Table S1A: Physiochemical properties of MPK genes in three Gossypium Species
	Gene ID
	Gene Name
	Description
	Protein Length (aa)
	Molecular Weight (kDa)
	Charge
	Isoelectric Point
	Grand Average of Hydropathy

	GH_A01G0415
	MPK19
	Mitogen-activated protein kinase 19
	594
	67.48
	25.5
	9.564
	-0.435

	GH_A01G1557
	MPK17
	Mitogen-activated protein kinase 17
	105
	11.884
	1
	6.955
	-0.009

	GH_A01G1558
	MPK17
	Mitogen-activated protein kinase 17
	399
	45.418
	9.5
	8.108
	-0.449

	GH_A02G0275
	MPK16
	Mitogen-activated protein kinase 16
	555
	63.475
	15
	8.719
	-0.519

	GH_A03G0301
	MPK4
	Mitogen-activated protein kinase 4
	374
	42.804
	0
	6.508
	-0.323

	GH_A03G0460
	MPK3
	Mitogen-activated protein kinase 3
	375
	42.928
	-7
	5.677
	-0.271

	GH_A03G1420
	MPK17
	Mitogen-activated protein kinase 17
	497
	56.679
	12
	8.368
	-0.414

	GH_A04G0506
	MPK19
	Mitogen-activated protein kinase 19
	595
	67.643
	18.5
	9.314
	-0.438

	GH_A05G1016
	MPK3
	Mitogen-activated protein kinase 3
	376
	43.325
	-6
	5.714
	-0.293

	GH_A07G1527
	MPK4
	Mitogen-activated protein kinase 4
	365
	42.368
	-0.5
	6.446
	-0.359

	GH_A08G1584
	MPK4
	Mitogen-activated protein kinase 4
	369
	42.483
	-3.5
	5.968
	-0.346

	GH_A09G0071
	MPK20
	Mitogen-activated protein kinase 20
	580
	66.39
	24.5
	9.633
	-0.378

	GH_A10G0966
	MPK7
	Mitogen-activated protein kinase 7
	368
	42.309
	7
	7.957
	-0.164

	GH_A11G0035
	MPK9
	Mitogen-activated protein kinase 9
	594
	67.404
	-1
	6.44
	-0.529

	GH_A11G0461
	MPK7
	Mitogen-activated protein kinase 7
	368
	42.369
	7.5
	7.776
	-0.249

	GH_A11G3305
	MPK19
	Mitogen-activated protein kinase 19
	598
	68.108
	26.5
	9.718
	-0.509

	GH_A12G0624
	MPK7
	Mitogen-activated protein kinase 7
	276
	31.747
	-1.5
	6.155
	-0.14

	GH_A12G0625
	MPK7
	Mitogen-activated protein kinase 7
	87
	9.988
	7.5
	10.234
	-0.392

	GH_A12G1238
	MPK4
	Mitogen-activated protein kinase 4
	374
	42.856
	1
	6.646
	-0.356

	GH_A12G2888
	MPK9
	Mitogen-activated protein kinase 9
	591
	67.409
	9
	7.531
	-0.493

	GH_D01G0406
	MPK19
	Mitogen-activated protein kinase 19
	594
	67.492
	24
	9.435
	-0.436

	GH_D01G1729
	MPK17
	Mitogen-activated protein kinase 17
	498
	56.945
	7.5
	7.415
	-0.377

	GH_D02G1572
	MPK17
	Mitogen-activated protein kinase 17
	497
	56.638
	14
	8.661
	-0.414

	GH_D03G0121
	MPK7
	Mitogen-activated protein kinase 7
	368
	42.514
	10.5
	8.044
	-0.181

	GH_D03G1517
	MPK3
	Mitogen-activated protein kinase 3
	375
	43.018
	-7
	5.677
	-0.273

	GH_D03G1674
	MPK4
	Mitogen-activated protein kinase 4
	374
	42.673
	-2.5
	6.191
	-0.295

	GH_D04G0382
	MPK20
	Mitogen-activated protein kinase 20
	606
	69.045
	25
	9.636
	-0.503

