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Figure S1. The proportions of representative lineages in Asteraceae species and Arabidopsis thaliana. The rows and

columns respectively indicate different species and lineages.
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Figure S2. Boxplot of the ratio of MYB genes between C. xmorifolium and wild Chrysanthemum species in each

lineage. Obvious outliers are marked in yellow.
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Figure S3. Statistics of syntenic MYB gene numbers between C. xmorifolium and wild Chrysanthemum species.
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Figure S4. Number and proportion of tandem duplicated genes in R2ZR3-MYB and 1R-MYB in C. xmorifolium.



C. morifolium 12079.3 P —

C. morifolium 1630.10 T————————————— :_:2:;;

C. morifolium 413.144 P Moif 4

C. morifolium 472.19 Cluster1 ™ m—— — Lt

C. morifolium 1622.233 Pp—_——— e
E C. morifolium 9468.40 1 o e i:m:f;g

C. morifolium 1622.235 o ! :

C. morifolium 393.24 -—r——— — v
E C. morifolium 248.7 . P Motif 15

C. morifolium 10264.90 — Y- — i

C. morifolium 1267.189 PP P Motf 18
E C. morifolium 11826.135 —A—r-——-—— — kel

C. morifolium 972.219 N . s P Motif 12

C. morifolium 1462.73 - I, Motlr 16

C. morifolium 1462.8 - I Mot

C. morifolium 8760.78 s

C. morifolium 1121.21 s

C. morifolium 1580.6 s g

C. morifolium asm3_new.3246 g

C. morifolium 1291.102 -

C. morifolium 1291.130 S i

C. morifolium 443.26 s i

C. morifolium 6464.1 Cluster 2 7=

C. morifolium 10818.10 o i

C. morifolium 201.186 b o

C. morifolium asm13_new.2447 S —

C. morifolium 1085.82 e

C. morifolium 1085.85 . i

C. morifolium 11378.72 e

C. morifolium 325.108 s

C. morifolium 1085.78 i

C. morifolium 11378.64 P —-—

C. morifolium 325.112 T -

C. morifolium 1028.108 .

C. morifolium 4532.76 i

C. morifolium 5118.9 i e g




—

r

—

—

, —

—

C. morifolium 1147.195
C. morifolium 533.239
C. morifolium 8768.21
C. morifolium 1566.29
C. morifolium 1226.2
C. morifolium 629.219
C. morifolium 1097.265
C. morifolium 1116.217
C. morifolium 1425.84
C. morifolium 821.284
C. morifolium 733.201
C. morifolium 1240.10
C. morifolium 1402.130
C. morifolium 453.3

C. morifolium 1569.96
C. morifolium 1763.47
C. morifolium 1763.57
C. morifolium 1569.108
C. morifolium 1763.36
C. morifolium 1569.144
C. morifolium 1763.17
C. morifolium 2387.22
C. morifolium 2387.38
C. morifolium 1569.136
C. morifolium 2387.54
C. morifolium 1763.25
C. morifolium 1402.158
C. morifolium 1517.2
C. morifolium 303.1

C. morifolium 2387.57
C. morifolium 2387.44
C. morifolium 1366.81
C. morifolium 1503.41
C. morifolium 1760.242
C. morifolium 1503.55
C. morifolium 10089.2
C. morifolium 1760.255
C. morifolium 1366.97
C. morifolium 10089.1
C. morifolium 1760.258
C. morifolium 19.4

C. morifolium 1366.101
C. morifolium 1366.106
C. morifolium 11472.39
C. morifolium 2735.2
C. morifolium 465.152
C. morifolium 5042.1

C. morifolium 3953.1

C. morifolium 272.233
C. morifolium 7862.37
C. morifolium 8915.43
C. morifolium 1727.232
C. morifolium 811.323
C. morifolium 811.343
C. morifolium 1266.432
C. morifolium 1446.77
C. morifolium 10628.168
C. morifolium 1446.79
C. morifolium 1266.428
C. morifolium 1654.148
C. morifolium 6658.49
C. morifolium 10628.169
C. morifolium 1446.85
C. morifolium 1266.423

Cluster 3

Cluster 4

e ] o T I,
B s e I I

T i T T,
—ETREL wm
B e ] o I I
B s ] o T
T . T
— TR .
- .
TR ww
B e s ] o T I
B [ IR,




