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Abstract: The MYB family constitutes one of the largest transcription factor families in plants, involving in plant
growth and development, signal transduction, and secondary metabolism. Based on our previous 2+3 transcriptome data
of Ocimum basilicum var. pilosum, we systematically identified the O. basilicum var. pilosum MYB (ObMYB) family
through bioinformatics approaches and explored members associated with essential oil accumulation. Firstly, ObMYB
members were screened by homologous alignment of MYB conserved domains, and then their complete open reading
frames were predicted and the basic physicochemical properties of these encoded proteins were analyzed. Phylogenetic
relationship was reconstructed by neighbor-joining method of MEGA 7.0, while conserved motifs and domains were
annotated using MEME and Batch CD-Search. Subsequently, incorporating the previous miRNA data of O. basilicum
var. pilosum, the targeted miRNA complementing the ObMYB were predicted by TargetFinder. Lastly, differential ex-
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pression analysis and visualization analysis of heat maps were conducted by TBtools. Based on the essential oil data
from different developmental stages of stems and leaves, the correlation analysis between differential gene expression
levels and essential oil content was conducted using SPSS 25 to identify the potential ObMYB members involving in the
accumulation of essential oil. The protein-protein interaction (PPI) network was constructed by STRING database for
analyzing potential metabolic pathways involved. Research results revealed that a total of 77 ObMYB members were
characterized, named as ObMYB-1 to ObMYB-77. Phylogenetic analysis divided them into eight subfamilies (class I —VIl),

each comprising 6—14 members. These ObMYB proteins exhibited hydrophilic properties and structural stability, aver-
age isoelectric point=7.11 and average hydrophobicity=—0.69. Five miRNAs were found to target and regulate four
ObMYB genes. Among these 43 differentially expressed ObMYB genes, ObMYB-4, -9, -27, -34, -42, -46 and -69 dis-
played strong correlations with essential oil accumulation. Moreover, PPI network analysis indicated the potential in-
volvement of ObMYB-4, -9, -34, -36, -46 and -69 in flavonoid biosynthesis and secondary metabolite regulation. This
study systematically identified the ObMYB family members and analyzed their relationship with essential oil accumu-
lation, revealing multiple ObMYB genes significantly associated with the synthesis and accumulation of essential oils.
These findings provide a significant theoretical basis for an in-depth understanding of the metabolic regulation mecha-
nisms of O. basilicum var. pilosum essential oil, and to offer new targets and insights for research on plant secondary
metabolism and the improvement of aromatic plant quality.
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Tab. 1 Physicochemical properties of ObMYB family proteins

