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Identification of MYB-related Gene Family in Atraphaxis bracteata and Study
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Abstract: MY B-related gene family plays important roles in plant growth, development, and stress response.
This study analyzed the number, evolutionary relationships, gene structure, and physicochemical properties of
MY B-related family genes in Atraphaxis bracteata by bioinformatics methods based on the full-length transcrip-
tome data of A. bracteate. The qRT-PCR was used to analyze the temporal and spatial expression patterns of
these genes in various tissues of A. bracteata under drought stress, and to analyze their response to drought
stress. The results showed that a total of 55 MYB-related family members of A. bracteata were identified and
divided into 5 subgroups. The encoded proteins were mostly hydrophilic and mainly located in the nucleus.
Motif 2 was the characteristic motif, while Motif 4 had the highest conservation. The secondary and tertiary
structures of their proteins were mainly irregularly coiled. Expression analysis showed that after 24 h of drought
stress, gene expression levels were higher than those at 6 h and 0 h, and most of these genes were highly
expressed in the leaves. These genes responded more strongly in roots and stems under severe drought, while
they had higher expression levels in leaves under mild drought. In summary, the MYB-related gene family of
A. bracteata exhibited distinct tissue-specific expression patterns under drought stress, laying a theoretical foun-
dation for subsequent functional research and stress resistant breeding.
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Table 1 The primer sequence of qRT-PCR

HHE4 S Gene ID
PB—MIX _transcript_4382-F
PB—MIX _transcript_4382-R
PB—MIX _transcript_53242-F
PB—MIX _transcript_53242-R
PB—MIX _transcript_45182-F
PB—MIX _transcript_45182-R
PB—MIX _transcript_96200-F
PB—MIX _transcript_96200-R
PB—MIX _transcript_3955-F
PB—MIX transcript_3955-R
PB—MIX _transcript_83043-F
PB—MIX _transcript_83043-R

519751 Primer sequences
5 GAAGGATGTGCTTGCGTGAT 3'
5' TCAGGACGACAGATGGATGG 3'
5'CAAGACCTGCTGCCAATCAT 3
5 TCAGTTGAGGTTTCCGCATT 3'
5 CAAGACCTGCTGCCAATCAT 3
5 TCAGTTGAGGTTTCCGCATT 3'
5 TGCCAACAACGCTGTGAAC '
5 TGGTGCCTGTAAAGCCTCTG 3
5'CCTGCTGCCAATCATCACTC 3'
5 TCAGTTGAGGTTTCCGCATT 3'
5 ACCAGCCACGGCATTTCT 3'
5'CTAGGGTAAAGCATTCCATTGG 3

*2 qRT-PCRRMIKZ&
Table 2 The reaction system of qRT-PCR

S0 4 5t W R
Reactant Concentration Volume/pL
SybrGreen qPCR iR 2X 5
SybrGreen qPCR Master Mix

514 F Primer F 10 pmol-L ! 0.2

5|4 R Primer R 10 pmol-L ! 0.2

i 4li 7K ddH,0 3.6
M Template (cDNA) 1
B Total 10

1.7 BESITESH

i F§ Microsoft Excel 2019 % f2F #F 47 5t 4 sx 1 |
Origin 2024 %F qRT-PCR Jir 15 % 40 35 17 73 B 4 &1,
Adobe Photoshop 2020 A4 i 17 4 FE HE it
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Table 3 Physical and chemical properties of MY B-related family members in A. bracteata

