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Abstract: Transcriptional regulation is one of the pivotal mechanisms governing biological activities. Natural rubber
(NR), a crucial industrial raw material, is predominantly derived from rubber trees. The transcriptional regulation of NR
biosynthesis has emerged as a focal point in the fundamental research of rubber tree in recent years. Mevalonate di-
phosphate decarboxylase (MVD) is a key enzyme in the biosynthetic pathway of NR, yet its transcriptional regulation
remains poorly understood. In this study, a 1500 bp promoter region of the HOMVD1 gene from rubber tree was cloned.
Sequence analysis revealed the presence of various Cis-acting elements, including the responsive to jasmonic acid, eth-
ylene, mechanical wounding, light, and MYC binding. A gradient assay for autoactivation suppression demonstrated that
the transcriptional autoactivation of the pAbAi-pHbMVDI1 bait vector was effectively inhibited at an AbA concentration
of 100 ng/mL. 13 non-redundant proteins from a rubber tree latex yeast cDNA library that interact with the HoMVD1
promoter, including one WRKY transcription factor (HbWRKY 1), one heat shock transcription factor, and one G-box
binding factor were identified utilizing yeast one-hybrid screening. Tissue-specific expression analysis indicated that the
genes encoding the proteins exhibited distinct expression patterns across different tissues. Transcriptional regulation
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analysis showed that HbWRKY1 activated the expression of HOMVDL1 in vivo. Molecular docking revealed that
HbWRKY1 bound to the mechanical wounding element of the HOMVD1 promoter, and 11 potential amino acid binding
sites were identified. This study would lay the groundwork for further elucidating the transcriptional regulatory network

of HbMVD1 in rubber tree.
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SRR R A A iE S  E R T A —,
S TG TR S i B v ok — R A AR B G A
TR VAR AR Tt e SR I AT e R
TR o sk -l U IF 455 8] DNA
AR T T SO S A DGR R 1
P AR AR KT . A Fh A A
DA B BRI S A o AR B RE AR AR
iR (yeast one-hybrid method, Y1H ) JE¥f izl
YR RITTE I 5 Fi G i 7 55 DXL 19 0 910 4 S v i )
eI SR NS S R G E ST A N 3
FEWLZ IR 15 i 3l T Uit a2 R A0 28 18 R i e e %
R A RO AR eSS AP BET Y1H 22
i 16 45 2 55 A FH TR 45 5 3 sk D - i i FH A
AR, BT Z N T BEZAEY R s .
A EUVRI Y TH MK R B: cDNA S rh i
F5 NtCBT P JH 3 745 5 1Y% 5t T ANL2
ML1 J& NF-YA3; CAO Z5PIfI F Y1IH M B A ieh
cDNA SCJEH i 3] 5 LhMYBSPATTER 4 K 5 3
TEEA IS T ERF4A A1 MYB4, FHAIHZOE
FEEESR R GIE MYB4 X4 LhAMYBSPATTER 2[4
(14 2 TR BTG VE AT ERF4 X LhMYBSPATTER 3%
PR TR e P il 4 FH o

RIRG IS —FP 22 () Tolk AR, F20k
TR . 5N THE BB, RABEER
A REFBZNE . TEERSTRE, 7 ZisH
TAgM A EB R, SClish . B PA%
A, 7E FE R T R A AT R AR AT
RIRBIEA T R TR ImeE, &
INBCA TR, HAR S A AE 2 Fh B2 7
I fEWERR (isoprene pyrophosphate, IPP ) & %
12 . B HR ( mevalonic acid, MVA ) iZ#& 1 2-C-
H 3L -D- o5 3% B B2 -4- W5 2 ( 2-methyl-D-erythr-
itol-4-phosphate, MEP ) 145, Hrft MVA 125
PRI i RIRAG IS A= ) 6 BB DIAH G o MVA 38
RV A HEY), 20t 6 LH{E 5 W e
JE 1 IPP, FE MR H1 2 W2 I ¥2 1 ( meva-lonate-5-
pyrophosphate decarboxylase, MVD ) 4t MVAPP

