Cotton Science
M 46 % #t  Cotton Science  2019,31(6):505—514
https://doi.org/10.11963/1002-7807.djjhy.20191106

I Ho A% 2L ) GhMYB52 4 5% 14 B 45 SE M
MERE: L HE VDR BEZ L GEN L, THRE L, EE PV RKRE
(LE R KFA e 5 RAIH B R E E LR E, 5ok 210095;
AT RF RN G AR FER R FER, AN 310058)

WE(EW] RET 1 ANERTER T RAEREMERMHH KEKH R2R3 £ MYB (v-myb avian myeloblastosis
viral oncogene homolog, MYB) #: 5k [ F #t B GhMYB52(Gh_A12G2460), K& % & £ 24 % MYB # F H F
EEHARAERERLTFLBRPNER, [FR)ET P m kNGB EERER TM-1 FRET 14
AT 4R A B B 48 )k 1R I R2R3 %k MYB # 5% B 7 4 B Gh_A12G2460, # #4047 4 & £ 9
Gh_A12G2460 5 1 8 3- F AMYB52 # B A8 00 % & &, B ol & 4 % GhMYBS2, Bt st oA &2t
B 77 % E 3 E B R 6 B #E AR R (Polymerase chain reaction, PCR) | M 2 B Bt 4% {4 B2 W J2 2 % 5t A 36
FI G54 GG e by 25 4 RSk R AE T 400 FL DA R EAR B A FEAT T T . [ 45 R ) GhMYBS2 3t [ B9 JF 3% 14 2
HEK 672 bp, 48 223 MNREEBm AL, WA E A X2 T E N 26.06 kDa, % % & 9.83, qRT-PCR £ R
£Y,GhMYB52 B HAT )G 15~25 d W b b B kik, LM L4 R E R ,GhMYB52 & &4 & L T
M, AR TN, B LA RE R GhMYBS2 B A RAMERMEFN, FE5 14
NAC 2 % 3 [ F GhFSN1 H# 7l B 16, [ 450 |GhMYB52 £ 1 ANZE A I8 &F 4 ok 2 B A B ot # (8 3 R 3K B
RIR3EMYB ¥ FHF, C T H#EL S NACE R FEFEE , WREALAGWE WL F LR E BT
B, KAFRA#—F N TFAF LRI GAIMYBS2 R EMRIEA R L T LB P ENF I EL T 4,
KRR AT AL ; 4F 4 s GRMYBS2; 30 [ 5 FR-AE 247

Cloning and Characterization of the Transcription Factor Gene GhMYB52 in

Gossypium hirsutum L.
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Abstract: [Objective] In this study, we cloned the R2R3 MYB (v-myb avian myeloblastosis viral oncogene homolog, MYB)
transcription factor gene Gh_A12G2460, which is highly expressed in the second cell wall (SCW) development stage during
cotton fiber formation, and preliminarily investigated its functional role in fiber development at SCW stage. [Method] The
Gh_A12G2460 gene was isolated from Gossypium hirsutum acc. TM-1 by one-step cloning strategy. Sequence alignment
showed it is similar to AtMYBS52 in Arabidopsis, so it was renamed as GhMYBS52. The gene structure, protein structure,
expression profile, subcellular location and protein-protein interaction were analyzed by phylogenetic analysis, multiple
alignments of amino acid sequences, qRT-PCR, Agrobacterium tumefaciens-mediated transient transformation system of
tobacco, and yeast two hybridization assay. [Result] The results showed that GhMYB52 contains a 672 bp open reading frame,
encoding 223 amino acid residues, with a predicted nuclear localization signal region. qRT-PCR results indicated that
GhMYBS52 is predominantly expressed in the fiber at 15—25 DPA (days post anthesis), suggesting it may be an SCW-associated
gene. GhMYBS52 localized in the nucleus examined by tobacco transient expression, consistent with the characteristics of

transcriptional factors. Yeast transformation test demonstrated it has transcriptional activation activity. Further protein-protein
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interaction analysis revealed that GhMYBS52 strongly interacts with GhFSN1, a NAC transcription factor. [Conclusion] These

results demonstrated that GhMYBS52 is a nuclear-localized transcription activator, which might participate in the SCW process of

cotton fiber development by forming a corresponding regulatory network with NAC transcription factors. This study lays a

foundation for further verification of the biological function of GhAMYBS2 in cotton fiber development at the molecular level.