e 2 IR AR Iy B4 q;a ﬂﬁm%ﬁéﬁz Hhﬂh‘ﬂﬂz S K Y240 i 5 A5
Number of Molecular Theoretical Instability Aliphatic Grand average of Subcellular
Sequence ID . . . . . . Lo
amino acid weight pl index index hydropathicity localization
PB-MIX100167 117 13 186.35 4.99 52.52 55.81 —0.935 21 i A%
PB-MIX11914 436 47 528.26 8.00 51.10 61.42 —0.640 21 o A%
PB-MIX15595 306 33679.52 8.96 50.97 72.91 —0.487 41 B %
PB-MIX16480 340 37 345.47 8.93 51.08 64.59 —0.515 A%
PB-MIX17082 136 15795.35 11.84 60.26 70.29 —0.955 4l f %
PB-MIX17542 282 30 888.13 7.15 58.47 69.11 —0.629 4l %
PB-MIX19028 327 35677.51 6.59 60.89 71.83 —0.563 4l %
PB-MIX33422 327 35139.05 8.65 71.11 61.13 —0.692 21 i A%
PB-MIX34342 685 74 653.71 7.59 52.86 55.34 —0.869 iR
PB-MIX 34448 218 24 050.46 10.31 50.30 72.48 —0.485 21 i A%
PB-MIX3910 788 86 576.88 6.19 59.18 67.65 —0.594 21 i A%
PB-MIX3955 661 72 968.53 5.76 63.82 55.89 —0.923 4B %
PB-MIX40279 356 39 158.39 9.36 40.91 73.57 —0.654 iR
PB-MIX40628 661 75089.13 8.45 55.25 57.66 —1.062 0 K AR 5 Al A%
PB-MIX4382 685 74 667.73 7.59 52.86 55.49 —0.869 4%
PB-MIX45182 79 9732.04 10.22 64.59 53.16 —1.247 4l %
PB-MIX4533 96 11 237.84 9.30 40.15 74.27 —0.820 21 i A%
PB-MIX46158 132 14 799.12 9.64 50.80 63.56 —0.679 AN %
PB-MIX48329 422 47 757.09 4.96 56.02 54.36 —1.163 4 A%
PB-MIX51021 314 35041.38 9.30 59.06 60.19 —0.802 21 o A%
PB-MIX516 307 34 229.36 5.82 43.03 60.10 —0.678 4B %
PB-MIX52659 995 109 938.85 5.32 48.66 70.82 —0.620 21 o A%
PB-MIX53242 541 59 012.40 5.83 56.57 59.61 —0.740 4l B %
PB-MIX55003 307 33913.43 9.27 60.08 62.57 —0.732 4%
PB-MIX55155 328 35 667.89 9.14 46.23 65.73 —0.646 4l %
PB-MIX56829 311 34 579.69 8.67 57.92 58.07 —0.786 21 i A%
PB-MIX5729 702 77 504.67 4.97 49.44 55.64 —1.032 A%
PB-MIX59259 211 23 758.09 9.92 48.03 73.55 —0.833 4B %
PB-MIX61732 796 87 313.56 5.98 59.85 66.24 —0.601 21 JHa A%
PB-MIX66859 243 27 269.52 10.08 40.26 83.46 —0.588 2 0 5 40 A%
PB-MIX69534 663 72 235.10 8.25 52.51 54.98 —0.844 241 o A%
PB-MIX69544 108 12 371.91 8.77 62.81 61.39 —1.056 4l B %
PB-MIX70221 774 85 065.96 5.98 59.99 66.36 —0.626 21 A%
PB-MIX72737 99 11217.30 9.84 41.40 111.21 0.290 4l %
PB-MIX78660 685 74 637.64 7.60 53.54 55.34 —0.874 21 i A%
PB-MIX79208 132 15115.02 9.69 46.47 54.62 —1.036 i %
PB-MIX79628 181 20 391.17 9.59 50.78 71.22 —0.798 4l B %
PB-MIX83344 122 13 408.01 9.60 51.64 50.41 —0.926 21 o A%
PB-MIX86002 378 42 074.60 9.12 69.97 67.01 —0.751 4N B %
PB-MIX86005 301 33118.79 8.76 51.75 73.46 —0.505 241 JHa A%
PB-MIX87129 355 39 625.24 9.52 49.66 71.49 —0.509 4l B %
PB-MIX87684 96 11 503.20 9.86 47.56 71.15 —0.717 4 A%
PB-MIX89263 168 19 078.26 10.63 41.38 75.54 —0.544 IESIIN
PB-MIX89668 138 15 375.83 9.66 49.74 66.45 —0.617 21 i A%
PB-MIX90157 104 12 194.93 9.52 43.43 73.17 —0.734 EilliioRes
PB-MIX91051 166 19 689.70 9.99 71.22 58.80 —1.001 4B %
PB-MIX92260 136 15 342.39 11.33 65.00 62.43 —0.924 21 JHa A%
PB-MIX93997 502 51 922.27 9.98 51.75 66.73 —0.617 4N B %
PB-MIX94149 595 65 705.86 5.46 32.66 78.74 —0.673 241 JHa A%
PB-MIX9560 389 43 002.85 5.98 57.57 62.65 —0.743 4N B %
PB-MIX95751 304 33 320.80 9.29 34.34 69.28 —0.545 21 i A%
PB-MIX96200 596 65 464.22 5.62 60.05 58.04 —0.852 Il f %
PB-MIX9640 389 42 943.78 5.87 58.25 62.65 —0.735 21 i A%
PB-MIX97194 366 39 572.12 6.56 61.14 54.37 —0.703 iR