C. morifolium 1591.112
C. morifolium 807.131
C. morifolium 4095.45
C. morifolium 4838.12
C. morifolium 6033.23
C. morifolium 957.24
C. morifolium 6033.43
C. morifolium 957.10
C. morifolium 12146.3

———— C. morifolium 10405.1

C. morifolium 10471.1
C. morifolium 4610.15
C. morifolium 6809. 1

C. morifolium 3094.1 Cluster 5

C. morifolium 1373.17
C. morifolium 957.3
C. morifolium 1373.2
C. morifolium 6033.33
C. morifolium 957.20
C. morifolium 4838.7
C. morifolium 957.15
C. morifolium 1373.15.1
C. morifolium 1995.4
C. morifolium 10405.3
C. morifolium 6826.3
C. morifolium 957.6

C. morifolium 8405.3
C. morifolium 4876.3

C. morifolium 1210.4 Cluster 6

C. morifolium 887.12

C. morifolium asm20_new.504
C. morifolium 7959.43

C. morifolium 291.36

C. morifolium 1612.71

C. morifolium 1438.174

C. morifolium 7959.40

C. morifolium 1693.150

C. morifolium 1693.146

C. morifolium 566.195

C. morifolium 11771.142

C. morifolium 1693.144

C. morifolium 566.197

C. morifolium 5577.117

C. morifolium 692.177

C. morifolium asm3_new.968
C. morifolium 5577.113

C. morifolium asm3_new.964
C. morifolium 692.174

C. morifolium 1409.207

C. morifolium 699.404

C. morifolium 566.171

C. morifolium 1693.134

C. morifolium 699.315

C. morifolium 10191.84

C. morifolium 1422.121

C. morifolium 2947.10

C. morifolium 311.314 Cluster 7

C. morifolium asm3_new.2345
C. morifolium 9750. 1

C. morifolium 1478.194
C. morifolium 2680.44
C. morifolium 184.37
C. morifolium 1284.61
C. morifolium 1501.132
C. morifolium 1501.618
C. morifolium 1266.370
C. morifolium 1266.372
C. morifolium 1446.125
C. morifolium 5402.1

C. morifolium 3677.120
C. morifolium 78.219

T _—
P _m—
P —— —

_-_ LT N Re—

PLEMEU—_— —
LS A m—"
P —__

PSR _— m—
FLFRETTU - me—
P _— m—

[P N —



L C. morifolium 78.171
C. morifolium 1266.358
——————— C. morifolium 1446.135
C. morifolium 2180.11
_I: C. morifolium 943.172
C. morifolium 943.183
C. morifolium 1806.660
‘,_/: C. morifolium 461.351
‘—————— C. morifolium 9832.12
“ C. morifolium 250.617
C. morifolium 846.54
C. morifolium asm3_new.1566
C. morifolium 1693.395
C. morifolium 1659.241
C. morifolium 1693.437
C. morifolium 4355.28
C. morifolium 2161.7
E C. morifolium 4355.25

|

C. morifolium 1005.271
C. morifolium 2432.15
C. morifolium 1709.70
C. morifolium 1709.64
C. morifolium 3183.83
C. morifolium 3601.235
C. morifolium 62.153
C. morifolium 457.28
C. morifolium 858.398
C. morifolium 11125.110
C. morifolium 10779.65
‘- C. morifolium 9627.158
[~ C. morifolium 5319.11
C. morifolium 155.19
C. morifolium 1634.39
C. morifolium 3155.144
C. morifolium 508.213
C. morifolium 7365.22
C. morifolium 9204.114
C. morifolium 871.126
— C. morifolium 1275.116
C. morifolium 737.414
C. morifolium 10683.184
rl : C. morifolium 1187.452
C. morifolium 3959.203
C. morifolium 1012.108
C. morifolium 1014.79
C. morifolium 1670.167
C. morifolium asm16_new.6890
C. morifolium 1017.277
C. morifolium 10264.293
C. morifolium 1134.74
C. morifolium 923.126
. “=———— C. morifolium 6154.18
C. morifolium 1679.315
C. morifolium 822.155
{7 C. morifolium 822.156

