gene total sequences among tested inbred lines sequence
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Fig.4 Sequence alignment of the ZmAGP2 proteins encoded by different CDS haplotypes
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