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Abstract: Objective To analyze the structure and function of the members of MYB transcription factor family in Lysimachia
christinae, and excavate some information of the genes related to flavonoid biosynthesis. Methods Based on transcriptome
database of L. christinae, the physicochemical properties, subcellular localization, conserved motifs and domains and protein
structures of the LcMYB were analyzed by online websites, including ProtParam, GenStript, MEME, WebLogo, SOPMA,
Swiss-Model, etc. The MYB phylogenetic tree was constructed by MEGA to analyze the phylogenetic relationship between L.
christinae and Arabidopsis thaliana. Results A total of 51 LcMYB genes were identified, 51 MYB protein sequences with
conserved domain were predicted. LcMYB can be divided into three classes (R1-LcMYB, R2R3-LcMYB and R3-LcMYB)
according to the conserved domain, and all the LcMYB motifs contained three conserved tryptophan. All the MYB proteins of L.
christinae were hydrophilic and rich in basic amino acids, with high thermal stability. Most of the proteins were mainly in random
curl, among them, R2R3-LCMYB39, R2R3-LCMYB47, R2R3-LCMYB48 and R2R3-LCMYB50 were mainly in o-helix. MYB
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family of L. christinae could be divided into three groups on the basis of evolutionary tree with the MYB family of A. thaliana.

Conclusion The structure and function information of 51 genes associated with MYB transcription factor family members was

obtained in L. christinae, thereinto, two genes were involved in the biosynthesis of flavonoids, which provided molecular basis for

the subsequent cloning of genes related to the biosynthesis of flavonoids.

Key words: Lysimachia christinae Hance; MY B; bioinformatics; flavonoids; transcription factor

it #% # Lysimachia christinae Hance AR &AL
Bt (Primulaceae) 2 Ek3¢)& Lysimachia L.AHY), H
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T PRI I S ARRE T I S Th A, EEH TIRITIR
PEE Ak, Btk TS MBI IR
G R R % 45 A SR B4 o B Ak S
WEAGS. By2s. 2RSS, =R, R, M
K5, Hoh DUSE AR S0 e AL R /oy 2
ARURAEO BT RN, XA R B
AU BrEA. TRITS RPN TRIT RS
2R B E), Rk, WERE B A A
RO B BN E.

R/ RV P R Rty B S TR ue NS o AW ipe Y
. BN R MK K B RN R R WA
(phenylalanine ammonialyase, PAL). WH:RR 4-¥2
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1) 4 B LcMYB £ [H 2 A T i S A P lig 4, 1 i
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TERAFKGNEIERITY), 4RRY, HEEH 10
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LcMYB36. LcMYB38 il LcMYB42 8 4~ MYB & H
2 E R 721 BT & RSP A B H e 2, 9 6 s
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Table 1 Physicochemical property and subcellular localization of MYB in L.christinae
T HH KfElaa MM STHRE pl  JEWiR#  RCERESEKME ARERK V41 ff 58 A7