C. morifolium 822.22

Cluster 8

Cluster 10

C. morifolium 87.269

C. morifolium 972.24
C. morifolium asm16_new.2039
C. morifolium 1365.142
C. morifolium 1450.47
C. morifolium 7588.103
C. morifolium 117.173
C. morifolium 117.390
C. morifolium 3285.38
C. morifolium 10334.6
C. morifolium 12136.4
C. morifolium 1546.100
C. morifolium 3174.4
C. morifolium 3547.4
C. morifolium 8661.65

C. morifolium 857.27_C. morifolium 857.28 *

[r—

-

R T—_

ST —
ST —
JEETTI_

Cluster 9 -

—

—

—

_ETT_ e —

N

-
-
—-
—-
—nN
—n
—-N
.
—
—
e
-
N

g

]

111111‘11’1



: C. morifolium 9509.5
C. morifolium 985.241
C. morifolium 1166.126
E C. morifolium 1120.118
C. morifolium 665.91
C. morifolium 1699.179
E C. morifolium 915.259
C. morifolium 397.345
C. morifolium 1262.204
E C. morifolium 1097.67
C. morifolium 1116.52

C. morifolium 1066.49
E C. morifolium 1489.125
C. morifolium 309.229
——— C. morifolium 1111.127
——— C. morifolium 1107.188
C. morifolium 1111.86
C. morifolium 1111.115
C. morifolium 1111.119
C. morifolium 1111.95
C. morifolium 414.34
C. morifolium 7475.41
C. morifolium 1231.331
C. morifolium 1618.163
C. morifolium 209.324
C. morifolium 12245.29
C. morifolium 701.41
C. morifolium 1386.67
C. morifolium 1618.181
C. morifolium 209.350
C. morifolium 9043.330
C. morifolium 1124.237
C. morifolium 7863.5
C. morifolium 1498.72
C. morifolium 132.59
C. morifolium 1438.767
C. morifolium 1440.24.1
C. morifolium 1440.23
C. morifolium 11350.23
C. morifolium 536.136
C. morifolium 1445.85
C. morifolium 1451.103
C. morifolium 764.299
C. morifolium 1454.215
C. morifolium 10730.2
C. morifolium 4220.2
C. morifolium 2996.16
C. morifolium 9565.3
C. morifolium 10269.43
C. morifolium 1915.2
C. morifolium 6982.1
C. morifolium 10885.209
C. morifolium 10885.116
C. morifolium 1569.187
C. morifolium 10269.11
C. morifolium 1799.19
C. morifolium 10885.134
C. morifolium 1569.174
C. morifolium 3956.2
C. morifolium 5975.2
—— C. morifolium 2996.5
~——— C. morifolium 1659.414
E C. morifolium 250.532
C. morifolium 7003.37
C. morifolium 1762.59
E C. morifolium 3576.41
C. morifolium 965.144

ilinihinni

——

-
-
| T
Cluster 11 =a—m=——
SRR
| T

Cluster 12

1

"

|
‘ll

i I

Cluster 13



AT T L T e T

.
(I

-
E

C. morifolium 1363.23

C. morifolium 1568.60

C. morifolium 1363.22

C. morifolium 1692.421

C. morifolium 1099.236

C. morifolium 9340.601

C. morifolium 11562.20

C. morifolium 4775.84
morifolium 1230.459
morifolium 479.173
morifolium 419.299
morifolium 15.52
morifolium 247.219
morifolium 1810.79

C. morifolium 1111.140

C. morifolium 1742.65

C. morifolium 1742.54

C. morifolium 1111.84

C. morifolium 414.37
morifolium 463.214
morifolium 67.56
morifolium 1760.223
morifolium 1240.38
morifolium 1503.29
morifolium 1402.59

C. morifolium 453.98

C. morifolium 1597.184

C. morifolium 3787.1

C. morifolium 1519.122

C. morifolium 3574.22

C. morifolium asm3_new.3361
C. morifolium 1096.7

C. morifolium 11645.8
C. morifolium 4627.4

C. morifolium 1863.114
C. morifolium 1366.223
C. morifolium 14.95

C. morifolium 19.114
morifolium 1279.179
morifolium 1817.271
morifolium 61.158
morifolium 842.50
morifolium 1620.5
morifolium 863.16
morifolium 117.231
morifolium 177.8

