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Genome-Wide Identification and Bioinformatics Analysis of NAC Gene Family

in Tomato
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Abstract: NAC proteins belong to one of the largest plant-specific transcription factor families and play diverse
roles in plant development processes, organ formation, response to biotic or abiotic cues, and hormone signal-
ling. NAC proteins of tomato were genome-wide identified, the distribution on the chromosome, the structure
and function of protein were analyzed. 102 predicted proteins constitute the tomato NAC transcrition factor
family, which can be clustered into 12 groups. 25 of them belong to TNAC subfamiliy (a novel NAC subfamily
which was first identified in tobacco), and other members have the samilar classification with Arabidopsis thali-
ana. Conservative motif analysis indicates that there are seven conserve NAM motif in N terminal. The physi-
cal and chemical properties and structure analysis showed that most of the tomato NAC proteins are hydrophilic
proteins, the secondary structure of 102 predicted NAC proteins was mainly rendom coil, and alpha helix, beta
sheet and beta turn are scattered to the whole protein sequence, there is no rule in each subfamily.
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Table 1 The distribution of NAC transcription factor family on the scaffolds of genome and physico-chemical analysis in tomato

109~1 029 aa, F¥KE H330 aa; 7 TN
12.52~116.99 kDa, -3 4> T 437.25 kDa.
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SINACOI ~ Solyc01g009860 1 4384348..4382336 272 3 1 31.34 9.47 66.55 —0.803
SINACO02  Solyc01g021730 1 32778063..32776998 264 0 1. 5. 6 30.30 6.36 59.05 —0.759
SINACO03  Solyc01g094490 1 77709650..77710279 209 0 2, 6.1 24.58 5.45 76.89 —0.857
SINAC04  Solyc01g102740 1 83236708..83238761 413 2 1 46.93 6.15 68.72 —0.811
SINACO5  Solyc01g104900 1 84979448..84978258 198 2 1 22.85 491 68.84 —0.713
SINAC06  Solyc02g036430 11 21468369..21472137 565 5 1 24.58 5.45 76.89 —0.857
SINACO7  Solyc02g061780 11 27876587..27874513 244 2 1 28.23 7.03 71.56 —0.645
SINACOS8  Solyc02g061870 11 28013091..28012432 219 0 1. 6. 2 25.21 6.60 72.88 —0.560
SINACO09  Solyc02g061900 11 28028950..28028036 304 0 1. 5. 2 34.60 5.25 74.97 —0.554
SINACI10  Solyc02g061910 11 28046382..28045588 264 0 7. 6 29.91 5.99 80.76 —0.429
SINACII  -- 11 28055471..28053934 451 1 1. 2. 6 50.69 5.06 83.17 —0.336
SINACI2  Solyc02g062060 11 28223809..28224429 206 0 1. 6. 3. 2 23.93 6.45 69.47 —0.666
SINACI3  Solyc02g062070 11 28231047..28232074 305 1 4, 8, 1. 5 34.52 5.07 79.77 —0.366
SINAC14  Solyc02g062090 11 28249515..28250305 182 1 4, 2. 20.71 4.87 84.01 —0.418
SINACI15  Solyc02g062210 11 28380350..28379709 214 0 1. 2. 5 24.41 5.56 65.56 —0.680
SINAC16  Solyc02g069960 11 34318868..34315619 310 2 1 35.72 5.95 65.97 —0.795
SINAC17  Solyc02g070140 11 34533661..34534248 195 0 1. 6. 3 23.35 9.20 62.41 —0.982
SINAC18  Solyc02g077610 11 37077632..37073622 292 3 1 33.10 8.81 76.99 —0.635
SINACI9  Solyc02g081270 11 39877970..39887403 1029 16 1. 4. 2 116.99 5.45 74.46 —0.448
SINAC20  Solyc02g084350 11 42043859..42041409 349 2 1 40.13 5.01 66.50 —0.840
SINAC21  Solyc02g087920 11 44750151..44751604 383 2 1 43.37 6.48 60.39 —0.663