PB-MIX98324 150 16 789.52 4.81 46.97 59.87 —0.791 2 A%
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Fig. 2 Conserved motifs analysis of MYB-related gene family members in A. bracteata
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Note: (A) Comprehensive analysis chart of conserved motifs for MY B-related family members in A. bracteata; (B)Visualization analysis of con-

served motifs in MY B-related family members of A. bracteata
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Table 4 Secondary structure analysis of MY B-related proteins in A. bracteata

FH £ 7k Gene name a-#2J5E Alpha helix SEffi 5% Extension chain B-41& B-sheet JE R i Random coil
PB-MIX100167 34.19 0.85 4.27 60.68
PB-MIX11914 20.41 2.06 0.69 76.83
PB-MIX 15595 44.44 3.99 1.31 50.65
PB-MIX16480 25.88 1.47 0.59 72.06
PB-MIX 17082 47.06 2.21 6.62 44.12
PB-MIX17542 11.35 8.87 1.42 78.37
PB-MIX19028 7.34 9.48 1.83 81.35
PB-MIX33422 9.17 8.26 1.22 81.35
PB-MIX34342 19.85 2.92 1.46 75.77
PB-MIX34448 9.63 8.72 1.83 79.82
PB-MIX3910 28.68 1.90 1.02 68.40
PB-MIX3955 24.21 2.87 1.51 71.41
PB-MIX40279 39.04 2.81 1.40 56.74
PB-MIX40628 62.63 2.12 1.21 34.04
PB-MIX4382 20.29 2.63 1.46 75.62
PB-MIX45182 48.10 2.53 2.53 46.84
PB-MIX4533 34.38 3.12 1.04 61.46
PB-MIX46158 16.67 6.06 3.03 74.24
PB-MIX48329 39.81 1.18 1.18 57.82
PB-MIX51021 11.46 3.50 0.32 84.71
PB-MIX516 32.25 3.91 1.95 61.89
PB-MIX52659 22.11 1.81 0.60 75.48
PB-MIX53242 18.67 3.14 1.11 77.08
PB-MIX55003 6.84 9.77 1.30 82.08
PB-MIX55155 23.78 2.13 0.91 73.17
PB-MIX56829 23.47 0.00 0.96 75.56
PB-MIX5729 24.22 1.42 1.14 73.22
PB-MIX59259 28.91 3.79 1.90 65.40
PB-MIX61732 25.75 3.89 1.13 69.22
PB-MIX66859 29.63 2.88 1.65 65.84
PB-MIX69534 20.66 2.87 1.36 75.11
PB-MIX69544 37.96 2.78 5.56 53.70
PB-MIX70221 28.55 2.97 0.65 67.83
PB-MIX72737 27.27 24.24 4.04 44.44
PB-MIX78660 19.42 2.48 1.31 76.79
PB-MIX79208 18.94 12.88 3.03 65.15
PB-MIX79628 35.36 3.87 3.31 57.46
PB-MIX83344 25.41 0.00 2.46 72.13
PB-MIX86002 11.38 3.44 0.79 84.39
PB-MIX86005 44.19 2.33 1.66 51.83
PB-MIX87129 25.35 2.54 0.56 71.55
PB-MIX87684 37.50 3.12 2.08 57.29
PB-MIX89263 27.98 10.12 2.38 59.52
PB-MIX89668 26.09 5.07 2.90 65.94
PB-MIX90157 35.58 0.96 1.92 61.54
PB-MIX91051 43.98 3.61 2.41 50.00
PB-MIX92260 27.94 3.68 2.21 66.18
PB-MIX93997 11.55 1.20 0.40 86.85
PB-MIX94149 39.66 1.34 0.00 58.99
PB-MIX9560 10.03 4.11 0.26 85.60
PB-MIX95751 26.64 1.97 0.99 70.39
PB-MIX96200 18.62 2.35 1.17 77.85
PB-MIX9640 10.03 4.88 0.77 84.32
PB-MIX97194 6.83 6.83 1.09 85.25

PB-MIX98324 30.00 2.00 2.67 65.33
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Fig.3 Tertiary structure prediction of MYB-related gene family proteins in A. bracteata
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Fig.4 The spatiotemporal expression characteristics of partial MY B-related family members
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