	GH_D05G1003
	MPK3
	Mitogen-activated protein kinase 3
	376
	43.325
	-5
	5.872
	-0.285

	GH_D05G3461
	MPK19
	Mitogen-activated protein kinase 19
	107
	12.447
	7
	10.014
	-0.188

	GH_D05G3548
	MPK19
	Mitogen-activated protein kinase 19
	600
	68.243
	22.5
	9.567
	-0.447

	GH_D07G1531
	MPK4
	Mitogen-activated protein kinase 4
	349
	40.216
	4
	7.125
	-0.378

	GH_D07G1534
	MPK4
	Mitogen-activated protein kinase 4
	364
	42.017
	1
	6.638
	-0.436

	GH_D08G1602
	MPK4
	Mitogen-activated protein kinase 4
	370
	42.601
	-0.5
	6.437
	-0.362

	GH_D09G0077
	MPK20
	Mitogen-activated protein kinase 20
	591
	67.5
	25
	9.611
	-0.385

	GH_D10G0991
	MPK7
	Mitogen-activated protein kinase 7
	368
	42.348
	8.5
	8.144
	-0.169

	GH_D11G0040
	MPK9
	Mitogen-activated protein kinase 9
	594
	67.353
	-1.5
	6.399
	-0.526

	GH_D11G3316
	MPK19
	Mitogen-activated protein kinase 19
	598
	68.175
	28.5
	9.813
	-0.516

	GH_D12G0641
	MPK7
	Mitogen-activated protein kinase 7
	373
	42.768
	5
	7.495
	-0.171

	GH_D12G1242
	MPK4
	Mitogen-activated protein kinase 4
	374
	43.02
	2
	6.789
	-0.303

	GH_D12G2528
	MPK2
	Mitogen-activated protein kinase 2
	374
	42.82
	3.5
	6.911
	-0.361

	GH_D12G2911
	MPK9
	Mitogen-activated protein kinase 9
	592
	67.472
	13
	8.427
	-0.501

	Ga01G0448
	MPK19
	Mitogen-activated protein kinase 19
	594
	67.421
	24.5
	9.442
	-0.407

	Ga01G2598
	MPK4
	Mitogen-activated protein kinase 4
	374
	42.804
	0
	6.508
	-0.323

	Ga02G0125
	MPK7
	Mitogen-activated protein kinase 7
	368
	42.514
	10.5
	8.044
	-0.181

	Ga02G0944
	MPK17
	Mitogen-activated protein kinase 17
	537
	61.437
	13.5
	8.286
	-0.401

	Ga03G0311
	MPK16
	Mitogen-activated protein kinase 16
	555
	63.445
	15
	8.719
	-0.514

	Ga03G1136
	NTF3
	Mitogen-activated protein kinase homolog NTF3
	370
	42.364
	3.5
	6.967
	-0.157

	Ga03G1217
	NTF4
	Mitogen-activated protein kinase homolog NTF4
	399
	45.904
	-7.5
	5.672
	-0.343

	Ga05G1064
	MPK3
	Mitogen-activated protein kinase 3
	376
	43.356
	-6
	5.714
	-0.286

	Ga05G3717
	MPK19
	Mitogen-activated protein kinase 19
	595
	67.723
	21
	9.479
	-0.432

	Ga11G0522
	MPK19
	Mitogen-activated protein kinase 19
	598
	68.054
	25
	9.666
	-0.505

	Ga11G3624
	MPK7
	Mitogen-activated protein kinase 7
	368
	42.369
	7.5
	7.776
	-0.249

	Ga11G4089
	MPK9
	Mitogen-activated protein kinase 9
	594
	67.428
	0
	6.515
	-0.522

	Ga12G0481
	MPK2
	Mitogen-activated protein kinase 2
	378
	43.337
	4.5
	7.049
	-0.382

	Ga12G1852
	MPK4
	Mitogen-activated protein kinase 4
	374
	42.994
	2.5
	6.836
	-0.36

	Ga12G2453
	MPK7
	Mitogen-activated protein kinase 7
	373
	42.949
	8
	8.142
	-0.2

	Gorai.001G158800
	MPK4
	Mitogen-activated protein kinase 4
	366
	42.601
	-1.5
	6.292
	-0.388