Bk 7 P ID HEABKE gy PRI NV kg SR KA
TF Gene ID Protein length/aa MW/kDa pl Instability index GRAVY
ObMYB-1 PB.31807 370 41.17 8.75 60.58 -0.725
ObMYB-2 PB.47918 178 19.70 5.86 61.28 -0.575
ObMYB-3 TCONS_00001835 255 29.29 6.40 57.07 -0.718
ObMYB-4 TCONS_00001967 272 31.04 6.55 47.87 -0.675
ObMYB-5 TCONS_00001981 235 27.17 9.30 50.02 -0.725
ObMYB-6 TCONS_00003042 273 30.24 7.00 64.16 -0.610
ObMYB-7 TCONS_00003462 264 30.82 7.14 79.03 -1.124
ObMYB-8 TCONS_00006303 235 27.18 9.30 50.83 -0.719
ObMYB-9 TCONS_00006315 272 30.98 6.55 46.78 -0.707
ObMYB-10 TCONS_00007807 246 28.74 9.51 51.84 -0.986
ObMYB-11 TCONS_00008092 275 30.74 8.61 49.67 —0.583
ObMYB-12 TCONS_00008911 222 24.45 5.58 45.81 —-0.439
ObMYB-13 TCONS_00010909 309 35.43 6.15 53.90 —0.688
ObMYB-14 TCONS_00011832 537 59.51 8.64 49.25 —-0.654
ObMYB-15 TCONS_00016390 317 35.57 8.46 50.22 —-0.650
ObMYB-16 TCONS_00018010 192 22.03 8.80 52.50 —-0.848
ObMYB-17 TCONS_00020813 244 27.88 9.44 61.91 -0.739
ObMYB-18 TCONS_00022056 281 32.13 5.27 50.61 -0.784
ObMYB-19 TCONS_00029148 744 36.45 5.70 45.37 —0.473
ObMYB-20 TCONS_00030763 336 28.51 5.82 54.01 -0.923
ObMYB-21 TCONS_00030872 244 31.86 7.65 52.83 —-0.581
ObMYB-22 TCONS_00031026 283 26.12 9.27 63.16 -0.739
ObMYB-23 TCONS_00031443 234 27.52 5.92 62.08 —-0.863
ObMYB-24 TCONS_00033471 245 35.45 8.66 51.98 -0.691
ObMYB-25 TCONS_00034062 321 36.09 8.85 49.73 -0.573
ObMYB-26 TCONS 00036046 349 37.74 7.11 58.67 -0.575
ObMYB-27 TCONS_00036197 192 20.21 4.60 39.70 -0.177
ObMYB-28 TCONS_00036864 311 35.67 6.26 49.47 -0.690
ObMYB-29 TCONS_00037218 279 31.44 6.47 58.13 -0.750
ObMYB-30 TCONS_00037976 309 35.43 6.15 55.52 —-0.686
ObMYB-31 TCONS_00038168 217 25.35 4.97 50.21 -0.991
ObMYB-32 TCONS_00038427 225 25.42 5.72 55.10 —-0.633
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Tab. 1 Physicochemical properties of ObMYB family proteins (continued)
BN HH 1D HEABTKEE i PRI A HL A EFREL V-3 2R B K AH