Keywords: cotton; fiber; GhMYBS52; cloning; characterization

ISR S rb A A ok 5 R A VT T BR A R
23R S Fe R ok IR P A oAk AL LR B
T L BRI AR K R B R, X — R A i P45
i PR LA A 1 TR A 5 2 1 A ) DI 5
A, #% 5% A F (Transcription factor, TFs) sl & iX A
1 2RI, MYB B s N2 H AT e A
R ECE IR Z | MREREE 1R T,
PR L N o i B AR SF 1) DNA 45 & 3 ——MYB
(v-myb avian myeloblastosis viral oncogene ho-
molog, MYB) £S5 B i 1544 , iz &5 Mk 1 45k
A 51~52 DAL BB R 4548 J8 20
B, R SR EEAER RS S A RS s
KRR, HECE 2 XA R R 2E MYB
) EEARYEY, AR R 2543k AY $E MY B 3t
WA N 4 KK (1) A 1A REHEHI N
IR-MYB; (2) % 2 4~ R 45443819~ R2R3-MYB;
()& A 34 R AN 3R-MYB; (4) %A 4
A R G5B MYB 256 3¢5 1, F5 g 4R-MYB
K TP, W9 RP],MYB 5 5% HF1Et )
AYYK 4 BE (Secondary cell wall, SCW) & & i #2
AR EERY, S U H R U R T I AR
BE PN R 52 B 2 T NAC-MYB %4 5% K 1B
TR =GR R 28 IR 2 . NAC ZRFe s 11l
Bl SETT TR, T T WY 28 — 2 MYB 2854 5% (K]
+, NISEA S =90 F L) MYB 55t 14
FI K MR 4R R P AR SR
B,

AL T 24 40 L BE 5 90% LA Y 21 4
RO T AL LT 2 A0 i B A= BE N S I AR IS
16~40 d (Days post anthesis, DPA) , £F 4 & K i#
B IR, HHT, A LR 4ER A R £
BN T LR A AT C A A D idE
HABKEACH HE D A REvE S 1 . LT Bilg . B-1, 3-
PR SR At 5 2T AU AR BE N SR DA S ),
BRI Z AL, —Se8 5t -1 2 SRR LT 4R AN L vk

A RENNE L RE AR LT dE A v A BE IR 3R
K NAC 2855 ¢ K F GhFSN1 7E£F4E SCW il
JEEIIAE T A E ], B R R IE B FE AR AR
Ml %3k GhFSNI ZEH RIS A AR £F 4 SCW J&
FERSE N, RLFYE K AR A B R R
GhFSNI fe 38 £ H0E F R iiF SCW A DGR >k
FEEARET 4 SCW AR RS, Hrh MYB 7
W 25 vh AR EE LR o (HJ , GhFSNI 2
L RS MYB S 5 H0 T gk A BE ) &
B R AN AR

YR B 0 JE U & 4k 25 1) 5 B T 2T 4 1) 5
B 5 i AR A T 2 D A A 4 BT G
SR, R A28 2 SR A 4R AR BE NS
FER BRI AR BE R TR A AL R 4 1 2 B
AR S A ST DB AT R 3 1 AR
R AL 27 2 Rk A BE S 34 3R Ik 1) MYB #% 5%
K FJE K GhMYBS2 , X T A1 8RG8 e sk
TGS A R RE BRS04, WAL IR 5T %
FR RIS FIIRE, AR IRAMRIZ
FER 53— A= W2 e Bt A 1 A 3 B4 LAl