	Gorai.001G159000
	MPK4
	Mitogen-activated protein kinase 4
	374
	43.071
	1.5
	6.669
	-0.388

	Gorai.002G045300
	MPK19
	Mitogen-activated protein kinase 19
	594
	67.492
	25
	9.504
	-0.43

	Gorai.002G178700
	MPK17
	Mitogen-activated protein kinase 17
	506
	57.926
	6.5
	7.249
	-0.393

	Gorai.003G012800
	MPK7
	Mitogen-activated protein kinase 7
	368
	42.514
	10.5
	8.044
	-0.181

	Gorai.003G139900
	MPK3
	Mitogen-activated protein kinase 3
	375
	43.025
	-6
	5.822
	-0.281

	Gorai.003G155700
	MPK4
	Mitogen-activated protein kinase 4
	374
	42.742
	-1.5
	6.32
	-0.305

	Gorai.005G035600
	MPK16
	Mitogen-activated protein kinase 16
	555
	63.459
	15
	8.719
	-0.514

	Gorai.005G123100
	NTF4
	[bookmark: _GoBack]Mitogen-activated protein kinase homolog NTF4
	399
	45.905
	-8.5
	5.536
	-0.343

	Gorai.006G007700
	MPK20
	Mitogen-activated protein kinase 20
	628
	71.503
	22
	9.137
	-0.276

	Gorai.007G004400
	MPK9
	Mitogen-activated protein kinase 9
	596
	67.704
	-1.5
	6.407
	-0.541

	Gorai.007G332300
	MPK19
	Mitogen-activated protein kinase 19
	598
	68.183
	26
	9.718
	-0.522

	Gorai.008G065400
	MPK7
	Mitogen-activated protein kinase 7
	373
	42.792
	5.5
	7.517
	-0.191

	Gorai.008G120100
	MPK4
	Mitogen-activated protein kinase 4
	374
	42.861
	0
	6.511
	-0.294

	Gorai.008G249800
	MPK2
	Mitogen-activated protein kinase 2
	378
	43.337
	4.5
	7.049
	-0.382

	Gorai.008G289200
	MPK9
	Mitogen-activated protein kinase 9
	592
	67.417
	12
	8.225
	-0.493

	Gorai.009G104600
	MPK3
	Mitogen-activated protein kinase 3
	376
	43.341
	-6
	5.714
	-0.285

	Gorai.009G361300
	MPK19
	Mitogen-activated protein kinase 19
	600
	68.215
	22.5
	9.567
	-0.451

	Gorai.011G100600
	MPK7
	Mitogen-activated protein kinase 7
	368
	42.349
	7.5
	7.964
	-0.169



Table S2.1B: Protein Statistics of MPK genes in three Gossypium Species
	Gene ID
	Start
	End
	Length (bp)
	Transcript Length (bp)
	CDS Length (bp)
	CDS GC Content (%)
	Exon Number
	Mean Exon Length (bp)
	Mean Intron Length (bp)