SINAC22  Solyc02g088180 11 44915098..44916628 319 2 1 36.31 6.51 61.72 —0.691
SINAC23  Solyc02g093420 11 48873416..48876572 393 5 1 43.86 5.28 62.75 —0.789
SINAC24  Solyc03g059300 111 25888463..25887780 227 0 1. & 5. 6 26.57 9.18 72.11 —0.648
SINAC25  Solyc03g062670 11 29295085..29295933 282 0 1 33.03 4.81 75.60 —0.630
SINAC26  Solyc03g062750 111 29437208..29436840 122 0 4, 2 14.43 9.90 47.19 —0.770
SINAC27  Solyc03g078120 11 43642171..43637430 150 3 1 17.85 9.30 75.33 —0.442
SINAC28  Solyc03g080090 111 45541347..45546345 629 5 2. 1. 4 69.85 4.87 72.35 —0.591
SINAC29  Solyc03g083880 11 47361452..47364301 312 2 1 36.45 6.35 67.40 —0.850
SINAC30  Solyc03g097650 11 53428478..53430021 256 2 1 29.33 8.33 70.47 —0.673
SINAC31  Solyc03g098190 11 53982305..53977592 249 2 1 28.96 5.10 63.41 —0.785
SINAC32  Solyc03g114220 111 58265021..58264293 242 0 1. 7 28.14 5.12 65.99 —0.743
SINAC33  Solyc03g114260 111 58344558..58345355 265 0 1. 2. 7 31.14 5.41 69.47 —0.707
SINAC34  Solyc03g115850 11 59504979..59503805 326 2 1 37.55 8.53 66.15 —0.683
SINAC35  Solyc04g005610 IV 405228..406656 275 2 1. 8 31.88 8.56 62.69 —0.730
SINAC36  Solyc04g009440 1\ 2856469..2858639 301 3 1 34.84 7.62 58.70 —0.837
SINAC37  Solyc04g015960 IV 6506971..6509066 282 1 1. 2 32.59 9.53 71.81 —0.822
SINAC38  Solyc04g025760 IV 22330393..22329710 227 0 2.9 26.88 5.57 73.79 —0.800
SINAC39  Solyc04g072220 1\ 56810161..56813229 599 2 1 67.09 4.80 67.21 —0.549
SINAC40  Solyc04g078670 IV 60958460..60960829 272 2 6. 3.5 30.07 6.24 82.39 —0.236
SINAC41  Solyc04g079940 1\ 61857677..61853024 390 5 1 43.50 5.26 65.77 —0.682
SINAC42  Solyc05g007550 AY4 2096116..2098418 390 2 1 44.01 6.60 66.54 —0.569
SINAC43  Solyc05g007770 AY4 2229720..2231644 282 2 1 32.50 6.84 70.11 —0.631
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SINAC44  Solyc05g009840 A\ 4063872..4058802 435 5 1 48.99 4.86 62.97 —0.891
SINAC45  Solyc05g010740 A\ 4936601..4938374 305 2 1 34.39 9.42 69.31 —0.587
SINAC46 ~ Solyc05g021090 A\ 26343121..26349617 279 2 1 32.57 7.11 54.84 —0.862
SINAC47  Solyc05g026180 A\ 40024726..40030220 493 6 1 55.36 6.38 60.55 —0.841
SINAC48  Solyc05g055470 A\ 64254800..64249833 544 5 1 60.76 4.68 68.14 —0.526
SINAC49  Solyc05g055480 A\ 64259429..64255495 386 3 1 43.47 5.43 69.46 —0.682
SINAC50 - A\ 64900437..64903343 221 3 1.8 25.69 9.18 82.94 —0.454
SINACS51  Solyc06g008360 VI 2253973..2260316 282 2 1 3241 5.66 67.06 —0.601
SINACS52  Solyc06g034340 VI 20776461..20774519 340 2 1. 9. 8 39.50 6.23 62.82 —0.868
SINAC53  Solyc06g060230 VI 34578909..34577474 296 2 1 33.92 6.76 62.30 —0.712
SINAC54  Solyc06g061080 VI 35499147..35501008 337 3 1 38.11 5.70 58.07 —0.630
SINACS55  Solyc06g063380 VI 36444430..36442937 497 0 2.1 56.99 4.58 73.76 —0.626
SINAC56  Solyc06g063430 VI 36500202..36497407 318 2 1 36.86 7.15 54.62 —0.996
SINACS57  Solyc06g065410 VI 37220630..37222822 322 2 1 37.57 6.01 59.35 —0.894
SINAC58  Solyc06g068580 VI 38899104..38900356 350 2 2. 4 39.95 4.82 68.74 —0.709
SINAC59  Solyc06g069100 VI 39281353..39276715 497 5 1 56.36 6.13 62.17 —0.799
SINAC60  Solyc06g069710 VI 39810628..39809375 339 2 1 38.05 8.07 73.01 —0.404
SINAC61  Solyc06g073050 VI 41395982..41399877 595 5 4. 8. 5 65.88 5.17 73.53 —0.505
SINAC62  Solyc06g074170 VI 42257940..42254209 409 3 5.4 46.25 8.86 71.69 —0.552