C. morifolium 2279.2

C. morifolium 1450.26
C. morifolium 1365.130
C. morifolium 7588.92
C. morifolium 11506.109
C. morifolium 1180.393
C. morifolium 1431.102
C. morifolium 7880.29
C. morifolium 24.248

C. morifolium 380.14

C. morifolium 2247.36
C. morifolium asm7_new.266
C. morifolium 694.75

C. morifolium 800.200
C. morifolium 8037.69
C. morifolium 1312.197
C. morifolium 1312.47
C.
C.
C.

000000

C.
C.
C.
C.
C.
C.

00000000

morifolium 1312.45
morifolium 1312.49
morifolium 3309.116

C. morifolium 5318.98

C. morifolium 708.64

C. morifolium 9941.49

C. morifolium 1690.49

C. morifolium 3858.162

C. morifolium asm13_new. 150

Cluster 14




——

1

G

TN

M

e

C. morifolium 1180.328

C. morifolium 1431.48

C. morifolium 223.363

C. morifolium 118.570

C. morifolium 8830.58

C. morifolium asm7_new.1761
C. morifolium 10401.14
C. morifolium 10401.20
C. morifolium 1594.171
C. morifolium 1457.402
C. morifolium 10401.11
C. morifolium 1594.158
C. morifolium 1457.400
C. morifolium 10401.19
C. morifolium 10401.16
C. morifolium 1594.160
C. morifolium 1617.45
C. morifolium 987.409
C. morifolium 468.455
C. morifolium 244.78

C. morifolium 1660.92
C. morifolium 255.44

C. morifolium 381.129
C. morifolium 500.295
C. morifolium 1736.200
C. morifolium 399.30

C. morifolium 960.142
C. morifolium 78.174

C. morifolium 1118.210
C. morifolium 1798.23
C. morifolium 8178.151
C. morifolium 10424.11
C. morifolium 332.72
C. morifolium 1809.67
C. morifolium 1617.120
C. morifolium 1926.21
C. morifolium 647.148
C. morifolium 11771.308
C. morifolium 1644.136
C. morifolium 366.16

C. morifolium 584.15

C. morifolium 986.70
C. morifolium 12287.102
C. morifolium 1757.40
C. morifolium 518.474
C. morifolium 940.37
C. morifolium 485.66

C. morifolium 1007.337
C. morifolium 1198.339
C. morifolium 1348.248
C. morifolium 46.105

C. morifolium 483.44

C. morifolium 10936.34
C. morifolium 1474.81
C. morifolium 1474.87
C. morifolium 10936.35
C. morifolium 483.46

C. morifolium 668.62

C. morifolium 8676.74
C. morifolium 905.68

C. morifolium 400.112
C. morifolium 537.26

C. morifolium 499.194
C. morifolium 1390.88
C. morifolium 212.80

C. morifolium 212.78

C. morifolium 212.81

C. morifolium 7511.68
C. morifolium 113.121
C. morifolium 1390.77
C. morifolium 1390.83
C. morifolium 7865.52
C. morifolium 113.119.1
C. morifolium 212.90

Cluster 15 2

Cluster 16

——
—

—mpreyE—_

e
i ===
B

EEEEEREREERE

-

i

Ll

i

|

—m
_mm_mm



T

T

T

I

OO0

—

O000000O0O00000000O00000000O000O00OO0O

O0000000000000000000000000O000O0O00O0OO0OO0O0O0

o}

morifolium 7511.69
morifolium 113.120
morifolium 7511.63
morifolium 212.89
morifolium 1390.78
morifolium 479.89
morifolium 1230.347
morifolium 419.205
morifolium 1654.5
morifolium 3682.68
morifolium 964.64
morifolium 24.41
morifolium 3417.11
morifolium 699.412
morifolium 699.301
morifolium 1409.188
morifolium 11677.4
morifolium 3664.5
morifolium 1035.22
morifolium 1035.24
morifolium 11622.2
morifolium 11622.4
morifolium 11622.5
morifolium 1811.63
morifolium asm20_new.13
morifolium asm20_new. 14
morifolium 1035.28 Cluster 17
morifolium 1811.57
morifolium asm20_new.23
morifolium 1035.26
morifolium 1811.61
morifolium 11677.1
morifolium asm20_new.19
morifolium asm20_new.16
morifolium asm20_new.21
morifolium 987.223.1
morifolium 1694.198
morifolium 914.34
morifolium 1060.13
morifolium 1525.131