25 1 43T CO, #1 H,0 JEJK IPP, & MVA %42
Kz —B1 1971 4F SKILLETER 26U A e
P L D 2life MVD 8 1, % HL 2 16 v ik
10707, RIS LA A AE 35 IEAH G
{84 5 MVD (56 LRI RIFSE M JCHlGE . A0F5E 50
BT I EH HOMVDL [958 8l 7, 3 o i 6 i L
cDNA 3, 155] 13 1~ 5 HbMVD1 J3 8 7454
EE, HG 3 AN T AR itk — 28R
RIRAGIGE W) 1) Bt SR WL B A

1 MR5FZE
1.1 ##

R T 22 AT 8-79 5 HE T b = Bl Al
PRz Befs M Bt . BRI AAE 8-79 JiE FL B
cDNA CFERAREAGRAT . 22 By 5N
44 DNA $2BUH & B R AE R (dEa)
HIRAF; PR iR & ( pEASY®-Blunt
Cloning Kit) W [ b nt &N 4E B AR B A TR
a8 ESGR ) £ ( FastPureGel DNA Extraction
Mini Kit ) W 5 5§ 50 i ERE R YR R A PR
A5 [A) YR B 4H 57 & ( ClonExpress Ultra One Step
Cloning Kit) W4 [ Fg 5t i MERE AL YR R A PR
Ny BEREEERR YIH Gold, f&HFHE GV3101, K
AT DH10B 85z 24 ia g [ 1 it ol b 2E 9 47
ARA PR F] 5 HoAth B0 S A= Ak U503 o
LEa 1B T
12 FHi&

1.2.1 #IA A B DNA I BURIR AT
8-79 4Nt R, R AN 5 AR 5 2 0 2 1y A 4 S
21 DNA $2BUA50 & 56 45 2E 17 36 R 4 DNA
B, IR 1 %35 BEWHEE A L VK R AT o0 B B A
1.2.2  HbMVD1 & 3 F 5t & B X AF A T4 FRml
MAZ IS 8-79 Fe PR 2 #dis 3k L HOMVD1
LR 3T 751, FJF Primer Premier 5.0 X {4
Wit rEkE HoMVDL Jia 8+ _LiE5 14 ( proHbM-
VD1-F: TGTAGCATTGATGCAGCTT ) Fl F¥i#5|
¥ ( proHbMVD1-R: TACAGCAAGCAACACAC
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CA ). VI 8-79 JLK 4 DNA Jyp ik
7 PCR ¥4, RWAKZR N : DNA #ifl 1uL,
2xPrimeSTAR mix 25 uL, 10 pmol/L |, TFii#5]
Y4 1ul, #aik 22ul, REFFEH: 95 C
3min; 95 °C 30s, 56 C 30s, 72 C 30s, 35
MEFR; 72 °C 10 min, PCR F=¥)4: 1%35 i bt
IR A B ), VI IRSGE#Z % pEASY-Blunt 5
B2 AR I AL KT I DHI0B, 537 15 % I Bk
PHME et EAE TAY TR (Ll B R
AL S0 E o CRE I IE A9 HbMVDL g h
( proHbMVD1 ) J#51#£58 % PlantCARE ( http://
bioinformatics.psb.ugent.be/webtools/plantcare/html/ )
T2 Wi A7 A E ST 3 A o
1.2.3 pAbAi-pHbMVDI #4E &AM LI
E#i Y pEASY-proHbMVD1 JFiki iR d , FH#EHY
pAbAi FAK[EEE 54 pHbMVD1-F ( AAGC
TTGAATTCGAGCTGTAGCATTGATGCAGCTT )
il pHOMVD1-R ( ACAGATCCCCGGGTACCGAT
ACAGCAAGCAACACAC )47 PCR ¥4 Jf [mlig
H% R B, il ClonExpress Ultra One Step Cloning
Kit [AJRE L 78 i B 2 pAbAL #ik 1S
pAbAi-pHbMVD1 i 1H A, 3L pHbMVD1-F i
51 F pAbAi A ] R 3519 CCATCTCGAA
AAAGGGTTTGCC ) X A4 #F AR 4T PCR Bk .
1.2.4 A& AbA & EM Z  F pAbAi-pHoMVD1
EIHZR AR pAbAi-pS3 PHPEXT IRERIAZEELL, 2
WEEAL R YIH Gold 8% =2 25 40 i 3 % A T
SD/-Ura &S 73, 30 ClHHEEME SR FE 3d. 4>
SIPRE HPE R V%, LI WKFG RS IR i 8] SD/-
Ura, SD/-Ura/AbAi (100 ng/mL ), SD/-Ura/AbAi
(150 ng/mL ), SD/-Ura/AbAi (200 ng/mL ) HY[#
TRREFRIE b, 30 CHIE RS 3 d, WZTH FH
WA RAE O o
125 BHE R cDNA L&t M SD/-Ura
A b BEECE pAbAi-pHDMVDI i H A Y1H
Gold PR 7% , 70T 5 mL SD/-Ura WA B; 37 5L
30 'C 250 r/min #R % K5 9% 16~18 h B FIHL 1 mL
R TR R 50 mL YPDA WAR; 3R 3,
30 CHr¥A R 2 ODgoo M 0.5, Fild T 1000xg &5
L5 min BRI, H 25 mL LEKEGRIFER
F ImL 1.IxTE/LiAc %% # % ( 10 mmol/L
Tris-HC1, 1 mmol/L EDTA. 100 mmol/L LiAc, pH
7.5). B 50 pL 7% pAbAi-pHbMVD1 75 1H 14 1
Y1H Gold BSz540M0, HRKINA: 2 ng BEFLEERE