SINAC63 - VI 45438598..45439877 153 1 1 17.87 8.40 78.37 —0.393
SINAC64  Solyc06g083850 VI 45439537..45440528 109 1 7.1 12.52 9.84 59.91 —0.812
SINAC65  Solyc07g006840 VII  1707455..1710527 483 2 2.1 55.51 4.97 54.84 —0.975
SINAC66 ~ Solyc07g045030 VII  55436220..55441033 331 2 1 38.45 9.05 65.32 —0.763
SINAC67  Solyc07g053590 VII  59335327..59332888 271 2 1. 7. 4. 6 30.78 9.38 73.65 —0.689
SINAC68  Solyc07g053680 VII  59444996..59444350 179 1 7.1 20.86 5.13 67.43 -1.116
SINAC69  Solyc07g062240 VII  62252409..62253224 213 1 2. 1. 5. 4 24.92 9.06 80.52 —0.740
SINAC70  Solyc07g062840 VII  62708889..62711033 352 2 1 39.51 8.40 60.71 -0.514
SINAC71  Solyc07g063410 VII  63107439..63109016 356 2 1 40.09 7.02 63.51 —0.623
SINAC72  Solyc07g063420 VII  63124354..63127164 329 2 1 37.01 8.56 61.95 —0.783
SINAC73  Solyc07g066330 VII  65024400..65019493 342 2 1 38.83 7.60 67.28 —0.625
SINAC74  Solyc08g006020 VIII  784730..788036 302 2 1 34.86 9.16 49.70 —0.998
SINAC75  Solyc08g007020 VII  1589496..1592028 168 3 1 19.21 5.28 47.56 —0.856
SINAC76  Solyc08g008660 VII  3026965..3025338 349 2 1 40.18 5.88 65.36 —0.838
SINAC77  Solyc08g028850 VII  21634238..21634564 226 0 6. 5.4.7 25.81 4.89 70.71 —0.454
SINAC78  Solyc08g068380 VII  54692200..54696753 278 2 2.5 32.05 9.35 63.09 —0.610
SINAC79  Solyc08g074300 VIII  55580998..55577743 341 2 1 38.43 6.64 57.71 —0.749
SINACS80  Solyc08g077110 VII  58202853..58200673 340 3 1 38.19 5.27 55.59 —0.608
SINACS81  Solyc08g079120 VII  59930002..59926058 307 3 1 35.95 8.61 69.25 —0.796
SINACS2  Solyc09g010160 IX 3540687..3545497 249 2 1 28.94 8.86 64.18 —0.873
SINACS83  Solyc09g025310 IX 19328080..19323700 270 2 1 31.37 5.43 68.22 —0.656
SINACS84  Solyc10g005010 X 12389..11300 287 1 1 33.54 6.36 64.84 —0.885
SINACS5  Solyc10g006880 X 1308510..1305620 355 2 1 40.27 8.34 67.52 —0.790
SINAC86  Solyc10g047060 X 34778791..34780357 212 2 1 24.65 5.75 62.92 —0.833
SINACS87  Solyc10g055760 X 52871391..52872402 283 2 1 32.56 6.72 73.36 —0.583
SINACSS8  Solyc10g079220 X 60126209..60125137 327 1 7.3 37.03 5.15 69.63 —0.588
SINACS89  Solyc10g083450 X 62573756..62570813 289 2 1 34.37 5.73 60.73 —0.954
SINAC90  Solyc11g005920 XI 743287..748004 687 5 2.5 76.25 4.87 72.82 —0.375
SINAC91  Solyc11g008000 XI 2208572..2205263 528 5 1 59.47 4.75 67.25 —0.601
SINAC92  Solyc11g008010 XI 2208572..2205263 465 5 4. 5.1 52.47 5.81 71.35 —0.420
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SINAC93  Solycl1g017470 XI 8423170..8422146 291 2 1 33.46 6.67 62.37 —0.691
SINAC94  Solycl1g018660 XI 8887768..8890395 311 2 1 36.06 5.93 60.19 —0.886
SINAC95  Solyc11g022480 XI 14024569..14024183 128 0 7. 3. 4 14.90 6.50 61.64 —0.571
SINAC96  Solyc11g065540 XI 48127492..48129178 309 2 1. 7 35.99 5.20 66.57 —0.820
SINAC97  Solyc11g068620 XI 50352818..50350576 260 2 1 30.39 8.75 71.19 —0.621
SINAC98  Solyc11g068750 XI 50465592..50470925 452 3 3.1 51.63 9.03 77.83 —0.537
SINAC99  Solyc12g013620 XII  4464637..4462011 349 2 1 39.48 8.53 65.64 —0.729
SINAC100 Solyc12g017400 XII  6652079..6650295 319 2 1 36.60 7.22 65.11 —0.722
SINAC101 Solyc12g036480 XII 31383643..31380780 326 2 1 37.08 6.25 67.02 —0.668
SINAC102 Solyc12g056790 XII  48227553..48230632 590 2 1. 7 66.50 4.90 70.08 -0.511
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