TF Gene ID Protein length/aa MW/kDa pl Instability index GRAVY
ObMYB-33 TCONS 00039311 142 33.53 6.25 47.26 —0.445
ObMYB-34 TCONS_00039522 273 30.35 6.23 50.05 —0.684
ObMYB-35 TCONS_ 00040664 341 36.85 7.11 55.62 —-0.554
ObMYB-36 TCONS_00040682 221 25.50 8.87 43.27 —-0.355
ObMYB-37 TCONS_00041436 112 11.92 4.21 54.79 -0.271
ObMYB-38 TCONS 00042435 321 36.09 8.85 49.73 -0.573
ObMYB-39 TCONS 00042437 274 30.90 8.61 50.76 —-0.593
ObMYB-40 TCONS 00043362 246 26.90 9.51 52.69 -0.972
ObMYB-41 TCONS_00043526 222 24.50 5.76 44.56 —-0.437
ObMYB-42 TCONS 00044731 282 32.09 6.15 44.68 —-0.433
ObMYB-43 TCONS_ 00045056 294 32.55 6.32 46.67 -0.567
ObMYB-44 TCONS_00047618 297 33.43 5.92 50.16 —-0.760
ObMYB-45 TCONS 00047658 246 28.84 5.59 63.00 —-0.932
ObMYB-46 TCONS 00048424 269 29.99 6.00 48.64 —-0.692
ObMYB-47 TCONS_00048809 213 24.55 9.17 52.66 —-1.068
ObMYB-48 TCONS 00049329 249 28.33 9.40 42.87 —-0.655
ObMYB-49 TCONS_00049548 283 32.27 6.32 53.89 -0.778
ObMYB-50 TCONS 00050202 283 32.39 6.16 53.79 —-0.781
ObMYB-51 TCONS 00050943 198 22.73 9.63 45.11 —-0.847
ObMYB-52 TCONS 00051927 214 23.93 9.48 72.34 -0.671
ObMYB-53 TCONS 00053515 285 30.36 6.80 53.55 -0.627
ObMYB-54 TCONS_00056291 281 32.25 5.04 50.23 —-0.807
ObMYB-55 TCONS_ 00059706 243 28.64 10.07 64.98 -1.107
ObMYB-56 TCONS_00060661 254 28.59 5.31 42.20 —-0.662
ObMYB-57 TCONS_00061027 249 27.85 8.87 61.25 -0.752
ObMYB-58 TCONS 00061546 192 20.30 4.60 39.48 -0.136
ObMYB-59 TCONS_00061737 301 33.54 6.25 50.64 -0.514
ObMYB-60 TCONS 00062174 323 35.99 5.37 45.68 —-0.594
ObMYB-61 TCONS 00063366 321 36.09 8.85 49.73 —-0.573
ObMYB-62 TCONS_00065299 275 31.12 4.98 53.79 —-0.609
ObMYB-63 TCONS_ 00065551 263 30.53 7.64 76.04 —-1.048
ObMYB-64 TCONS_00066135 285 30.48 7.16 53.15 —0.633
ObMYB-65 TCONS 00066387 248 29.03 6.02 53.91 -0.906
ObMYB-66 TCONS_00066671 271 31.19 6.57 49.40 —-0.835
ObMYB-67 TCONS_00069367 297 33.36 5.79 49.55 -0.757
ObMYB-68 TCONS_ 00069407 247 28.95 5.64 61.41 —-0.935
ObMYB-69 TCONS_00070332 236 26.28 9.27 61.45 —-0.729
ObMYB-70 TCONS 00071979 218 24.60 8.98 56.74 —-0.687
ObMYB-71 TCONS 00073929 289 32.38 6.22 53.57 —-0.702
ObMYB-72 TCONS_00076680 333 37.28 6.24 47.70 —-0.586
ObMYB-73 TCONS 00077023 322 35.59 5.43 50.83 —-0.476
ObMYB-74 TCONS_00077915 240 27.64 9.44 59.53 —-0.700
ObMYB-75 TCONS_00080576 370 39.85 5.74 54.67 —0.662
ObMYB-76 TCONS_00087154 229 26.74 7.22 53.20 —-0.753
ObMYB-77 TCONS_00087421 235 27.16 7.68 53.77 -0.919
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Fig. 2 Phylogenetic tree of the ObMYB family
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Fig. 3 Phylogenetic tree, motif analysis, and conserved domain analysis of ObMYB family members
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Tab. 2 Correlation coefficients between ObMYB differential genes and essential oil accumulation
TR AR FH AR TR 2R
Gene name r Gene name r Gene name r
ObMYB-1 -0.969" ObMYB-26 0.126 ObMYB-51 -0.773"
ObMYB-2 -0.896" ObMYB-27 0.908" ObMYB-52 0.540
ObMYB-4 0.928" ObMYB-28 -0.907" ObMYB-54 —0.846"
ObMYB-5 0.480 ObMYB-32 0.601" ObMYB-57 -0.917"
ObMYB-7 —0.858" ObMYB-34 0.845" ObMYB-58 0.582"
ObMYB-8 0.678" ObMYB-35 -0.757" ObMYB-63 -0.836"
ObMYB-9 0.916" ObMYB-36 0.732" ObMYB-65 -0.771"
ObMYB-10 -0.833" ObMYB-40 -0.776" ObMYB-66 0.681"
ObMYB-15 -0.755" ObMYB-42 0.841" ObMYB-67 -0.538
ObMYB-16 -0.758" ObMYB-43 —0.749™ ObMYB-68 -0.864"
ObMYB-17 0.613" ObMYB-44 -0.499" ObMYB-69 0.858"
ObMYB-18 -0.828" ObMYB-45 -0.942" ObMYB-72 ~0.400
ObMYB-20 -0.696" ObMYB-46 0.832" ObMYB-75 0.696"
ObMYB-22 0.302 ObMYB-47 0.425
ObMYB-24 -0.917" ObMYB-48 ~0.960"

T FRBEMRE (P<0.05), "EKARHBFEMRE (P<0.01),

Note: ~ indicates significant correlation (P<0.05), " indicates extremely significant correlation (P<0.01).
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