Supplementary materials

Table S1. The characteristics of 94 CebHLHs

Number of Grand average of

. . CDS length Molecular Isoelectric Aliphatic e Subcellular
Gene name Gene ID Chromosome  amino acid ) ) ) hydropathicity o
(bp) weight (Da) point (pf) index localization
(aa) (GRAVY)
CebHLHI JL008540 Chr01 383 1152 41114.77 8.87 70.65 -0.433 Nuclear
CebHLH2 JLO16410 Chr01 647 1944 71192.78 6.76 69.97 -0.554 Nuclear
CebHLH3 JLO07713 Chr01 390 1173 42757.24 5.98 85.97 -0.280 Nuclear
CebHLH4 JLO014883 Chr01 260 783 29687.83 9.77 81.42 -0.683 Nuclear
CebHLHO5  JL024782 Chr01 252 759 28848.80 9.56 81.31 -0.617 Nuclear
CebHLHO6  JLO13196 Chr01 186 561 20844.52 5.21 80.11 -0.498 Cytoplasmic
CebHLHO7  JLO08801 Chr01 275 828 30015.81 5.92 88.44 -0.296 Nuclear
CebHLHO08  JLO01269 Chr01 251 756 28157.07 593 76.57 -0.490 Nuclear
CebHLHO09  JLO00319 Chr01 253 762 27830.68 10.13 81.50 -0.310 Cytoplasmic
CebHLH10  JL006798 Chr02 249 750 27017.66 7.69 85.82 -0.255 Nuclear
CebHLHI11 JL009723 Chr02 363 1092 39664.88 6.03 79.92 -0.400 Nuclear
CebHLHI12  JLO11575 Chr03 764 2295 83816.05 6.22 68.30 -0.504 Nuclear
CebHLHI13  JL010983 Chr03 687 2064 78308.27 5.73 84.56 -0.526 Nuclear
CebHLH14  JL009396 Chr03 575 1728 63845.53 5.08 74.85 -0.510 Chloroplast
CebHLH15  JLO01320 Chr03 346 1041 38463.77 5.50 73.06 -0.573 Nuclear
CebHLH16  JL010236 Chr03 79 240 9101.48 9.76 93.80 -0.294 Chloroplast
CebHLH17  JLO10652 Chr03 85 258 9535.81 6.58 94.24 -0.525 Nuclear
CebHLH18  JLO01467 Chr03 305 918 34448.13 9.10 84.46 -0.445 Nuclear

CebHLH19  JL020648 Chr03 197 594 20885.74 9.06 88.17 -0.184 Nuclear
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CebHLH45  JL003229 Chr07 421 1266 46044.95 5.89 85.04 -0.312 Nuclear

CebHLH46  JLO015540 Chr07 381 1146 41652.03 6.34 81.65 -0.377 Nuclear
CebHLH47  JL005271 Chr07 711 2136 77851.65 6.00 71.66 -0.455 Nuclear
CebHLH48  JL022460 Chr07 357 1074 38886.80 6.27 58.74 -0.830 Nuclear
CebHLH49  JL014332 Chr08 361 1086 40096.83 8.77 58.92 -0.724 Nuclear
CebHLHS50  JL009633 Chr08 315 948 34579.33 6.54 64.48 -0.805 Nuclear
CebHLHS51 JL009635 Chr08 365 1098 39737.09 6.15 66.11 -0.693 Nuclear
CebHLHS2  JLO09179 Chr08 225 678 25776.82 5.26 67.69 -0.704 Nuclear
CebHLHS53  JL014528 Chr09 255 768 28714.62 7.66 83.80 -0.453 Nuclear
CebHLHS54  JLO05537 Chr09 432 1299 48551.78 9.34 93.45 -0.344 Nuclear
CebHLHS5  JL006708 Chr09 229 690 25839.16 4.81 74.02 -0.472 Nuclear
CebHLHS6  JL019946 Chr09 259 780 29251.35 4.83 69.03 -0.754 Nuclear
CebHLHS57  JL014263 Chr09 314 945 34357.05 6.03 93.79 -0.249 Nuclear
CebHLHS58  JLO016976 Chr10 268 807 29118.45 5.93 69.59 -0.611 Nuclear
CebHLHS59  JL010513 Chr10 444 1335 45714.06 5.71 72.91 -0.277 Nuclear
CebHLH60  JL004493 Chr10 210 633 23119.94 9.90 86.86 -0.253 Chloroplast
CebHLH61 JL000658 Chr10 392 1179 42218.12 7.63 66.53 -0.460 Nuclear
CebHLH62  JL025659 Chr10 253 762 27910.15 5.48 85.30 -0.101 Nuclear
CebHLH63  JLO18932 Chr10 330 993 36311.62 5.15 62.39 -0.694 Cytoplasmic
CebHLH64  JL005824 Chrl1 174 525 19759.61 8.88 93.05 -0.567 Cytoplasmic
CebHLH65  JL025300 Chrl1 169 510 18902.99 6.16 99.17 -0.176 Nuclear
CebHLH66  JL004518 Chrl1 298 897 34035.25 6.87 69.97 -0.726 Nuclear
CebHLH67  JL009855 Chrl1 559 1680 61612.65 6.12 76.21 -0.424 Nuclear
CebHLH68  JL005362 Chrl1 375 1128 41054.24 4.85 82.51 -0.358 Nuclear
CebHLH69  JL004531 Chrl1 452 1359 48769.82 6.34 69.51 -0.492 Nuclear

CebHLH70  JLO07774 Chrl1 265 798 28501.37 9.88 77.02 -0.418 Mitochondrial
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Table S2. Ka/Ks analysis of CebHLHs

