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Abstract: In order to explore the characteristics and function of the foxtail millet LEA gene family, based on the published
Arabidopsis thaliana LEA protein sequence, LEA family members were genome-widely identified using bioinformatics
methods. Subsequent analysis were conducted on the physical and chemical properties, conserved motifs, phylogenetic tree,
cis—regulatory elements, collinearity, and expression patterns of the proteins encoded by SiLEAs. These results showed that a
total of 33 SILEA members were identified in the foxtail millet LEA family, and SiILEAs were unevenly distributed on 9
chromosomes. Subcellular prediction found that SilLEAs were located in the nucleus, cytoplasm, chloroplast, and
mitochondria. Through phylogenetic tree analysis, different subfamilies were divided into three groups, and most of those
SiLEAs gene in the same subfamily showed similar gene structure and conserved motif component characteristics. Cis—
regulatory element analysis showed that there were many response elements related to plant hormones and stress in the

promoter region of SiILEAs, Inter—species collinearity analysis found that the number of gene pairs, which were collinear with
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monocotyledon, were much higher than those with dicotyledon. Analysis of the gene expression patterns of SiLEAs revealed
that SiILEA3-6, SiLEA3-7, SiDHN-4, SiDHN-1, and SiLEA3-8 were highly expressed in roots, stems, leaves, and
before flowering and seven days after flowering, and these five genes also all contained the elements related to growth and
development, suggesting that SILEA3-6, SILEA3-7, SiDHN-4, SIDHN-1, and Si{LEA 3-8 might be the key genes of LEA

gene family in response to growth and development in foxtail millet.
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Tab.1 Analysis of physical and chemical properties of amino acids of LEA genes family members in foxtail millet

S NGB ERERE  AERKE  SFREA Swa EmmkRn (Rl
Gene Gene ID Gene subfamily Amino acid length Molecular weight pl GRAVY calization
SiSMP-1  Seita.1G212500.1 SMP 167 16.156 72 5.15 -0.139 21 i [
SiSMP-2  Seita.1G212800.1 SMP 143 14.271 86 5.89 -0.176 21 i
SiDHN-1  Seita.1G267200.1 DHN 290 31.644 05 5.76 -1.246 40 g %
SILEA2-1  Seita.2G102400.1 LEA 2 331 36.741 76 4.97 -0.334 21 i I
SILEAI-1  Seita.2G159600.1 LEA 1 168 16.539 32 9.39 -0.489 21 g
SILEAG6-1  Seita.2G249300.1 LEA 6 117 12.31553 6.41 -0.925 i i %
SILEA2-2  Seita.3G130700.1 LEA 2 170 18.768 62 5.56 -0.155 21 i A%
SILEA3-1  Seita.3G203500.1 LEA 3 78 7.689 58 9.51 -0.062 NEEIEN
SILEA3-2  Seita.3G272300.1 LEA 3 97 10.393 88 5.45 -0.218 RSN
SILEA5-1  Seita.3G277600.1 LEA 5 153 16.419 67 5.74 -1.380 21 A%
SILEA5-2  Seita.3G277700.1 LEA 5 93 9.799 50 5.48 -1.280 1 i %
SiLEA1-2  Seita.4G007900.1 LEA 1 125 13.494 34 9.84 -0.889 RN
SILEAI-3  Seita.4G140300.1 LEA 1 78 8.543 56 5.91 -1.190 21 i %
SiSMP-3  Seita.4G159500.1 SMP 288 28.979 78 4.63 -0.307 21 i J
SiLEA2-3  Seita.5G014300.1 LEA 2 151 16.302 82 6.11 -0.028 24 Jfd 5
SILEA3-3  Seita.5G021300.1 LEA 3 94 9.762 18 9.77 -0.279 TN
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Tab.1(Continued) Analysis of physical and chemical properties of amino acids of LEA genes family members in foxtail millet
R T ERERE  RERKE  SFREA SRk w¥mkey JOVEER
Gene Gene ID Gene subfamily Amino acid length  Molecular weight pl GRAVY calization
SiLEA3-4  Seita.5G021400.1 LEA 3 96 10.204 83 10.08 -0.132 &g i
SiLEA3-5  Seita.5G057300.1 LEA 3 100 9.93512 10.13 0 LIS
SiLEA5-3  Seita.5G113500.1 LEA 5 94 10.075 05 5.34 -1.135 RR
SiDHN-2  Seita.5G166200.1 DHN 138 14.126 34 9.19 -1.178 AN A%
SiDHN-3  Seita.5G166300.1 DHN 138 14.101 29 8.90 -1.192 4l A%
SiLEA2-4  Seita.5G232600.1 LEA 2 175 18.999 70 5.01 -0.086 41 f 5T
SiLEA1-4  Seita.6G114000.1 LEA 1 153 15.3427 2 9.52 -0.722 A%
SiSMP-4  Seita.6G123500.1 SMP 181 17.602 27 4.84 -0.317 41 i T
SiLEA3-6  Seita.6G169100.1 LEA 3 96 10.2768 2 9.21 -0.341 I
SiLEA3-7  Seita.7G182400.1 LEA 3 100 11.016 61 10.05 -0.126 IEIIN
SiLEAI-5  Seita.7G217700.1 LEA 1 116 11.981 34 9.33 -0.928 R TALS
SiDHN-4  Seita.8G115100.1 DHN 192 19.613 58 9.68 -0.985 - 25 A
SiDHN-5  Seita.8G115200.1 DHN 347 33.741 27 8.99 -0.804 YR A%
SiDHN-6  Seita.8G115400.1 DHN 169 16.914 33 8.81 -1.050 A%
SiSMP-5  Seita.9G093900.1 SMP 266 26.580 57 4.98 -0.221 41 f T
SiLEA3-8  Seita.9G372100.1 LEA 3 133 14.625 47 9.62 -0.418 ST
SiSMP-6  Seita.9G533500.1 SMP 280 27.752 43 4.65 -0.195 2 ffd 5
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Fig.1 Chromosome mapping of LEAs gene in foxtail millet
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Fig.2 Phylogenetic trees of LEAs gene subfamilies in foxtail millet, Arabidopsis, maize, wheat, and sorghum
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Fig.3 Phylogenetic relationship, conserved motif, domain, and exon—intron structure of LEAs gene in foxtail millet
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Fig.4 Analysis of cis—regulatory elements of LEAs gene members in foxtail millet
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