LcMYB1 R1 360 40 682.60 505  72.33 -0.676 57.56 EZIUN
LcMYB2 R1 210 23882.87 519 7243 -0.643 54.59 EZUN
LcMYB3 R1 59 6 982.95 657  79.32 -0.827 70.85 ok
LcMYB4 R1 57 6 588.31 9.22 53.16 -1.400 33.93 iifianeA
LcMYB5  R1 437 48 857.19 930  75.01 -0.687 50.09 JURREAY[TEEN
LcMYB6 R1 464 53 380.90 9.76  74.03 —0.749 50.97 SURAR I 2N
LcMYB? R1 282 30947.95 9.08 7156 -0.541 52.32 EilliakA
LcMYBS R1 301 33072.95 9.58 76.38 -0.526 41.76 iifianeA
LcMYB9 R1 289 31860.98 9.11 68.48 -0.584 53.10 it ok
LcMYB10 R1 330 36 103.28 6.87 60.33 -0.673 56.45 A A A
LcMYB11 R1 258 28 665.77 10.08 71.20 -0.720 60.62 pitlianeA
LcMYB12 R1 333 36 032.08 6.46  58.02 -0.664 58.02 A B A
LcMYB13 R1 280 30 982.54 7.99 65.39 -0.667 59.10 T ESUN
LcMYB14 R1 249 27 949.35 6.08 67.71 -0.630 37.11 411 M 083
LcMYB15 R1 71 8 408.39 8.08  61.83 -1.049 69.91 Y%
LcMYB16 R1 81 9135.14 8.07 60.25 -0.869 64.61 it ok
LcMYB17 R1 84 10 287.76 9.46 52.26 -1.079 95.27 411 M08 3
LcMYB18 R1 632 70 486.65 9.35 73.42 -0.652 53.59 itk
LcMYB19 R1 159 18 608.88 6.34 66.73 -1.134 28.77 T ESUN
LcMYB20 R2R3 466 52 434.97 567  75.13 -0.674 65.80 I JUN
LcMYB21  R2R3 227 26 091.71 8.32 75.20 -0.630 57.65 pitianeA
LcMYB22 R2R3 308 347481 776 7091 -0.695 48.93 &4k
LcMYB23  R2R3 286 31397.48 880  54.62 -0.651 52.83 pitliakzA
LcMYB24 R2R3 220 25 714.90 8.63 60.73 -0.819 46.15 iilianeA
LcMYB25 R2R3 286 32539.37 7.78 62.03 -0.770 5451 iilianeA
LcMYB26 R2R3 336 37 598.27 5.78 79.55 -0.490 47.19 it
LcMYB27 R2R3 184 20 540.25 9.93 65.27 -0.789 43.20 it
LcMYB28 R2R3 320 35 755.94 6.66  67.34 -0.722 50.73 pitiakzA
LcMYB29 R2R3 258 29 388.75 971  85.78 -0.520 41.10 pitiakzA
LcMYB30 R2R3 307 34 691.71 6.60  65.80 -0.755 55.91 pitliakzA
LcMYB31  R2R3 303 33390.08 762 7459 -0.438 57.26 pitliakzA
LcMYB32 R2R3 271 30417.42 8.89 72.36 -0.604 49.84 it
LcMYB33 R2R3 126 14 843.23 10.44 69.68 -0.964 55.97 it
LcMYB34  R2R3 306 35342.34 5.73 70.39 -0.744 60.65 il aneA
LcMYB35 R2R3 260 29553.18 5.50 73.54 -0.737 50.45 il aneA
LcMYB36  R2R3 304 34338.21 717 6352 -0.922 49.43 pitlilak27
LcMYB37 R2R3 315 35737.58 544  64.06 -0.721 45.26 itlilakz7
LcMYB38 R2R3 221 25 245.80 897  76.38 -0.718 48.58 itlilakz7
LcMYB39  R2R3 120 14 320.34 9.00 6742 -0.962 66.73 itlilakz7
LcMYB40 R2R3 237 27 632.28 9.15 68.35 -0.834 56.06 il aneA
LcMYB41  R2R3 150 16 983.46 9.51 70.93 -0.715 62.72 il aneA
LcMYB42 R2R3 249 28 573.26 8.60 70.88 -0.792 51.04 il aneA
LcMYB43  R2R3 165 19 181.92 9.80 73.33 -1.009 43.26 il aneA
LcMYB44  R2R3 247 28 229.65 842  65.95 -0.857 51.51 itlilakz7
LcMYB45  R2R3 174 20331.91 934  57.76 -1.045 61.31 itlilakz7
LcMYB46  R2R3 176 20 148.16 972  90.34 -0.726 44.06 4N A%
LcMYB47 R2R3 989 111 684.07 521  78.00 -0.825 48.32 4N A%
LcMYB48  R2R3 924 104 152.62 5.44 73.48 -0.880 47.76 il aneA
LcMYB49  R2R3 579 65 384.06 9.14 6855 -0.694 4457 = JUN
LcMYB50  R2R3 638 73 232.63 865  65.82 -1.003 55.67 = JUN
LcMYB51  R3 367 41 206.18 8.09 63.81 -0.789 57.86 il aneA
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LcMYB9  6.46X10°% s —
LcMYB10 9.31X104 .
LcMYB11 7.23X107%
LcMYB12 1.75X10 —
LcMYB13 1.54X 107 -
LcMYB14 6.32X10°% — mmm  m=m
LcMYB15 6.34X10 % mmm
LcMYB16 273X 10 mmm
LcMYB18 3.42X10° -
LcMYB19 4.20X107% -~ F.=
LcMYB20 2.16X 10 - mm-
LcMYB21 3.55 10119
LcMYB22 2.14X10°% | -
LcMYB23 4851072 —fimm—m e
LcMYB24 8.98X107® S —
LcMYB25 5.53X10°% S — - —
LcMYB26 13,12 1010t Fmmm——
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B&4A motif3; R3 # LcMYB HEASH motifl.
motif2. motif3 Al motife6 (& 1).

