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Bioinformatics Analysis of NAC Gene Family in Glycine max L.
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(College of Life Sciences,Northeast Agricultural University , Harbin 150030, China)

Abstract: Genes containing the NAC domain( NAC family genes) are plant-specific transcriptional regulators and expressed in
various developmental stages and tissues. We performed a bioinformatics analysis of NAC family genes in soybean. Based on
bioinformatics methods , taking advantage of soybean database combined with public database ( NCBI) , we identified 152 NAC
proteins from soybean genome. NAC domains from both predicted and known NAC family proteins were classified into ten sub-
groups by sequence similarity. Further genetic mapping of NAC genome localization found that they distributed on 20 chromo-
somes which the twelfth chromosome exist the most. We also predicted and analyzed their amino acid composition, physical and
chemical characteristics, as well as secondary structures. The research found that the number of amino acid and hydrophobic of
amino acid sequences in different subfamilies presented some differences. Meanwhile , the results of secondary structure predic-
ted that the main composition of 152 predicted NAC proteins among them were random coil and alpha helix. The results of this

investigation could definitely provide a significant foundation for further research on the function analysis of soybean NAC gene
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family.
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Table 1 Information of soybean NAC family gene database
FEFE RS RAEREE srfa BN os I NG PR TR AL A H BRI

Gene model 1D No. of AA Molecular weight/Da Theoretical pl Liphatic index GRAVY
Glyma20g31210. 1 549 61694.6 4.75 71.89 -0.489
Glyma20¢33390. 1 604 66939.2 4.82 69.12 -0.537
Glyma08g03590. 1 452 50960. 8 6.80 62.35 -0.861
Glyma08g04610. 1 313 35222.4 8.84 59.81 -0.695
Glyma06g17480. 1 269 30522. 1 8.89 65.95 -0.657
Glymal0g36360. 1 560 62759.8 4.70 71.04 —-0.455
Glymal2g00540. 1 356 40969. 6 7.69 55.56 -0.981
Glymal4g39080. 1 644 73440.7 5.08 74.11 -0.515
Glymal5g40510. 1 303 34335.0 8.51 61.49 -0.599
Glymal6g04740. 1 353 39812.0 8.87 69.78 -0.640
Glymal6g05620. 1 216 24521.6 8.53 61.39 -0.699
Glymal6g26810. 1 410 46655.2 6.33 57.05 -0.774
Glymal7g10970. 1 350 39490. 6 7.62 65.17 -0.572
Glymal8g05020. 1 678 76538. 1 5.52 71.30 -0.505
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Gene model 1D No. of AA Molecular weight/Da Theoretical pl Liphatic index GRAVY
