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Transcription factor analysis of safflower based on transcriptome
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Abstract: Objective This research aimed to analyze transcription factors (TFs) and their expression level in different tissues of
Carthamus tinctorius . Methods Seed, leaf and petal transcriptome were analyzed by Solexa sequencing and assembled into Unigene.
TFs were obtained according to Nr database. Gene expression, conservative Motif and evolutionary tree of MYB family were analyzed.
Results A total of 731 transcription factors belong to 42 transcription factor family were obtained. Furthermore, MYB expressed
differently in corolla when contrast to seed and leaf. There are three conserved protein domains in MYB family and MYB family was
clustered into two subfamilies based on phylogenetic tree results. Conclusion TF families of MADs-box, WRKY, MYB and AP2
were differentially expressed significantly in various tissue samples and MYB TF family are conserved.
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Table 1 Primer sequences of safflower MYB

JEH EFGIHY (5°—3) K519 (5°—3%) P K /op
Unigene14568 CGGTGGATGCACTTCTGGAT GCACACACCAGATGCTCATG 136
Unigene14926 AACAACACCACCACCACCAT AACAGGTGCGGGAGTTATGG 147
Unigene6961 CACCTCGTCCTAAGCGCAA GTATCCAGGTCCAAGGGCAC 122
Unigenel41067 ACTGGAACACTCATCTGAAGAAG GCTCCTCGACTGACCATCAC 107
Unigene5713 CCGTGAATGAACTCCCACCA GTTGGTTCTTCGAGTGGGGT 103
Unigenel1113 GAGAGTGGAGGAGGAGGTGT CGATGATGGACAGGAAGGGG 106
Unigene28824 TGCAGTAACAATGGGCACAAC ACCCATACTAGCACTCTTTCGG 105
Unigene23182 GAAGATACGGTGCCTGAGGG ACTCCAAGCCTCCATTAGCT 130
Unigenel36203 CTCCAAAACCCCACACCAAA TGACGAGAGACCAGTTCCTC 115
Unigene149429 TGCAGCAATCCGAAGAAATCA CAGTTCCTAGGGCCGTGTTT 107
Unigene26238 CGCCGATGAGAACGAGATCA TGAGATGCGAGTTCCAGTGG 125
Unigene27556 GAGCGTGTTGTGTGTGCAAA TTCGCCGTTGGTCTGAATGT 123
18 S TRNA GAGAAACGGCTACCACATCCAA TCGTTTGAGCCCGGTATTGTTA 102
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Fig. 1 Quantity statistics of transcription factors in

different tissues of C. tinctorius
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Fig. 2 Different expressed transcription factor families and
numbers in tissues of C. tinctorius
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Fig. 5 Expression level analysis of transcription factor in Carthamus tinctorius by qRT-PCR
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Table 2 MYB family annotation in safflower
FER A4 BR JPHKSE/bp AU AL R/bp R4 f/bp FEER A Nr VR S Y
Unigene145952 287 2 280 93 MYB TF ARG IF Arabidopsis thaliana
Unigene6386 880 149 880 244  MYBTF K#At Catharanthus roseus
Unigene6961 834 3 638 212 MYB TF K&
Unigene83130 406 77 406 110  MYBTF KHie
Unigenel51153 428 115 426 104 MYBTF WS Craterostigma plantagineum
Unigene141067 238 2 238 79  MIXTA-like 2 &Y% Antirrhinum majus
Unigene84006 746 1 366 183 MYBI17 K. Glycine max
Unigenel127655 660 8 448 147 MYBI161 K&
Unigene26652 419 99 419 107 MYB178 KE
Unigene5713 836 3 704 234 MYBo62 N
Unigenel6573 884 34 705 336 MYB62 PN
Unigene98891 367 130 240 37 MYBg4 K&
Unigene76516 1353 100 1 068 323 MYBI protein 3EPH% Gerbera hybrid
Unigene78028 983 86 982 299  MYBI2 e %
Unigene112604 268 6 266 87 MYB2 f1f#t Dendrobium sp.
Unigene24552 346 92 346 85  MYB21 WS Malus x domestica
Unigene82674 349 1 342 114 MYB23 W
Unigene2594 780 165 779 205 MYB3R3 B Ricinus communis
Unigene136203 204 1 204 68 MYB73 T
Unigene 149429 353 86 352 89 MYB73 PRI