Seq 1 Seq 2 Ka Ks Ka/Ks Duplication type Purify selection
CebHLHI11 CebHLHS57 0.223524312 1.302055357 0.17167036 Segmental Yes
CebHLH13 CebHLH75 0.227973347 0.781712024 0.291633415 Segmental Yes
CebHLH17 CebHLHS1 0.059437029 1.09576343 0.054242574 Segmental Yes
CebHLH18 CebHLHS80 0.364059191 1.890845935 0.192537734 Segmental Yes
CebHLH18 CebHLHS2 0.299750451 1.236719136 0.242375526 Segmental Yes

CebHLH2 CebHLH47 0.181453151 0.991036454 0.183094325 Segmental Yes
CebHLH25 CebHLH26 0.229468701 0.74493883 0.308036971 Segmental Yes
CebHLH30 CebHLH69 0.474070668 2.041840307 0.232178132 Segmental Yes
CebHLH36 CebHLH45 0.186989915 1.715684589 0.108988515 Segmental Yes
CebHLH45 CebHLH46 0.250912182 1.863225855 0.134665468 Segmental Yes
CebHLHS56 CebHLH71 0.241994403 0.844209668 0.286652016 Segmental Yes
CebHLHS59 CebHLH9%4 0.190556796 0.992500292 0.191996715 Segmental Yes
CebHLHS80 CebHLHS2 0.298098194 2.417854303 0.123290387 Segmental Yes
CebHLH20 CebHLH21 0.030135881 0.021315822 1.413779904 Tandem NO
CebHLH36 CebHLH37 0.002355715 NaN NaN Tandem /

CebHLH4 CebHLHS 0.051343936 0.044741124 1.14757814 Tandem NO
CebHLH41 CebHLH42 0.118644252 0.218042525 0.544133545 Tandem Yes
CebHLHS50 CebHLHS51 0.009902768 0.025795127 0.383900727 Tandem Yes
CebHLH92 CebHLH93 0.023796766 0.054342888 0.437900292 Tandem Yes




Table S3. The FPKM values of CebHLHs of different color sepals of C. ensifolium

Gene name Gene ID Purple-red Red Yellow-green White
CebHLH1 JL008540 0.985129405 1.504891525 9.610858258 1.872601368
CebHLH2 JLO16410 20.50920223 6.242717396 6.91440287 7.350021815
CebHLH4 JL014883 14.61330139 26.95219472 5.386000471 43.99939438
CebHLHS5 JL024782 20.91594336 10.17476971 5.970739059 17.17261533
CebHLH6 JLO13196 0.034514284 0 0 0
CebHLH7 JL008801 3.071626443 10.57155369 6.249639627 5.922564841
CebHLHS8 JL001269 2.919659594 5.089479472 2471100741 6.058462725
CebHLH9 JL000319 5.887904786 3.185729263 2.296451975 2.672551885
CebHLH10 JL006798 24.62939242 16.36834815 22.27332069 17.88289627
CebHLH11 JL009723 3.594761359 2.470469837 1.738415613 5.214398542
CebHLH12 JLO11575 83.59337844 35.05169088 93.42667369 62.96261948
CebHLH13 JL010983 50.68071839 17.68106156 39.64624922 28.90844981
CebHLH14 JL009396 0.13944284 0.043332681 0 0.015986198
CebHLH15 JL001320 0.249850475 0.554015045 0.07386416 0.295269221
CebHLH17 JL010652 6.187773035 6.430547752 0.202133137 20.28468527
CebHLH18 JL001467 0 0.027189133 0 0.030283032
CebHLH19 JL020648 0.419472066 0.411736207 0.041653604 0.0936021
CebHLH22 JL007671 0.681490294 0.179206975 0.061821673 0.286453795
CebHLH23 JLO15016 237.8917561 553.765711 164.3378818 742.4865307
CebHLH24 JL008345 8.209123316 4.222228446 1.947276962 7.580347155
CebHLH25 JLO11143 97.86315439 204.5501466 47.89674747 133.9858809
CebHLH26 JL002683 164.6637788 309.7562618 106.9305561 236.2534142
CebHLH27 JL007424 0.650339796 0.027100569 0.081648013 0.134924783
CebHLH28 JL000425 0.487379842 0.069590817 0.300849355 0.170389171
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0.276856079
136.1961303
2.481013618




CebHLHS88 JLO00551 3.73153328 2.443921351 1.03895436 0.804782727
CebHLH&9 JLO15227 0.275839554 1.278377386 1.02070804 1.08789693
CebHLH91 JL025286 0 0.046876824 0 0.127007586
CebHLH92 JL003085 0.037245304 0 0 0
CebHLHY%4 JLO03888 0.866570768 0.879834975 0.712641193 0.430408706
Table S4. Primers of qRT-PCR
Gene name Gene ID Forward primer (5°-37) Reverse primer (5°-37)
GAPDH JL0O08987 GCAATCACCGCCACTCAGAAGA CACGGAACGCCATACCAGTCAAT
CebHLHI13 JLO10983 GTTGGTTCCTTTGGCGTTGA CATTCTCTGTGGCGTCTTCG
CebHLH7S5 JLO19154 ACATCAAGACTCGGAAGACCAC TCAGGAGATAATGAAGCAGAAGG
Table SS. Primers of subcellular localization
Gene name Gene ID Forward primer (5°-37) Reverse primer (5°-3”)
CebHLHI3 JLO10983 acgggggactcttgaccatgge ATGGCGGTAGATATGCAGAGC aagttcttctcctttactagt TTTCACTAGTGAATCACGGCACCC
CebHLH7S5 JLO19154 acgggggactcttgaccatgg ATGGCATCTGAGATGCAGACC aagttcttctectttactagt AAACAGATTGATCTGTCCTTTG