Glyma09g31650. 1 331 37151.1 8.56 74.80 -0.467
Glyma09¢36820. 1 359 41277.0 7.70 53.20 -1.006
Glymal0g34130. 1 465 52044.4 6.85 58.34 -0.772
Glyma06g15990. 1 324 37091.7 4.72 65.86 -0.542
Glyma20¢33430. 1 465 52099.4 6.81 60. 00 -0.749
Glyma06g15840. 1 503 54466. 8 4.82 71.11 -0.351
Glyma05¢35090. 1 321 36343.7 7.77 60.72 -0.704
Glyma05g23840. 1 345 38904.4 5.66 56.78 -0.617
Glyma05g00930. 1 348 39185.1 6.72 62.76 -0.584
Glyma02g40750. 1 643 73271.2 5.26 44.13 -0.549
Glyma02g07760. 1 410 46762.4 6.33 55.15 -0.785
Glyma01g00880. 1 462 52074.1 6.58 61.41 -0.833
Glymal2g02540. 1 297 34334.5 8.51 71.52 -0.623
Glymal2g35000. 1 345 38981.7 8.15 70.23 -0.612
Glyma02g26480. 1 268 30561.7 8.10 64.81 -0.619
Glyma06¢38410. 1 337 38003.9 6.26 65.31 -0.513
Glyma01g06150. 1 279 31988.3 9.01 70.22 -0.643
Glyma06g11970. 1 299 33949.4 6.54 63.98 -0.653
Glyma04g42800. 1 300 34310. 1 8.60 63.07 -0.672
Glyma02g12220. 1 279 32040.4 9.00 69.18 -0.622
Glymal4g24220. 1 280 31777.0 7.03 66.21 -0.629
Glymal9¢g44890. 1 265 30624.7 6.60 69.47 -0.578
Glyma02¢38710. 1 131 15205.3 8.44 75.80 -0.560
Glyma08g18470. 1 302 34357.1 8.04 62.62 -0.595
Glymal5g05690. 1 191 22066. 5 5.14 69.32 -0.729
Glyma01g05680. 1 438 49723.0 5.95 66.00 -0.568
Glyma05g32850. 1 298 3423.7 6.46 64.16 -0.726
Glyma09g36600. 1 365 42343.6 6.12 71.81 -0.727
Glymal0g36050. 2 350 40296.9 6.27 50. 66 -0.791
Glymal2g00760. 1 358 41520.5 5.66 72.12 -0.719
Glyma04g13660. 2 361 42248.1 5.97 57.84 -0.934
Glymal9g44910. 1 265 30588.6 6.09 64.34 -0.591
Glymal1g07990. 2 375 42681.8 5.22 69.89 -0.639
Glyma06g44250. 2 285 32385.4 8.41 64.21 -0.864
Glymal3g39090. 2 370 41819.7 7.10 60. 05 -0.699
Glymal8g49620. 3 364 41156.2 5.43 53.90 -0.731
Glyma20g04400. 2 280 32132.6 8.15 68.61 -0.610
Glymal3g24320. 1 329 37350.8 6.40 68.15 -0.800
Glyma07g05660. 1 400 45045.5 6.11 53.40 -0.979
Glymal9g00640. 2 429 48158.6 6.02 63.40 -0.717
Glyma04g38560. 1 291 33654. 1 6.41 66.32 -0.758
Glyma06¢38440. 2 368 40939.2 6.26 62.77 -0.797
Glymal2g22880. 1 340 37983.8 6.01 63.62 -0.478
Glyma02g11140. 1 436 48534.0 5.14 69.95 -0.732
Glyma01g22510. 1 426 47973.3 4.98 68.17 -0.796
Glymal7g08391. 11 370 42837.6 6.43 60.27 -0.851
Glymal6g02200. 2 443 49410.5 6.35 57.45 -0.833
Glyma05g04250. 2 463 42302.8 6.41 58.08 -0.913
Glymal2g31211. 1 371 41788.3 8.50 61.97 -0.603
Glyma05g09110. 2 393 44336.2 5.14 65.50 -0.738
Glyma06g47680. 1 363 42457.4 6.03 59.89 -0.925
Glyma02g05620. 1 362 42022.2 6.10 70.28 -0.706
Glyma01g37310.2 344 39585.2 5.14 67.99 -0.726
Glymal1g03340. 1 356 41224.2 6.92 61.35 -0.801
Glyma07g05351.2 497 56740.6 5.77 72.68 -0.592
