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Bioinformatics Analysis of GmCML Genes in Soybean Genome

CHEN Chao, DUANMU Hui-zi, ZHU Dan, LIU Ai-lin, XIAO Jia-lei, ZHU Yan-ming
(Key Laboratory of Agricultural Biological Functional Genes, Northeast Agricultural University, Harbin 150030, China)

Abstract: CMLs is a kind of calcium-binding proteins with conserved EF-hand motifs, play an important role in calcium-de-
pendent signaling pathway and play a key role in response to plant development and abiotic and bioticstresses. In this study,
we identified and characterized 68 soybean CML through plant genome annotation and NCBI database. Phylogenetic analysis
suggested that these GmCML genes could be classified into eight groups, combining with Arabidopsis CMLs. Furthermore, phys-
ical locations and gene duplications showed a higher evolution rate of GmCML. Sequence alignment confirmed that this family
proteins contain 2- 4 conserved EF-hand motifs. Expression profiles of all CML transcripts from bicarbonate stress treated G.
soja showed that there were 26 differently expressed GmCMLs. The transcript pattern in leaves and in roots was different.
These results suggest that those genes may play important roles in plant environmental stress responses and adaptation, with
different function in leaf and root.
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Table 1 GmCML protein information
EF-hand 5 #43 ] i
i’ -SSP A 1D BEME  MX T Number of B kg S
Number Gene name Gene 1D Amino acid No. MW pl Chromosome No.
EF-hands
1 GmCML-01 Glyma01g39240 187 21203. 16 4 7.65 1
2 GmCML-02 Glyma01g¢34570 214 24265.70 4 5.22 1
3 GmCML-03 Glyma01g42090 147 16534.77 3 4.75 1
4 GmCML-04 Glyma01g05970 187 21452. 45 3 4. 66 1
5 GmCML-05 Glyma02 g06680 193 21997. 38 4 4.98 2
6 GmCML-06 Glyma02g00450 150 17001. 86 4 3.94 2
7 GmCML-07 Glyma02g44350 149 16861. 70 4 4.12 2
8 GmCML-08 Glyma02g41300 141 15896. 77 4 4.62 2
9 GmCML-09 Glyma02g12090 186 21554. 64 3 4.51 2
10 GmCML-10 Glyma02g15000 185 21121. 94 4 6.75 2
11 GmCML-11 Glyma02g16220 149 17190. 07 4 4.28 2
12 GmCML-12 Glyma03 28650 219 23931.74 4 4.60 3
13 GmCML-13 Glyma03 02590 214 24327.00 4 5. 66 3
14 GmCML-14 Glyma03g31430 148 16866. 85 4 4.16 3
15 GmCML-15 Glyma03 28260 152 17000. 16 4 4.32 3
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gkl
EF-hand 215} .
£ e FEH A HH ID SR M T Number of S H P kg s
Number Gene name Gene ID Amino acid No. MW pl Chromosome No.
EF-hands
16 GmCML-16 Glyma03 g40690 149 17078. 18 4 4.12 3
17 GmCML-17 Glyma04g37040 140 15524. 92 3 4.50 4
18 GmCML-18 Glyma04g17650 141 16041. 27 3 4. 44 4
19 GmCML-19 Glyma04g17710 141 16053. 26 3 4.39 4
20 GmCML-20 Glyma05g15870 216 24226. 48 4 4.99 5
21 GmCML-21 Glyma05g07720 161 17579. 06 4 4.35 5
22 GmCML-22 Glyma06g17950 140 15564. 90 3 4.50 6
23 GmCML-23 Glyma06g03780 187 20833. 43 4 4.29 6
24 GmCML-24 Glyma0623210 160 17443, 94 4 4.33 6
25 GmCML-25 Glyma07g11384 179 19459. 20 4 4.26 7
26 GmCML-26 Glyma07g33460 185 21204.93 4 6. 84 7
27 GmCML-27 Glyma08g05810 180 19704. 47 4 4.32 8
28 GmCML-28 Glyma08g18940 147 17179. 22 3 5.32 8
29 GmCML-29 Glyma09 40740 183 20521. 13 3 4.48 9
30 GmCML-30 Glymal0g00470 150 16897. 89 4 4.01 10
31 GmCML-31 Glymal0g03580 149 17127. 12 4 4.25 10
32 GmCML-32 Glymal0g30380 149 17218. 63 4 4.32 10
33 GmCML-33 Glymal0g32190 150 17017. 94 4 4.04 10
34 GmCML-34 Glymal 1225660 141 16134. 34 3 4.32 11
35 GmCML-35 Glymallgl3620 150 16987. 21 4 4.22 11
36 GmCML-36 Glymal 1806030 183 21048. 87 3 7.69 11
37 GmCML-37 Glymal1g18920 159 17783. 04 4 4.80 11
38 GmCML-38 Glymal 125670 141 16132. 31 3 4.32 11
39 GmCML-39 Glymal1g03280 147 16554. 78 3 4.73 11
40 GmCMLA40 Glymal2g09550 163 18112.33 4 4.60 12
41 GmCML41 Glymal2g05610 150 17093. 32 3 4.32 12
42 GmCML-42 Glymal2g02830 140 15387.90 4 4.49 12
43 GmCML43 Glymal3g09550 164 18842. 23 3 4.24 13
44 GmCML44 Glymal3g22810 229 25582. 18 4 4.75 13
45 GmCML45 Glymal3g41930 169 19462. 06 4 4.65 13
46 GmCMLA46 Glymal3g02550 157 16944. 76 4 4.05 13
47 GmCML4T Glymal4g39660 141 15892.70 4 4.62 14
48 GmCML48 Glymal4g21420 131 14085. 03 3 5.42 14
49 GmCML49 Glymal4g24810 163 18548. 91 3 4.24 14
50 GmCML-50 Glymal4g09430 144 16276. 86 3 4.32 14
51 GmCML-51 Glymal5g03460 211 23934. 34 4 4.90 15
52 GmCML-52 Glymal5g06060 170 19791. 05 4 4.92 15
53 GmCML-53 Glymal 6225720 192 21941.26 4 4.96 16
54 GmCML-54 Glymal 6206390 140 15965. 98 3 4. 49 16
55 GmCML-55 Glymal6g19190 160 17610. 93 4 4.23 16
56 GmCML-56 Glymal7gl2040 229 25837. 42 4 4.63 17
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Number Gene name Gene ID Amino acid No. MW pl Chromosome No.
EF-hands
57 GmCML-57 Glymal7¢20160 190 20993. 62 4 4.79 17
58 GmCML-58 Glymal7g13820 140 16018. 60 1 4.63 17
59 GmCML-59 Glymal8g45350 223 25418. 73 2 4.68 18
60 GmCML-60 Glymal8¢04450 139 15621. 61 4 4.98 18
61 GmCMI-61 Glymal8¢22870 160 17402. 74 2 4.12 18
62 GmCML-62 Glymal9¢30140 149 16860. 71 4 4.15 19
63 GmCML-63 Glymal9¢31010 152 16957. 97 4 4.25 19
64 GmCML-64 Glymal9¢43370 149 17094. 14 4 4.09 19
65 GmCML-65 Glymal9¢31395 218 24040. 91 2 4.69 19
66 GmCML-66 Glymal9¢34280 148 16708. 67 4 4.17 19
67 GmCMIL-67 Glyma20g35440 150 17003. 91 4 4.03 20
68 GmCMI-68 Glyma20g10820 137 15466. 16 3 4.07 20
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