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Table 1  Primers used in qPCR

519 1975
Primers Primer sequence (5'—>3")
OsLEA2-18F CAACGACGTCGAAGTGCATC
OsLEA2-18R ACGTGAAGTTGAACCCGGTC
OsLEA2-24F GGGTGGGGGTGTACTACAAG
OsLEA2-24R TTGTGCCCCTGGTAGATCG

OsLEA2-44F
OsLEA2-44R
OsLEA2-60F
OsLEA2-60R

GGTGGTCCAGCCATTCTACC
CACATCTGCACCTGGAACCT
GACTACCACCTACTGCCACG
CGACTAGCCGGAGATAGCAG
UBQ-F CCAGGACAAGATGATCTGCC
UBQ-R AAGAAGCTGAAGCATCCAGC
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Table 2 Physicochemical properties of rice LEA_2 family members

FeH 7 B TIGR 3 [ 4 Fk B ik Sy T B /ku K/ aa S HLR R
Gene name TIGR gene name Chromosome Molecular mass Length Isoelectric point GRAVY
OsLEA2-1 LOC_0s01g09880.1 1 29.78 288 9.87 0.075
OsLEA2-2 LOC_0s01g12580.1 1 16.24 151 5.00 —0.066
OsLEA2-3 LOC_0s01g12820.1 1 35.39 330 8.84 —0.218
OsLEA2-4 LOC_0Os01g13340.1 1 35.34 331 10.04 —0.303
OsLEA2-5 LOC_0s01g39290.1 1 29.91 291 10.38 0.149
OsLEA2-6 LOC_0s01g43530.1 1 19.75 180 4.79 —0.255
OsLEA2-7 LOC_0Os01g51470.1 1 17.81 167 4.70 0.325
OsLEA2-8 LOC_0s01g53470.1 1 26.73 251 5.51 —0.046
OsLEA2-9 LOC_0s01g59680.1 1 33.31 312 10.17 0.019
OsLEA2-10 LOC_0s01g64450.1 1 26.74 241 9.30 0.042
OsLEA2-11 LOC_0s01g64470.1 1 26.01 238 9.88 —0.248
OsLEA2-12 LOC_0s01g68080.1 1 23.43 206 11.40 —0.647
OsLLEA2-13 LOC_0s01g68090.1 1 49.14 455 10.14 —0.471
OsLEA2-14 LOC_0s02g01060.1 2 22.50 214 10.44 0.142
OsLEA2-15 LOC_0s02g16610.1 2 20.36 201 11.32 0.460
OsLEA2-16 LOC_0s02g30450.1 2 26.87 250 6.07 —0.202
OsLEA2-17 LOC_0s02g33550.1 2 23.71 224 9.04 0.219
OsLEA2-18 LOC_0s02g44670.1 2 21.53 197 10.49 0.140
OsLEA2-19 LOC_0s03g15630.1 3 25.16 238 9.25 0.339
OsLEA2-20 LOC_0s03g48950.1 3 25.06 232 9.02 0.188
OsLEA2-21 LOC_0s03g62010.1 3 22.80 212 9.46 0.165
OsLEA2-22 LOC_0s03g62020.1 3 22.38 209 8.16 0.112
OsLEA2-23 LOC_0s03g62620.2 3 34.80 316 4.88 —0.382
OsLEA2-24 LOC_0s04g33990.1 4 23.56 220 8.26 0.290
OsLEA2-25 LOC_0s04g53650.1 4 23.60 222 9.86 0.173
OsLEA2-26 LOC_0s04g58090.1 4 27.79 255 10.17 —0.067
OsLLEA2-27 LOC_0s04g58850.1 4 22.21 205 9.14 0.303
OsLEA2-28 LOC_0s04g58860.1 4 24.53 220 7.61 0.126
OsLEA2-29 LOC_0s05g11010.1 5 30.33 293 10.03 0.090
OsLEA2-30 LOC_0s05g24760.1 5 21.42 213 10.91 0.473
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Gene name TIGR gene name Chromosome Molecular mass Length Isoelectric point GRAVY
OsLLEA2-31 LOC_0s05g30490.1 5 26.76 260 8.77 0.170
OsLEA2-32 LOC_0s05g40400.1 5 22.07 211 11.70 0.286
OsLEA2-33 LOC_0s05g45070.1 5 26.42 253 9.15 0.280
OsLEA2-34 LOC_0s05g50710.1 5 16.55 151 5.07 0.020
OsLEA2-35 LOC_0s05g50720.1 5 25.99 247 9.51 0.214
OsLEA2-36 LOC_0s06g02840.1 6 20.91 199 6.73 0.288
OsLEA2-37 LOC_0s06g02940.1 6 23.42 218 8.44 0.139
OsLEA2-38 LOC_0s06g32970.1 6 24.95 238 6.74 0.208
OsLLEA2-39 LOC_0Os07g10610.1 7 27.44 257 9.57 0.199
OsLEA2-40 LOC_0s07g14700.1 7 24.55 227 7.75 0.149
OsLEA2-41 LOC_0Os07g17120.1 7 35.18 317 4.80 —0.384
OsLLEA2-42 LOC_0s07g34040.1 7 22.67 213 9.14 0.239
OsLEA2-43 LOC_0s07g34050.1 7 19.64 190 9.04 0.597
OsLEA2-44 LOC_0s07g34720.1 7 22.55 200 8.98 —0.111
OsLEA2-45 LOC_0s08g01220.1 8 25.21 227 9.20 0.137
OsLEA2-46 LOC_0s08g23460.1 8 25.72 242 8.39 0.005
OsLEA2-47 LOC_0s08g38580.1 8 25.21 232 10.43 0.321
OsLEA2-48 LOC_0s08g44410.1 8 20.60 192 6.11 0.122
OsLEA2-49 LOC_0s09g09460.1 9 36.84 339 7.97 —0.073
OsLLEA2-50 LOC_0s09g26480.1 9 28.23 265 9.22 0.132
OsLEA2-51 LOC_0s10g39970.1 10 25.92 242 8.93 0.199
OsLEA2-52 LOC_0Os11g02730.1 11 25.25 235 10.06 0.234
OsLEA2-53 LOC_0Os11g03600.1 11 29.75 276 10.97 —0.070
OsLEA2-54 LOC_0Os11g05860.1 11 23.04 210 7.69 0.150
OsLEA2-55 LOC_0Os11g05870.1 11 36.23 342 9.79 —0.147
OsLEA2-56 LOC_0Os12g02700.1 12 24.89 233 9.49 0.203
OsLEA2-57 LOC_0s12g03370.1 12 29.38 275 10.50 —0.007
OsLEA2-58 LOC_0Os12g06210.1 12 23.06 224 9.64 0.222
OsLEA2-59 LOC_0s12g06220.1 12 20.81 192 9.08 —0.110
OsLEA2-60 LOC_0s12g06260.1 12 23.14 212 8.26 0.140
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Fig.1 Chromosome positions of rice LEA_2 genes
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netic relationship of rice LEA_2 family members; B:Distribution of conservative motifs of rice LEA_2 family members; C:Gene structures