Glymal9g08510. 1 314 35214.9 4.95 66.50 -0.793
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Gene model 1D No. of AA Molecular weight/Da Theoretical pl Liphatic index GRAVY
Glymal5g40950. 1 318 36938.9 6.89 57.89 -0.959
Glyma20¢32690. 2 439 49492.6 5.25 79.02 -0.59%
Glyma06g16440. 1 295 34174. 4 6.10 67.42 -0.806
Glyma03g27580. 1 197 21399.5 4.34 76.24 -0.703
Glyma06g14250. 1 223 24262.5 4.27 69.96 -0.795
Glymal9g30550. 1 205 22452.8 4.46 74.68 -0.823
Glymal9g30540. 1 202 21998.2 4.40 76.78 -0.721
Glyma04g40550. 1 223 24245.5 4.26 68.25 -0.840
Glyma04g40540. 1 218 23735.2 4.43 73.85 -0.727
Glyma01g18780. 1 159 17405.7 6.16 82.83 -0.588
Glymal2g04383. 1 161 17519.8 7.91 78.82 -0.624
Glyma03¢27570. 1 203 22129.3 4.43 73.99 -0.785
Glyma06g14260. 1 225 24276.6 4.33 72.44 -0.752
Glyma08g47520. 1 224 25619.0 9.36 67.81 -0.680
Glymal3g35550. 1 343 38666. 4 8.11 68.40 -0.597
Glymal8g53954. 1 229 26173.4 8.99 62.10 -0.791
Glymal6g26740. 1 455 51901.0 8.39 71.65 -0.591
Glymal7g00650. 2 403 45803. 4 6.51 63.18 -0.697
Glymal3g35560. 1 375 41433.3 7.82 61.92 -0.722
Glyma04¢38990. 1 201 23157.9 4.94 71.74 -0.530
Glyma06g21020. 1 357 40199.3 8.82 66.89 -0.571
Glymal6g04720. 1 407 46089.2 6.20 63.73 -0.820
Glymal8g13574. 1 304 35308.2 8.74 64.70 -0.681
Glymal3g18620.2 291 33177.2 6.49 67.01 -0.607
Glymal3g40251. 1 349 39939.6 6.91 62.29 -0.812
Glyma05g24910. 1 189 21956.3 4.77 65.93 -0.831
Glyma05¢38380. 1 241 27227.6 9.20 54.94 -0.683
Glymal2g22790. 1 360 40050. 4 8.27 65.75 -0.741
Glymal2g09670. 1 248 28438.9 6.71 61.33 -0.623
Glyma04g08320. 6 340 37852.6 9.09 58.21 -0.637
Glymal0g09246. 1 218 24507.0 9.05 67.16 -0.403
Glymal2g13710. 1 284 32321.3 8.75 62.39 -0.910
Glyma07¢31220. 1 362 40535.1 7.24 56.33 -0.817
Glyma08g19300. 1 190 21917.4 5.14 66.63 -0.756
Glymal0g20830. 2 133 15387.8 9.65 76.17 -0.516
Glymal3¢g31660. 2 363 40637. 1 8.41 55.84 -0.775
Glyma08g08010. 1 342 37535.0 5.58 63. 68 -0.507
Glyma07g05360. 1 405 45872.1 4.88 64.42 -0.515
Glymal9g02850. 1 362 41382.0 6.23 49.34 -0.831
Glymal3g39160. 1 253 28450.6 8.85 53.95 -0.761
Glymal0g04350. 1 296 33840.8 6.41 65.88 -0.613
Glymal3g36980. 1 279 31849.0 8.82 68. 06 -0.781
Glyma04¢34530. 1 76 8790.0 9.14 76.97 -0.639
Glyma07g40140. 1 400 45500.0 6.71 63.65 -0.693
Glymal5g08480. 3 322 36190.7 6.54 71.74 -0.658
Glymal9g26950. 1 215 24286.3 5.26 69.35 -0.560
Glyma02g07700. 1 354 40900.2 8.51 67.51 -0.724
Glymal5g07620. 1 354 39585.0 8.58 61.38 -0.731
Glyma06g08440. 1 355 39576.6 8.48 62.65 -0.621
Glyma08201280. 1 241 27331.7 9.20 56.97 -0.700
Glyma03¢35570. 1 257 29481.9 6.40 54.20 -0.855
