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#5%[K“F(transcription factor, TF) &8 —J5REMEKE
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F EREE R, X HE EUE IS 5 DNASS & Bl oAl
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RE BRI S RIBEX, RARELM s, 1)
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PR R AE AR = & BT, ERF(ethylene response
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HA B AT EI B, ] Al sttt
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O 78 MR PR 2 4 e . ARSI T 17 AR G i B dE
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ago, FIJIAERED), MBIV ZE Rt E AT,
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(8] 73 32 44.45F136.23 Mya. A& FIHR 8 L i
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Figure 1 Evolution of Malvaceae. A: Phylogenetic tree of 17 species, the blue number and the blue bar on the branch indicate the time of species
differentiation and the 95% confidence interval, respectively; B: Ks analysis showed WGD events in 10 Malvaceae species. Genome size (C) and gene

number (D) of 10 Malvaceae species
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1.2 HZERHMRER I 0 55 5 R TR DL

T SR IR - A ik TR 2 o o 0 R E I DNASSE &
B (MbHLH, MYB, AP2/ERFZ5)iH 5 H Fr3k H i1
X3P A, 3T 35 DR AL B0 AR 0 32 O o B o
FHFRHIAZ L. HMMER (http://hmmer.org) & —F
H TR, BT RS /R A KRR (hidden Markov model,
HMM) 0] LUIR G 3 s R 7 i W s i sk, B T
HMMERJ5{%, BLASTEAISMART(https:/smart.embl.
de/) %5 T H AR T LA TR 3 2 A5 7 91 i S 4 3, 3t
— 3 BRI e DR - . 5 R SR R TR,
2 NELR T H IR FE gl T A ok, FH B TE 2R T
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R F SRk, FR SRR MR R i A s DR 1 3 =
5 R AR AR, IR 4R S0t K
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My H UL AR, RS KRG RN
R T BB BN 1775, 1282, 1526, 2892, 3183,
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Clade7 3= 2 & SE7E W 1B M N (response  to  stress)id 2,
Clade4 5Clade6Z 5K G K Bix i ia it 72,
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Ui, MYBZE R 71 1) D) g 1 B A e A AR R 4%
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X Clade7 EZE 5 Hridippia a0, KR K EERE. XH
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HAl o — S stid MY B K F I E Y24 T
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FHMYBRIGER) 73K M HAEEDERKKE . AR
RIS o e e B ) SR E Y, RAET TMYB
SN TR K ThBE /3 K. Ambawat® A —
SRV T MYBS i  3 75 WA FE Y A4S 2 e (iR i
KB [AL S AR AW K AR i s i) 2
DIRett, 18 HAESE SRR = S AN B0 M R 7
REFAME. 20244, #1% N2 MY B3¢ R 776 1
e LI B i VR AT T AR A5 MYBY
KR 2 5 R4 T P8 N AR S BEIR () 2k, AT
VAT R o0 30 B ol sz v, td s S5 TR TR
(abscisic acid, ABA). JH>2% WS (brassinolide, BR)+
K FM2(jasmonic acid, JA)FIEPES (reactive oxygen
species, ROS)FHE T ilEE 72, XHAEAYIIE P A
A A A L T

L RHE Y IMY Bi% 5 IR 70 2 B TR AR AF
e ARG AR LT iR S D Re s, XK
W FC W] 2 UL EIRAE AR, JUH 2Rt As
(G. hirsutum). CFHBERZ MW TR, R
AP [FIGhMYB25 HIGhMYB25-like & M £F 440 il & &
I E LR T, oAl EA 4G AR 5 g
RAERBIERM. sh, GhMYB109, GhMYB7H!
GhMY B2 2 15 £ 4k 41 g () Aeh K B JEL R SR s 144471,
GhMYB36 FJ DL i 72 5 AR SAL 57 AR & ke, 1
SEFRAEIIPUR e Y. 7R TR SRR, MYBHRA
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Figure 2 Transcription factor analysis of 10 Malvaceae species. A: Statistical analysis of the number of all transcription factors in different genomes;
B: the number of 15 transcription factor families in different species indicates the expansion of transcription factors (both the number and the size of
the circle indicate the number of transcription factors)
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Figure 3 Analysis of the MYB transcription factor family. A: Phylogenetic tree of the MYB family, the number on the branch represents the total
number of all MYB homologous genes within the branch; B: the number distribution of different species in different branches of the phylogenetic tree;
C: GO enrichment analysis of the MYB transcription factor family in 10 species; D: the expression levels of MYB TFs Gr04G3294 and Gr04G0787 in
G. raimondii at day 0 were significantly higher than those at day 20 and in roots, stems, leaves, and flowers, therefore Gr04G3294 and Gr04G0787
may be involved in fiber initiation™); E: the MYB TFs Gal2G03680 and Gal1G18240 in G. arboreum were highly expressed at 15 d of fiber, which
may be involved in fiber elongation”™; F: three MYB TFs enriched in the “Response to water deprivation” function of H. trionum, HIMYBI1, HIMYB2
and HtMYB3, were negatively regulated in response to drought stress
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Figure 4 Analysis of the bHLH transcription factor family. A: Phylogenetic tree of the bHLH family; B: the number distribution of different species
in different branches of the phylogenetic tree; C: the domain of bHLH transcription factor; D: after 3 h of heat stress treatment, the bHLH TFs Dz04.899
and Dz11.172 in durian genome were positively regulated, and Dz17.159, Dz03.1206 and Dz14.838 were negatively regulated!'"); E: the expressions
of bHLH TFs HtbHLH1 and HtbHLH4 in H. trionum were significantly increased after 24 h of salt stress treatment, the expression of HtbHLHS was
significantly increased after 24 h of drought stress, and the expressions of HtbHLH2 and HtbHLH3 were increased after both salt and drought stress
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Figure 5 Analysis of the AP2/ERF transcription factor family. A: Phylogenetic tree of the AP2/ERF family; B: the number distribution of different
species in different branches of the phylogenetic tree; C: the domain of the AP2/ERF transcription factor, the red boxes indicate the typical YRG and
WLG units in the AP2 structural domains; D: the expression levels of ERF TFs HTERF1~HTERF11 in H. trionum were significantly increased after
24 h of salt stress and drought stress; E: after 3 h of heat stress, the expression levels of ERF TFs Dz10.773 and Dz23.451 in durian were significantly
increased, while the expression levels of Dz08.1803 and Dz16.456 were significantly decreased!'"
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Malvaceae plants play an important role in the economy and ecosystem, such as cotton, cacao and jute. These plants are not only
important sources of fibre, food and medicine, but also indispensable to global agriculture and industry. Transcription factors (TFs)
are the core components of gene regulatory networks, which can regulate the expression of genes to control the development, cell
differentiation, metabolism and stress response of organisms, thus affecting a variety of biological processes. The study of TFs not
only helps to analyse the function of plant genes, but also provides an important theoretical basis and application potential for
improving the yield, resistance and quality of crops. In the past few decades, significant progress has been made in the study of TFs in
Malvaceae plants. In this paper, through the study of TFs within the family and combined with bioinformatics analysis, we
summarised the total number of TFs and the percentage of each type of TFs in ten representative species of Malvaceae, and elaborated
on the biological functions of three important TF families, MYB, bHLH and ERF. We also provided an outlook on the future research
direction of these TFs.

Malvaceae, transcription factor, MYB, bHLH, ERF
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