1 ##5 7
1.1 #EHYHEE LR

FHFHi AL 41 21 3R 3K 43 17 19 ki Hb A ( Gossypi-
um hirsutum L.) # 8} TM-1 I3 548 (G. bar-
badense L.) #HENE 7124 ST T Rg sl K2
MRS (B Sl S TR )RR
R P,

FHT Ik B e AR FR) MR B AR R A EG U, R T
WL R N TAES RS KR 22 C ol
W& 16 h JBES 8 hy HIXHERE 75%~80%,

DAL i HIAS 4 4 2 H R st Rl KA )
WAL 5P BRI E A S g E it
12 HE5F

fiit 11 i %% B X 48K pBINGFP4 pGBKT7,
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pGADT7 MK LA K Y2H AR RAE T A SR =
KIGFFR DHS o JB3Z S F Vazyme A F) . KAT
I# (Agrobacterium tumefaciens) E ik GV3101 Ji&3Z
BT R IR EYBH AR AR, BRIEER )
fif BamH 1 .Smal Ndel .EcoR1 Kpnl  Ncol

W4T NEB Zcw] o B [ & ok B U &
) A Axygene v F , One Step Cloning Kit H 2H
fif . Phanta Super-Fidelity DNA Polymerase = {# H.

=1

\HiScript Reverse Transcriptase [ %537 & 14
SLH Vazyme 237, YPDA SD/-Trp.SD/-Trp-Leu,
SD/-Trp-Leu-His 5 77 it b 15 7 5 | B RE XU
% (Cat. No0.630489) Iy T Takara 23 &) (Fh [, K
B ), X-Glu 1850 T s S A A, ST
A TR AW 510G BRI e e e 2R
WA R R SERL, RNA PR &0 T4h
SAEY R B ASBIESE TS P31 ULk 1

5145

Table 1 Primers used in this study

EIE7 RN

Primer name

ElkZ1 2]l

Primer sequence(5°-3")

GhMYBS52F TTACGAACGATAGGGTACCCCCGGGATGTGTAGCCGAGGTCATTG
GhMYBS52R TCCTCGCCCTTGCTCACCATGGATCCTAAGAAATTGAAGAAGGAAG
GhMYBS52-qF CAGCAGGGAAAAGCTGTAGG

GhMYBS52-gqR AAAGCCTAGCGATAACAGCC

GhMYBS52-YF TCAGAGGAGGACCTGCATATGATGTGTAGCCGAGGT

GhMYB52-YR TCGACGGATCCCCGGGAATTCCTATAAGAAATTGAA

GhFSNI1-YF GTACCAGATTACGCTCATATGATGCAAAGTTCATTT

GhFSNI1-YR ATGCCCACCCGGGTGGAATTCTTATACACTAGCATT

Gh_D03G0370-F CGGTGGTGTGAAGAAGCCTCAT

Gh_D03G0370-R AATTTCACGAACAAGCCTCTGGAA

T PRILFREIINLA,

Note: The underline represents the restriction site of restriction endonuclease.

1.3 RNA BJ#2EUK cDNA BI&E R

% 8 EASYspin Plus fH%) RNA R B £ Hi i
F A A5, $EE TM-1 FIIEE 7124 HIAEFE A6
MEES . MEES . #82Z —3 DPA,—1 DPA.1 DPA 3
DPA itk , L& 5 DPA 10 DPA 15 DPA 20
DPA .25 DPA .30 DPA 14l ££ I Bk Fll 41 4 41 241
RNA i FH B2 e st G0 45 2H 20 RNA et s
G R —4% cDNA,
14 GhMYB52 EE M =kE