cDNA Sk DNA 10 pL f£K5 DNA( 10 mg/mL,
e 5 min JFVKIE ). 500 uL PEG/LiAc %
(40% PEG4000. 100 mmol/L LiAc. 10 mmol/L
Tris-HC1. 1 mmol/L EDTA, pH 7.5 ) BZIRA G T
30 ‘C/KAMEE 30 min, JIA 20 uL DMSO ( £k
FER 7% ), 42 CHIEL 15 min, T 1000 x g &
L 5 min, FF_FE, H A 1 mL YPDA #£ .30 C,
250 r/min & AR FF 1 he HEIEFRY) 1000xg &
L>5 min, FEAM 100 pL ICHKEE, B 10 puL
%4 T SD/-Ura-Leu/AbA ( 100 ng/mL ) §ifi i5-F 4,
30 CHIERESRE 3~5 do FFFHEFCRERBE AR TN 1~
2 mm B, PRECHTR 7% 281 SD/-Ura-Leu/AbA -
Wit AT Wik . DL pAbAi-p53 5 pGADT53m
(A TR B AR A BHAE XS BR & pAbAiI-pHbMVDI1 5
pGADTS53m MY RERE AN BT XT . pGADTS3m
BN IFRLHRAT
1.2.6 fawgEal g HHMREEZM T SD/-
Ura-Leu/AbAi MIMIAIEFREE, 30 CHEIKE G
F%o VL pGADT7 #/&M T34 (F: TAATACGAC
TCACTATAGGGC; R: TAAGAGTCACTTTAAAA

S e e

TTTGTAT ) #E4TE W PCR, HL 5 pL #J PCR =4
HEATHLUK AT, BRIk S5 T MY PCR =ik 2 4E
TAEW TR (Lifg) Bl A RRA "T .

1.2.7  Fk#EHIERIC DEZ I A EdE o0
TEBAIEZE . WENE . WAL A
JeFL . MEAE . HEAE . M RAE T ADEHIR SR AL
W, BEESS N PRICA004986., FJH] Tophat
T, B T 8 SR B 8-79 KL A7
AT R, 4R Cufflink 725 58 3L PR 1 AR 6T
F23A( FPKM YA THA R HUH B 5L 6 ) FPKM
fl, 2 log, )58 i Genesis FRIFIEFT R IEM
ST