	GH_A01G0415
	4260503
	4268129
	7627
	1785
	1785
	43.5
	10
	178.5
	649.1

	GH_A01G1557
	78332289
	78332606
	318
	318
	318
	40.3
	1
	318
	No intron

	GH_A01G1558
	78333153
	78335508
	2356
	1200
	1200
	41.7
	10
	120
	128.4

	GH_A02G0275
	3000891
	3006086
	5196
	1668
	1668
	42.7
	10
	166.8
	392

	GH_A03G0301
	3770706
	3774206
	3501
	1125
	1125
	41.4
	6
	187.5
	475.2

	GH_A03G0460
	6292559
	6295080
	2522
	1128
	1128
	44.9
	6
	188
	278.8

	GH_A03G1420
	88156721
	88159616
	2896
	1494
	1494
	41.6
	10
	149.4
	155.8

	GH_A04G0506
	11791197
	11796157
	4961
	1788
	1788
	43.6
	10
	178.8
	352.6

	GH_A05G1016
	9040485
	9042578
	2094
	1131
	1131
	43.8
	6
	188.5
	192.6

	GH_A07G1527
	30561540
	30615143
	53604
	1098
	1098
	42.4
	6
	183
	10501

	GH_A08G1584
	1.03E+08
	1.03E+08
	2784
	1110
	1110
	43.1
	6
	185
	334.8

	GH_A09G0071
	1534643
	1550346
	15704
	1743
	1743
	41.1
	10
	174.3
	1551

	GH_A10G0966
	18908424
	18910622
	2199
	1107
	1107
	44.5
	2
	553.5
	1092

	GH_A11G0035
	301790
	307786
	5997
	1785
	1785
	41.1
	11
	162.3
	421.2

	GH_A11G0461
	4071575
	4073668
	2094
	1107
	1107
	44.4
	2
	553.5
	987

	GH_A11G3305
	1.15E+08
	1.15E+08
	4539
	1797
	1797
	44
	10
	179.7
	304.7

	GH_A12G0624
	13922911
	13923814
	904
	831
	831
	44.5
	2
	415.5
	73

	GH_A12G0625
	13923840
	13924103
	264
	264
	264
	43.2
	1
	264
	No intron

	GH_A12G1238
	80407130
	80410047
	2918
	1125
	1125
	43.3
	6
	187.5
	358.6

	GH_A12G2888
	1.07E+08
	1.07E+08
	5269
	1776
	1776
	41.4
	11
	161.5
	349.3

	GH_D01G0406
	3959277
	3964334
	5058
	1785
	1785
	43.5
	10
	178.5
	363.7

	GH_D01G1729
	47535361
	47538016
	2656
	1497
	1497
	40.8
	10
	149.7
	128.8

	GH_D02G1572
	52624957
	52627859
	2903
	1494
	1494
	42.1
	10
	149.4
	156.6

	GH_D03G0121
	864577
	867090
	2514
	1107
	1107
	42.2
	2
	553.5
	1407

	GH_D03G1517
	47998428
	48000954
	2527
	1128
	1128
	44.9
	6
	188
	279.8

	GH_D03G1674
	50265886
	50269358
	3473
	1125
	1125
	41.2
	6
	187.5
	469.6

	GH_D04G0382
	5613437
	5618367
	4931
	1821
	1821
	42.4
	10
	182.1
	345.6

	GH_D05G1003
	8138683
	8140748
	2066
	1131
	1131
	44.2
	6
	188.5
	187

	GH_D05G3461
	49540345
	49540668
	324
	324
	324
	37.3
	1
	324
	No intron

	GH_D05G3548
	52960335
	52965282
	4948
	1803
	1803
	43.3
	10
	180.3
	349.4

	GH_D07G1531
	22844962
	22848366
	3405
	1050
	1050
	42.8
	6
	175
	471

	GH_D07G1534
	22881050
	22884384
	3335
	1095
	1095
	42.1
	7
	156.4
	373.3

	GH_D08G1602
	51580972
	51583714
	2743
	1113
	1113
	43.3
	6
	185.5
	326

	GH_D09G0077
	1637363
	1645044
	7682
	1776
	1776
	41.3
	10
	177.6
	656.2

	GH_D10G0991
	11593781
	11595977
	2197
	1107
	1107
	44.7
	2
	553.5
	1090

	GH_D11G0040
	348764
	354739
	5976
	1785
	1785
	41.2
	11
	162.3
	419.1

	GH_D11G3316
	65254789
	65259319
	4531
	1797
	1797
	44.4
	10
	179.7
	303.8

	GH_D12G0641
	10715870
	10717064
	1195
	1122
	1122
	44.2
	2
	561
	73