MRYEAS IR X MYB 5 53t [H 1 F G A 4
F MEEHAR T™M-1 JER (VDR T 34 4
PET A12 S YA ) R2R3 25 MYB #4544 1
RN ZE A REHBAR T™M-1 1 35 N ARRIHL AT
BRI T 1 ANTEMAELT 4E R B Ik A RE
hnEIE IR A R Gh_ A12G2460, [HH 5

PIREIT o AIMYBS2 3K AR U fe e, K oA
#°8 GhMYBS2,, it — i —2P sk, il
A Xba 1 Fl Sma 1 fig Y) 47 55 19 5 4151 ¥ (Gh-
MYBS52F il GhMYB52R), L TM-1 20 DPA £ 4k
LU cDNA EARY 1 H R |, KA M
JZ Vi (Polymerase chain reaction, PCR) ;=¥ & i1
5% B FL U IR ) G ik ), 55 ol AR R] g 1)
A7 S AT U 1Y pBinGFP4 484K k47 5 20 3%
$ ALK AT I . R pBinGFP4 44 5 |
Y GFPAF fl GFPAR #ATFHIESEE , Ik b
ERVEYABR A RTINS
15 EYERESH

fifi FH DNAMAN # 4% GhMYB52 2 2 iR
JEANHEATIRSFE S0 B . R FH 4B 3 3% #27% (Neigh
bor-joining, NJ) 81 JT] MEGA #4 # 2 S5 kAL
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i# 17 ExPASy (https://www.expasy.org/ ) £ £ /] i
Tt GhMYBS2 25 [ 7 41 i) AR PR 5T AN AR 1 45
FARSERY
1.6 SKBIEE PCR

ST 96 % % Bt PCR (Real-time quantitative
PCR,RT-PCR) J W {4 2 Flfz W F2 P42 B AceQ®
qPCR SYBR® Green Master Mix i 5l & i3 FH 45 4
17, i PCR {54 Roche LightCycler 96 5K
2 8 PCR, BAEIESH T A5,
EW5 ¥ GhMYB52-qF #1 GhMYB52-qR, #
FE2H N 2638 1Y Histone 3 2K (Gh_D03G0370)
NS, S AR IR R 2749 ik
T RT3 IR E S, SO B
FIFH Excel 24, il i fre /)N i 2 228075 (Least sig-
nificant difference, LSD) #1722 5 . & 4047
17 EEEK

Bt A Nde l Fil EcoR 1 B A5 %) PCR
514 : GhMYB52-YF 1 GhMYB52-YR , GhFSN1-
YF il GhFSN1-YR, 535194 GhMYB52 F1 GhF-
SNI1 FEH 465551 ( Coding sequence, CDS) , #%
M — Pk, M # GhMYBS52-pGBKT7 #l
GhFSN1-pGADT7 #fk , ¥ Yeastmaker™ Yeast
Transformation System 2 {77 & 15 I B #RAE 72
¥ GhMYB52-pGBKT7 Jii ki ¥4 4k Y2H B Bk |, Ik
i T4 50 pg-L ' AbA (Aureobasidin A, 4 1
T-2) MY SD/-Trp 8 FRBREG RIS SR 3E || LU
PTG SSRGS R BAIE . 41, 4 Gh-

MYB52-pGBKT7 1 GhFSN1-pGADT7 Jii i k54
b Y2H Btk , FRE M (pGBKT7-53 +
pGADT7-T), M1 % % 8 (pGBK-Lamin ¢ +
pGADT7-T), &AL T &4 450 wg-L~" AbA il
FI Y =l SD/-Trp/-Leu /-His 5 37 e i 51 55 55 5t
b TR RE AR A RS E T 30 ClHIR RS
FoRE W3R 2 d ek VBRI BEAY A KA I
1.8 THREMEE