. morifolium 1269.667
. morifolium 3092.21
. morifolium 1350.26
C.

morifolium 5.3
morifolium 123.4

. morifolium 1311.33

. morifolium asm7_new.212

. morifolium 1319.8

. morifolium 6478.68

. morifolium 899.158

. morifolium 302.4

. morifolium 393.191

. morifolium asm16_new. 140
. morifolium 8615.4

. morifolium 10284.16
. morifolium 11640.4
. morifolium 4866.4

. morifolium 67.113

. morifolium 463.275

. morifolium 1371.479
. morifolium 759.124
. morifolium 600.39

. morifolium 1046.43
. morifolium 1458.41
. morifolium asm20_new. 1540
. morifolium 249.52

. morifolium 3326.137

. morifolium 1483.300

. morifolium 2361.76

. morifolium 1506.111

. morifolium 1017.261

. morifolium 1135.19

. morifolium 166.115

. morifolium 1693.161

. morifolium 566.215

. morifolium 9874.147

Cluster 18

p———

T ——

I ——

IR —

R m—

N s N

EETTI_ w—

— -

— -

— -

—

e ——

- —

P
P T—— p— —

PEmETT T e m—

PN p——— e —
P TUNS— S S

PR T S—_— R
PR — e —

FELNTYPR_ Se— e —
PR R SR A m—
FYRRNTTU ——

e B o ST
UL —_ m——— e —

PNV Se— R m—
P J—— —

p_p—_

———

p——_

P
]

Fpmppe—— s

) ——

Ppmmr—

PERETTI— s
e ] e e I T

P

FEm—_

o p—

- —

-

-

[P —

-y —

Pemm——

PEmmvE—_

Fr—_——
pyyp—-

e p—

PR
pgyE—__

p—_ -

-

F—_——

- —

-

-

-

FU—_——

FEEETTR—_ .
pERTTI—_—
pp—_—
ppy———— 00

PEmETT——_—

PEmET——_—

U —_——
Pmm———
U
PmmU———

Ppmm—

pmmy—_—

Fmpe—

5.\ T T T T T T

0 100 200 300 400 500 600 700 800

Figure S5. Sequence structure analysis of the R2ZR3-MYB subfamily. 19/20 conserved motifs exist in R2ZR3-MYBs.
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Figure S6. Sequence structure analysis of the IR-MYB subfamily. 14/20 conserved motifs exist in IR-MYBs.
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Figure S7. Sequence structure analysis of the 3R-MYB subfamily.
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Figure S8. Sequence structure analysis of the 4R-MYB subfamily. 3/20 conserved motifs exist in 4R-MYBs.
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Figure S9. Comparative analysis of homologous MYB genes that were subjected to positive selection between
Chrysanthemum species. (A) C. lavandulifolium vs. C. vestitum; (B) C. lavandulifolium vs. C. indicum; (C) C.
lavandulifolium vs. C. Xmorifolium; (D) C. indicum vs. C. xmorifolium; (E) C. xmorifolium vs. C. vestitum; (F) C.
seticuspe vs. C. Xmorifolium. The horizontal and vertical axes represent Ks and Ka values, respectively. The Ka/Ks

values of each lineage are marked by different symbols.
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Figure S10. Correlations of expression patterns between homologous genes and Ka values in the MYB gene family.

Fitting function=Log [ (1 +7)/(1-r)]=15-0.25 - Ka.
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Figure S11. The expression of candidate genes that may regulate anthocyanin biosynthesis in C. Xmorifolium. SS,

S6, and S7 respectively indicate the early, middle, and late stages of anthocyanin accumulation in the capitulum of
the cultivated chrysanthemum 'f23'. Numbers in the Venn diagram indicate gene numbers.
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Figure S12. Co-expression networks of CmMYBS2, CmMYB96, and CmMYB109 in C. xmorifolium. The red nodes
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indicate bait genes, while the green nodes indicate MYB genes that may be related to the biological functions of the

bait genes. The blue and orange lines respectively represent negative and positive correlations.