Name p-value  Motif Location
LcMYB27 7.43x105 =4 —
LcMYB28 2,20 10780 I mimmm—
LcMYB29 3.22 107104 FIF mummm—
LcMYB30 1.44X 1078 I mimmm—
LcMYB31 1.09X 10762 [ mumm——
LcMYB32 7.91 X 10108 [l mmmmmm—
LcMYB33 9.56X 10°%7 I mmm—
LcMYB34 236X 1078 [ mem—m—
LcMYB35 5.60107% i mmm——
LCMYB36 5.65 1079 i mmm——
LcMYB37 4.45x 108 - imm—m—
LCMYB38 3.79 10 118 i mmm—
LcMYB39 2.19X 10763 i me—
LcMYB40 1.27X 1075 - mmm——
LcMYB41 7.81X 10781 I eimmmm——
LcMYB42 6,77 X 10 114 I mmmm—"
LcMYB43 2,093 1079 = mmmm—m=
LcMYB44 8,50 109 o mm——
LcMYB45 4,03 1078
LcMYB46 2.20x 109 i
LcMYB47 1.24x 103 Hmm
LcMYB48 1.53x 10 Hmm
LcMYB49 2.54x 1012 o
LcMYB50 5.70X10°° X '}
LcMYB51 2.28X 107 0 mm—

-
Motif8 Motif9 Motif10

Motif6 'M

A-Distribution of motifs of LcMYB B-Amino acid sequence logos of motifs of LcMYB

& 1

FHE MYB REFEF

T

Fig. 1 Prediction of motifs of MYB in L. christinae
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ReF, R1 M RIEE 5 NEIER W AEEHIRE

TR MYB #RETHREEBRTEME

R (M) BURIEDL, 15 45 DNEIERRA W A7 H %
AR (Y). WaEm (A f1w LFEHK; R2 é% 3
B RIEE 5 ANRIERR WAL B ORST 1El**
W BAETE Y BURAIIEOL: 1 R3 k38 (1) 28

W A RN EER (F). RmmiR (D %nw,ﬂ
R, F 45 AL W AETE Y BURIIELG . th4h,
MY B 45 #38 i il 45 e O PR F IR SR R TR
W 9 MHAER (B 2L HER (G
% 36 ik (R (2).
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R1. R2 fll R3 43 %%k R1-MYB. R2R3-MYB #1 3R-MYB
R1, R2 and R3 represent R1-MYB, R2R3-MYB and R3-MYB, respectively

2 IEEE MYB ¥REFRTEEDH
Fig. 2 Analysis of conserved domains of MYB in L. christinae

25 TEEE MYB % REFREHMK O

K MEGAT.0 A2 il i #% 25 AU 7+ MY B
FAFRBERG M (K3), FRER, RIEd®K
W MYB 5K 1908 3 25, /Il RIER G
) 3 ANANE 552 (Group I Group 11 Grouplll),
H RI-MYB KRR FFERAME I 1K,
bt B TS RI-MYB R R T 1 37.25%,
R2R3-MYB % Rl 7 B AL 11 2K,
I B ¥ 8 R2R3-MYB K 5% AT 1 60.78% -
R2R3-MYB J#e 5k [K1, 45t 2 BB
O IEREE . B KRN 2 N,
R1-LcMYB5 #ia#i 04k, H o R1-LcMYB5 &
AT1G77450. AT1G32450 F1E—i.