R AT B Ak P Ah A A ) Rk 2l A
35S::GhMYB52::GFP ¥4 {b 4 #T i B #& GV3101,
iz R R BRI L A, BRI 3R 25 d AR
HERS I (R AT R BRIV, T S 0 5 3 L TR ) AR e v
o, RS XR Y B R R R T R AR
48 h JG1E Zeiss PN AL B flUBE T WA T 4k
HYHEEL R 5 ) GEP A5 51,

2 HRGHT
2.1 GhMYB52 EERITERE R R S4SES i
DI AS TM-1 19 20 DPA 274k cDNA i
M, F—27iekifiis GhMYBS2 3/ CDS,
GhMYB52 JER 4Kl 672 bp, Zifth 223 A~ 5
FRFEIE . ExPASy TEZE M Tl GhMYBS2 FE[H
St 7= ) AR X 531 TR 24 26.06 kDa, 4EH
M4 9.83  R2R3 S5 T4 1 ~55 P LR
4 (K 1), i#3d BlastP X, 78 TAIR M
(https://www.arabidopsis.org/) Wik H 5 5
GhMYBS52 # [ )7 51 AHBLEE K T 50% 14 8L pg It

1
ruler: Lo bbb b
[Trr T ]

ﬁ_ (223 aa)

USERSEQ1

1-51: score = 16.869

—MCSRGHWRPAEDEKILRELVERHGPHN-WNAIAQKLQ—GRSaGKSCRLRWFN—QL

Predicted features:
DOMAIN 1 51 HTH myb-type

DNA_BIND 27 49 H-T-H motif

1 GhMYB52 ERZ M ST ~EE
Fig. 1 Structure analysis of GhMYB52 protein
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R2R3 2 MYB ¥ 5% A+, A5 T IJ/%)??‘
(K12) ] ,GhMYB52 MBI N 3w A 17
FEORSF Y R2R3 454438, M4l R2R3 25 MYB %
SR C iR sFEm 22 5%, dE—20 o ak
25 MR FRATTHRIL T SARE ST R2R3 AN
JRIY 58 ANt i[RI, RS AN ) 43 BT 25 2R (1]
3)%H], GhAMYB52 J& T R2R3 25 MYB #3531
FEE 21 WG,
2.2 GhMYB52 EEMFIEEX D7

i Ht 3 7 3% 2H 50088 7, GhMYBS2 &R 7E
1 2 U AR B R P e ik, JUHRTE 15

DPA .20 DPA 25 DPA H£F4erh &A1 E . il
JH qRT-PCR J5 6434 T TM-1 h GhMYB52 Ji&
Fig 7124 h A U D GbMYB52 ( GB_
A12G3024) 75 {6 e  ME S8  HESE AEFE  —3~3
DPA (JJIRER .5~30 DPA A4 IR LA K £F 4 55 AN [
HAP R FRIRE , 25 R R AE TR i 412
1, GhAMYB52 5 GbMYB52 (1) 3351 0 HE A —
., H7E 15 DPA [IREE [ 15~25 DPA [4F 4
Tetheik (B 4) , 5% S 50 1 ik i LS AR
— 30, HED GhMYBS2 R Al GETEMIAE LT 4 & &
U RE B A AT RE

GhMYB52 RGHWRPAED 15
AtMYB52 RGHWRPAED 16
AtMYB54 RGHWRPAED 17
AtMYB105 118
AtMYB117 109
AtMYB56 104
Consensus

GhMYB52 75
AtMYB52 N SGKSCRLRWENQLDPRIN 75
AtMYB54 N SGKSCRLRWENQLDPRIN 76
AtMYB105 B SGKSCRLRWENQLDPRINREAFTEEEEER 177
AtMYB117 N SGKSCRLRWENQLDPRINRAAFTEEEEER 168
AtMYB56 163
Consensus