¢ £ % Chinese Traditional and Herbal Drugs

F48% F20 8 2007FE 11 A *4519 -

¥ CIMYB 24 5L 1 17 91 £ 4 $2 <2 &2 MEME %
PP, ARST 450 23 M 3L 3R AT 3 AN 1 5 H1 R
B, Motifl (BIEE{H 3.8Xe '), Motif2 (3.4X

e "L Motif3 (1.0Xe ) (Kl 6). LAZIAE T %0

MYB % it 85 (17 51) gi748937755 1F W&, 4 4
Unigene ¥ A Motifl . Motif2. Motif3 3 >3 % {
SFAE, 9 > Unigene {75 47 Motif2 J3 41 & 57 35k,
H 4 Unigene &F 2 NMFPARTk: Motifl Al
Motif2, #% Motifl Fl Motif3. F 5% ¢ 8 LF
CtMYB Z 18 7 51 1K) 3 A W 7, BiEAR AR bR 7 R
AP,
2.5 CtMYB HRETFRENRFLE 7

T CIMYB £ A I AHALRE 22 0K, ik
Pl K205 MP /% 20 4~ CIMYB 1 R G kAL v
(K 8). AKLRER CMYB EHh 2 MK,
Unigenel12604 . Unigene24552 . Unigene76516 .
Unigenel51153. Unigene98891 It 5 4~ TF 5414t
MYB #:55 K7 Gi748937755 ik e REL, BN
— A% . Unigene145952 55 8 A~ TF o0 53— L Jik,
55 Gi748937755 MG RIIL « TSRS K RIRAT I
2 /> MYB #£ K24 Unigene6386 1 Unigene83130,

Sequence ID E-value

1a-A

Motifl
“anEE x-s -°L|°“ “Nwsi'

123456 789 1011121314 1516171819 2021222324 2526272829

i LL RL.EL@ o Lo

12345678 9 101112131415161718 192()2122 B24%2627282930

M0t1f3
L S R DV
_E % Q L S= R-- LS
6 789 1011121314 15161718 19 2021222324 2526272829
AR E

Bl 6 #I{£ MYB XKixRY 3 MRFEWITFFIER
Fig. 6 Three conserved Motif sequence models of safflower
CtMYB

S5 Gt 243 Rl 109 ANEIERR, EA LI iG55
41 RPKM K i& # % M i& . Unigene6386 Fi
Unigene83130 7EAFRLH1 1A £ 43 il @& A6 e 1 1) 3.95
580 2.93 %, fEM Frh Rk &4 il A i 3.90
{50 3.67 5. HEM Un1gene6386 F1 Unigene83130
TELLAE AT (1 73 F D Re ] ReAtl ] o 53— 20 IR %
AEIEL K 2 A TF K Unigeneld49429 Fl
Unigene136203, Nr & 1710 MYB73, &5

otif2

S

4
3
2
1
0
4

X 3

B o
1
0
4
3
2
1
0

Motif location

93X [T I I 1
1.1 X e ¢ [ [

Gi 748937755
Unigenel6573

Unigene76516 13Xe @ — ]

Unigenel49429 13x ¢ — i

Unigene26652 2.4 —Em—

Unigenel27655 1.6Xe > | :

Unigenel36203 4.4Xe™! — S —

Unigene2594  2.9Xe ™ S

Unigene78028  5.8X¢

Unigene24552  2.9Xe ™ E_

Unigenel51153  9.9Xe™* e —

Unigenel12604 9.9Xe™ ——

Unigenel41067 2.7Xe " o

Unigene82674 69X e > ——mg

Unigene84006  1.4X¢ ™ mmmmmmm

Unigene98891  4.6Xe ™ ==y

Unigenel45952  6.5X¢ | —

Unigene83130  4.0x¢™ "’ | E—

Unigene6386  3.1X¢ ¢ T

Unigene6961 34X
r r 7 [ v 1 [ T ¢ T T©T [ T f T T [ T T T T [ T T T T [ T 1
0 50 100 150 200 250 300

FILRALE

&7

EMotif 1 OMotif2 EMotif 3

419 MYB ZIEHRFEAE D
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