Mt B8 B AR 7 MY B 5 R T 5 R G i
R (B 3) W] LUE HORH M B8 3 MYB #5%
7 rf ST A —ik, VLB MYB 5%
K7 AR 5T MYB % 3¢ K7 o] DA BLUCEE, 40
LcMYB19 5 AT1G15720 . LcMYB13 5
AT1G70000. LcMYB23 5 AT5G04760. LcMYB16
5 AT2G21650.LcMYB24 5 AT3G11280.LcMYB50
5 AT5G45420.LcMYB17 5 AT2G46410.LcMYB51
55 AT3G09370. LcMYB22 5 AT1G17950. LcMYB2
5 AT3G23250. LcMYB3 5 AT3G46130. LcMYB41
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Fig. 3 Phylogenetic tree of MYB in L. christinae
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Table 2 Secondary structure of MYB proteins in L.christinae

M5 o-IBE% B-FEMI% THNEI% EHEE% | WS o RE% B-EEMY% TRHNEI%  EMEE%
LcMYB1 38.89 2.22 51.39 7.50 LcMYB27  41.30 4.35 45.65 8.70
LcMYB2 29.05 6.67 54.29 10.00 LcMYB28  31.56 1.88 60.00 6.56
LcMYB3 35.59 8.47 40.68 15.25 LcMYB29  34.50 8.53 43.41 13.57
LcMYB4 21.05 7.02 61.40 10.53 LcMYB30  28.99 2.61 61.89 6.51
LcMYB5 40.05 1.37 53.09 5.49 LcMYB31  27.72 3.63 60.73 7.92
LcMYB6 53.45 4.09 33.62 8.84 LcMYB32  25.09 5.90 57.20 11.81
LcMYB7 27.30 4.26 61.70 6.74 LcMYB33  34.13 11.90 43.65 10.32
LcMYBS8 44.52 3.32 42.52 9.63 LcMYB34  34.64 2.61 58.17 4.58
LcMYB9 27.68 6.23 57.89 9.00 LcMYB35  36.54 3.85 53.85 5.77
LcMYB10 16.06 2.73 69.39 11.82 LcMYB36  24.67 5.92 61.51 7.89
LcMYB11 34.11 3.49 52.33 10.08 LcMYB37  38.10 4.76 51.43 571
LcMYB12 16.22 3.60 66.67 1351 LcMYB38  31.67 5.88 52.49 9.95
LcMYB13 17.14 4.29 61.07 17.50 LcMYB39  48.33 5.83 39.17 6.67
LcMYB14 29.72 6.02 54.22 10.04 LcMYB40  26.58 5.06 64.56 3.80
LcMYB15 56.34 5.63 38.03 0 LcMYB41  36.67 8.67 47.33 7.33
LcMYB16 49.38 2.47 46.91 1.23 LcMYB42  27.31 5.62 56.22 10.84
LcMYB17 54.76 3.57 33.33 8.33 LcMYB43  43.03 9.09 44.24 3.64
LcMYB18 19.30 3.01 64.87 12.82 LcMYB44  28.74 6.88 58.70 5.67
LcMYB19 28.93 2.52 59.75 8.81 LcMYB45  44.25 9.20 43.10 3.45
LcMYB20 34.98 4.08 53.22 7.73 LcMYB46  32.39 6.82 47.16 13.64
LcMYB21 28.63 5.29 56.83 5.29 LcMYB47  53.69 2.22 40.24 3.84
LcMYB22 32.14 6.28 47.73 13.31 LcMYB48  54.55 2.92 37.12 541
LcMYB23 21.33 2.80 65.38 10.49 LcMYB49 4542 3.97 40.93 9.67
LcMYB24 26.82 5.45 50.91 16.82 LcMYB50  63.17 4.23 28.06 4.55
LcMYB25 21.33 3.15 59.44 16.08 LcMYB51  28.07 5.45 61.04 5.45
LcMYB26 41.96 3.57 52.68 1.79
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Fig. 4 Tertiary structures of MYB proteins in L. christinae
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Fig. 5 GO annotation (A) and enrichment analysis (B) of MYB family proteins in L. christinae
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