€11V 4= 1SRN N1\ T ART.F PGRTDNAVKNHWHV IMARE G RO SIS I JNGRSIz - i = SEBLHHEOM 130
AtMYB52 [@NRWS VRS FIRENDNAV N WIABINR GNEREK . . IRBRG. . . . .. LGHDGTVAATG 127
AtMYB54 ST. SSLMASEQIMMESG 136
AtMYB105 IARLFPGRTDNEVKNHWHV IMARINGR 36 S EA2-IN:G Y)Y, - IR LIN... 229
AtMYB117 IARLFPGRTDNEVKNHWHVYMARER RKLMSNN. . . PLREHLTNNH 225
AtMYB56 i SISl YN EN AN SIS WERVIN B TINE SORORQOBPPELE . . . RDAEMTVSESC 220
Consensus gn w 1 r fpgrtdn vknhwhv mar r

GhMYB52 (72 < 1 HGELPLLHKYKQGFPHNTCEPLN. . . .lN-VTTTQD A 170
AtMYB52 MIGNY .o vveinnnnnnn KDCDKERRLATTTAIN.FPYQFBHIN . HEQVLK IG 171
AtMYB54 GYNHN.............. YSSDDRKKIFPADFIN.FPYKE'HIN HL.FLKEI A 180
AtMYB105 PNP. oo HIENDFDPTR .LALTHLASEDHKQLM FPGYDHE 272
AtMYB117  HBNPNPNYHSFISTNHYFAQPEPEFNLTHHLVNNAPITEDHNQLYV FQGYEN . 284
AtMYB56 RYNOG: « e e e veeeeenn. KFINEEDDDDDVSAVSTCTTELILTPPSSAYQPRIFNYDST 266
Consensus

GhMYB52 IEFYDF......... LQVNTDS KSENEE RRD .............. EVN. 204
AtMYB52 FRNSTTPIQEGAI TKR FL NTBSKI.....oonuuunnn. DNSRKDE 216
AtMYB54 LSHKAN....... SKK FLOUNTBDENK. « o« v oevveeennn S DS 214
AtMYB105  PLMVDM......... GDYIA QEATT ............... FDFLN 305
AtMYB117 PMVVSM. . ....... GDNVG ALCNIPHIDPSNQEKPEPNDAMH WIG 332
AtMYB56 LASGKD....... NGIYGKK HQN ............... HHT.S ...... 298
Consensus

GhMYB52 AMPLMEHHT .RAR. .Bojganigd. .. . ... ... 223
AtMYB52 EEDVDQNNRIPNENC 248
AtMYB54 GQSKRSDSDTRHESH 243
AtMYB105  KSEIFBERINEEKK. .BER@aMaIEIEeTV. . . .. 330
AtMYB117  MDAVDEEVE DEHIYINBICTETA . . . . . 359
AtMYB56 . . VSERKVEMEM ng..... 323
Consensus

TRIZLERIR R2R3 Gisl; I ER R E R A =

The underlined shows the R2R3 domain; the box represents the nuclear localization signal.

Fig. 2 The sequence alignment of MYB domain of GhMYB52 and related protein from A. thaliana
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£T(543 524 R2R3 2 MYB H45% HF500555 21 Wk
Red branch represents the 21st subfamily of the R2R3 MYB transcription factor.
3 1 GhMYB52 EHS#IE 3T & R2R3 2 MYB ZEAM RS H O
Fig. 3 Phylogenetic analysis of the GhMYB52 protein and R2R3 MYB protein in A. thaliana

23 GhMYB52 & A T4 = T 009
W FSIT R GhMYBS2 B i sy goos Tt

ERES, AT HAE GhMYBS2 B R mAAR £

SEGLAFYE, fEAR A AR Rk Ghe (0 il

MYBS2, 45 (1 5) iR RS S e te 500 [

AN, BT GRMYBS B2 1 iz £ [

&H- @Joioé

24 GhMYBS52 #REEF N E ot ‘
. st em o aamyss2 S 2ol b e Dl L
7 WU AE A 47 50 e L ! ADA HVLHIA SD/-Trp IE3EE0922080008000080
it BRSO L ARLERGHR SR (T 6) ), VAR 1E Somis U S ,
g‘? K, EWT GhMYBS2 ELA 5 5 M T | ﬁ@%gg JEER Ovule #4E Fiber
;(f- SV AHORB T D fRFEIFFEJGKEL, D represents DPA.
2 2.5 GhMYBS52 Bt5 NAC 2% 5 EF GhFSN1 4 GhMIYES? EEZER TR F 0 b ek ot