of rice LEA_2 genes.
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Fig.2 Phylogenetic relationship,conserved motifs and gene structures of rice LEA_2 family members
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Characterization and expression profile analysis of LEA_2 family in rice
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Abstract In order to explore the characteristics of LEA_2 family members in rice, we characterized
60 LEA_2 family members in the whole genome of rice with bioinformatics,and found they were uneven-
ly distributed on 12 chromosomes. Results of analyzing protein sequence showed that the molecular
weight of the LEA_2 proteins were between 16.24 ku and 49.14 ku with isoelectric points ranging from
4.7 to 11.7,and 42 of them tended to be hydrophobic. Results of phylogenetic analysis indicated that rice
LEA_2 proteins are classified into five major clades,and proteins in the same clade has similar conserva-
tive motifs. Results of analyzing gene structure showed that LEA 2 genes had no or few introns. Results
of analyzing promoter sequence showed that there were a large number of cis-elements related to growth
and development, hormone signal transduction and stress response in promoter regions of rice LEA 2
genes. Based on the hierarchical cluster analysis of the expression profile and fluorescence quantitative
PCR assays,the co-expression of LEA_2 family genes was found to be obvious. Both OsLEA2-2 and Os-
LEA2-26 were up-regulated and expressed by more than 60 times under drought stress.

Keywords rice; LEA _2; abiotic stress; bioinformatics; drought stress; cold stress; flooding

stress; salt stress; osmotic stress
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