Glyma07g32250. 1 326 37090. 5 6.43 67.55 -0.846
Glymal6g07501. 1 399 44665. 4 4.85 71.90 -7.030
Glymal3g30800. 3 332 37362.2 8.69 67.83 -0.699
Glymal2g33460. 1 279 31818.9 8.93 65.27 -0.804
Glyma08g17351. 1 348 39940.9 4.89 61.12 -0.711
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Gene model 1D No. of AA Molecular weight/Da Theoretical pl Liphatic index GRAVY
Glymal7¢35930. 3 279 31336.2 5.46 78.24 -0.399
Glyma09g29760. 2 265 30871.7 5.64 56.26 -0.837
Glyma07g10240. 1 324 36387.2 8.15 75.19 -0.473
Glymal4g09240. 1 278 31253.2 5.31 76.08 -0.416
Glyma05g15533. 1 223 26261.8 9.81 58.61 -0.890
Glymal2g34990. 1 375 41277.2 8.85 59.60 -0.695
Glyma02g45371. 1 320 36904.5 8.57 66.09 -0.789
Glyma09¢37050. 1 363 41119.1 5.75 58.07 -0.735
Glymal2g31150. 1 244 27616.6 6.76 54.75 -0.800
Glymal6g01930. 1 431 49684. 8 4.91 55.13 -0.761
Glymal3g05540. 1 358 40711.4 6.02 51.26 -0.765
Glymal1g18770. 1 246 28409.7 6.11 58.62 -0.749
Glyma05g32590. 2 206 23046.9 4.73 66.21 -0.414
Glyma08g16630. 2 316 35000.3 4.85 71.55 -0.426
Glymal9g02580. 1 367 41529.8 6.60 56.68 -0.633
Glymal2g29360. 1 349 39983.6 6.96 61.46 -0.844
Glyma04¢33270. 1 357 40474.5 8.68 64.68 -0.643
Glymal4g20276. 1 373 41593.1 8.54 60.94 -0.609
Glymal2g21272. 1 212 24159.1 9.43 79.62 -0.221
Glymal6g01940. 1 400 45291.2 4.60 68.22 -0.503
Glymal2g18996. 1 223 25625.9 9.44 84.80 -0.400
Glyma05¢32470.2 317 35026.5 4.78 73.82 -0.371
Glyma07g05370. 1 308 34914.3 5.37 67.08 -0.433
Glymal1g10230. 1 302 34881.0 8.5 70. 66 -0.656
Glymal4g03441. 1 326 37654.5 8.72 67.52 -0.768
Glymal7g23740. 1 217 24741.4 9.24 65.99 -0.503
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Table 2 Statistics of expression organs of soybean NAC gene family

U SIS s FERE R Rk
TF ID Gene model 1D Expression

Gma000102 Glyma09g31650. 1 R
Gma000389 Glyma02¢26480. 1 T LR R SR AR 2
Gma000714 Glyma02¢12220. 1 TG | R 2R 2
Gma000765 Glyma02¢38710. 1 T B L 43 A 440 AR | A 4 R | 25
Gma002354 Glyma06g15840. 1 Tt LR A | A A
Gma002466 Glyma08g16630. 1 - 1A 2
Gma004759 Glyma0438990. 1 RN A AR
Gma004844 Glyma01g06150. 1 T L6 I | AR
Gma005227 Glymal3g05540. 1 il iz
Gma006278 Glymal3g35550. 1 T 148 T RSl 0 1 432 ZH 80 AR b gz LR 40 i
Gma007337 Glymal2g02540. 1 F AL 13 2 20 G2 VAR 1 25 125
Gma009579 Glymal7g10970. 1 b AR R
Gma010183 Glymal7g23740. 1 HAEIIEE
Gma010643 Glyma07¢10240. 1 R
Gma011496 Glyma08g19300. 1 ES
Gma011992 Glymal7g00650. 1 it
Gma012235 Glyma08g47520. 1 T U R R |
Gma012316 Glyma08g18470. 1 Ea b ARSI TP
Gma012889 Glymal6g02200. 1 RS B RR
Gma013288 Glymal3g35560. 1 1 Rz
Gma013795 Glymallgl8770. 1 I
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