EHEEHIE Fig. 4 Expression profile of GhMYB52 gene in

Xk 23K GhFSNI FE R AF bk 19 5% 5 2 B s different tissues and different developmental stages
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35S::GFP [ (A~C) .35S::GhMYB52::GFP (D~F) 7E A [C 4 ( N. benthamiana) "4 il rR A 4 E 2, A, D5
Y N IR A2 Sz 4N B, E ;488 nm 3% 6 B A MR B 41 ; C, F . B REE 6 R & 3 MR TR A2 Bz 40, A Ry

20 pm,

Subcellular localization of 35S::GFP (A—C) and 35S::GhMYBS52::GFP (D—F) in the leaf cells of N. benthamiana. A, D:
Localization of GhMYBS52-GFP in the epidermal cell of tobacco leaves under the bright field; B, E: Localization of Gh-

MYB52-GFP in the epidermal cell of tobacco leaves under 488 nm excitation light; C, F: GFP in the tobacco cell of merged

field. The scale bars was 20 pm.

5 GhMYB52 7 7% ER 4 H 9 I 4 ff =€ i
Fig. 5 Localization of GhMYB52 in leaf cells of N. benthamiana

SD/=Trp+50 wg - L' AbA

GhMYB52-BD

pGBKT7

pGBKT7 . FHYET i ; GhMYB52-BD .« i 5 A
pGBKT7:negative control; GhMYBS52-BD: bait vector.
6 GhMYB52 % 3% [El F 1% T ifliE Wik
Fig. 6 Assay of GhMYBS52 transcriptional activation
activity
G307, R GhMYBS2 &R 1 3R 35 52 9L 1 AH DG 1)
LIRS, T 5 GhMYBS2 254
FELFHEU AL BE NN EE S AL RO AL, 188 3 18 R XS 58
G B9 5 5T GhMYBS2 # 145 GhFSN1
HZ BN EAE G R RS 4 R (18] 7) i
7~ ,GhMYBS52 5 GhFSN1 Z [a] B % & AE 55 11
HEAEH,

SD/=Trp/-Leu/~His + 450 p g+ L AbA
107 10~ 10°

FH A %+ 1 Positive control °

BH A% %] B8 Negative control

GhMYB52-BD+GhFSN1-AD

FH 4 %} B8 . pGBKT7-p53 +pGAD-T-antigen; BFPEX
A8 .pGBKT7 Lamin ¢+ pGAD-T-antigen,
pGBKT7-p53 and pGBKT7 Lamin ¢ were used as the

positive and negative controls, respectively.
7 EEWELZWIE GhMYB52 5 NAC KEREF
GhFSN1 BE{E
Fig. 7 Interactions of GhMYB52 with the NAC
transcription factor GhFSN by yeast-two
hybridization assay
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3 ittt

MYB 5 5t [ F 2 A e T 25 2 4L 2
B, HAT, & MYB K5 2 N THRFSE, £2
SEPER R IT AL DK RESEMEY i K
MYB 54 Py K & . skt
B REEENEE?, Hi MYB # K+
TEURE I B A S5 5B S 45 4 LA B A BT | 5 e 4
MR F A2 i % B L R P E I C & s 48 .
LA NAC 1 MYB 2% 5% [Fl A %0 B 1 — &
A1) 3 53 R F T8 LA SR P I 4%, RS R iR — &
HI MYB 8 A2 5 K2 5k A BErh 27 4
R PR TR R 15 Lt e
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