	GH_D12G1242
	39323580
	39327771
	4192
	1125
	1125
	43.2
	6
	187.5
	613.4

	GH_D12G2528
	57731718
	57734198
	2481
	1125
	1125
	46.2
	6
	187.5
	271.2

	GH_D12G2911
	60985074
	60990242
	5169
	1779
	1779
	41.4
	11
	161.7
	339

	Ga01G0448
	4606149
	4611130
	4982
	1785
	1785
	43.7
	10
	178.5
	355.2

	Ga01G2598
	1.1E+08
	1.1E+08
	3540
	1125
	1125
	41.5
	6
	187.5
	483

	Ga02G0125
	950794
	953479
	2686
	1107
	1107
	41.6
	2
	553.5
	1579

	Ga02G0944
	65480250
	65483508
	3259
	1614
	1614
	41
	11
	146.7
	164.5

	Ga03G0311
	3429721
	3434914
	5194
	1668
	1668
	42.9
	10
	166.8
	391.8

	Ga03G1136
	50275541
	50277573
	2033
	1113
	1113
	41.6
	2
	556.5
	920

	Ga03G1217
	63534315
	63538020
	3706
	1200
	1200
	43.8
	6
	200
	501.2

	Ga05G1064
	9213497
	9215577
	2081
	1131
	1131
	43.9
	6
	188.5
	190

	Ga05G3717
	84092641
	84097589
	4949
	1788
	1788
	43.3
	10
	178.8
	351.2

	Ga11G0522
	7297042
	7301584
	4543
	1797
	1797
	44.1
	10
	179.7
	305.1

	Ga11G3624
	1.2E+08
	1.2E+08
	2094
	1107
	1107
	44.4
	2
	553.5
	987

	Ga11G4089
	1.24E+08
	1.24E+08
	5998
	1785
	1785
	41.1
	11
	162.3
	421.3

	Ga12G0481
	4050891
	4053412
	2522
	1137
	1137
	46.1
	6
	189.5
	277

	Ga12G1852
	30128982
	30132719
	3738
	1125
	1125
	43.5
	6
	187.5
	522.6

	Ga12G2453
	92327005
	92328199
	1195
	1122
	1122
	44.2
	2
	561
	73

	Gorai.001G158800
	22813060
	22818320
	5261
	1888
	1101
	42.3
	7
	269.7
	387

	Gorai.001G159000
	22848216
	22854020
	5805
	2959
	1125
	42.8
	8
	369.9
	399.3

	Gorai.002G045300
	3780731
	3786538
	5808
	2548
	1785
	43.2
	10
	254.8
	362.2

	Gorai.002G178700
	46383579
	46388167
	4589
	2516
	1521
	40.7
	10
	251.6
	130.1

	Gorai.003G012800
	820961
	823966
	3006
	1569
	1107
	41.9
	2
	784.5
	1437

	Gorai.003G139900
	40269900
	40272914
	3015
	1603
	1128
	44.9
	6
	267.2
	282.4

	Gorai.003G155700
	42470910
	42474929
	4020
	1665
	1125
	41.4
	6
	277.5
	471

	Gorai.005G035600
	3385075
	3391544
	6470
	2819
	1668
	42.9
	11
	256.3
	365.1

	Gorai.005G123100
	26853885
	26858213
	4329
	1790
	1200
	43.8
	6
	298.3
	507.8

	Gorai.006G007700
	1589090
	1598504
	9415
	2487
	1887
	41.4
	10
	248.7
	646.3

	Gorai.007G004400
	353489
	360189
	6701
	2513
	1791
	41.1
	11
	228.5
	418.8

	Gorai.007G332300
	55489254
	55494495
	5242
	2505
	1797
	44.4
	10
	250.5
	304.1

	Gorai.008G065400
	10488803
	10491080
	2278
	1453
	1122
	44.4
	4
	363.3
	70

	Gorai.008G120100
	35648851
	35653601
	4751
	1604
	1125
	43.3
	7
	229.1
	524.5

	Gorai.008G249800
	53384405
	53387337
	2933
	1592
	1137
	45.9
	6
	265.3
	268.2

	Gorai.008G289200
	56399946
	56406216
	6271
	2877
	1779
	41.8
	11
	261.5
	339.4

	Gorai.009G104600
	7578096
	7580847
	2752
	1806
	1131
	44.1
	6
	301
	189.2

	Gorai.009G361300
	47602366
	47607999
	5634
	2489
	1803
	43.2
	10
	248.9
	349.4

	Gorai.011G100600
	11218571
	11221939
	3369
	2178
	1107
	44.8
	3
	726
	595.5