1.2.8 #FiAEH5H  LREF51% 0800-F (GG
GCGAATTGGGTACCTGTAGCATTGATGCAGCT
T ) F11 0800-R( AGGAATTCGATATCAAGCTTTAC

AGCAAGCAACACACCA ) §"1# pEASY-proHbM
VD1 ki, DIRG9 2300-F ( GACAGGGTA
CCCGGGGATCCATGACTTCCAAAGTTCTC ) #il
2300-R ( ACCATGGTACTAGTGTCGACTTAGCT
TTGGACAGGCTCTGC ) ¥ #47% HbWRKY1 A
HFHPERERE B . 2] ClonExpress Ultra One Step
Cloning Kit [F] V5 8 41 S vt Bl 45, Fd 1
F By iiZE A pGreen 11 0800-LUC #i A&l pCAM-
BIA2300 #1&, #£75 pGreen I 0800-proHbMVD1:
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LUC F1 pCAMBIA2300-HbWRKY | 4 & 44k ., #
M IE# Y pGreen 11 0800-proHbMVD1-LUC #il
pCAMBIA2300-HbWRKY1 & 4 #% 1k, LI K&
pCAMBIA2300 =5 #4650 5 AL RAT T GV3101
TS, PRI FATEYE T YEP WA 3R 3L P ad e B
% (30 °C, 220 r/min)., =.OWEREMARIH YEP
Wk R EH A, il 4dl ( pGreen I 0800-
proHbMVD1-LUC : pCAMBIA2300-HbWRKY 1=
1:1) A4 ( pGreen I 0800-proHbMVD1-
LUC : pCAMBIA2300=1 : 1) #47TE#IR S I
#% % ODgo=0.6, i 1 I FHE SR | o TG
Je PR AR B I B % 48 h JE Wi D-2E R SR IA
‘BT Princeton 2 & BTG RAE Y K OE R R 5t (Y
5. LumaZonepylon 2048B ) Hil%%,

129 ZA{z b 454 it HelixFold3 (https:/
paddlehelix.baidu.com/?redirect=console )7 £ #X {4

43 HBWRKY 1 55 A [ i 204 A o4 22 18] (194
YER, Ff#E—FH PyMOL3.1 %4 ( Schrédinger,
FH ) R BARE M S IR A .

2 HER5HH
21 HbMVD1 EzhFERIRAIERTHS
PR IR b BATF 8-79 FE K 2H DNA A/ WA,
LA HOMVDL & 8l 75 [ A T4 34 60 5 0 B, %
DA% K 1500 bp 1 HOMVDL 5 87 /37 511 ]
1A), #5543 % PlantCARE 7EZR M il 747 I
KAER e, 458 88, HbMVDL J5 3 FBR
T % UL TATA-box Fll CAAT-box Z54% .0 Je4h,
W E A AR N G ( CGTCA-motif), 2
N e ERE ). #4845 5 i 1 7% A4 ( WUN-motif ).
MYC 4545t (MYC). Semai o (Box 4)
% (K 1B ),

1500 TGTAGCATTGATGCAGCTTTGATTGTGCGGGATAATTGTTTAGGCTTGGGTTGGGTGCTTCGAGATAAGGCAAGTTGCATGAGGGCAGCG
CGTCA-motif TCAFR F¥31 ek
1410 TCAAGTTGTGATACATGGTCTAATAACTTAAGATTATGAAAGCTCTTAGTTTTTGGAAGGCCTTTAGCTAGGATTTTTCTAATGTGGCAC  Acting element Sequence Function
~1320 TTGAGATGGATTCACTAATTACAATTCAAGCTTCAAGGAGTTGTCATGTGGATGATTCTTATTTTGGATTGATTGTGCTTAATTGTAGGA 5 5MeJ AW R IR ERAE V8 o4
CGTCA-motif CGTCA

Cis-acting regulatory element involved

~1230 ATTTAC TGTAAGGAAAAACTTACTTAAATATAGTCCATCATAAATTTAAGACGCAAAATATGTAGATTTCATATATTTTACATATGG in the MeJA—responsiveness

1140 ATGCCATTATACATATTGTGTCTTAATTTAGTAATGGATCGAATTTAAAC AAGAATATCACTTATTACATAATATAGATTGAAGTTATGA

02-site Box4 MYyc CATGTG MYC R L& e

- ox bt d

~1050/GATGAGGTGAATTTAATCTART TTATTTAAGAAAAAATTACTATTTAATAATCTATTTTAATAAAATTAATTATTTAATTATTCTATTTT MYC identifies and binds components
STRE AGGG -

-960 AAAAAATATATTAATTCATATCTATATTTTTATTTTATCTATTTTTTACTCATTTCGTCTAGTTTAAATCAAATTTTATATTAATCAATA

-870 S5 RLIIRSF DNA BURAG—H5>

TATTTAAAATTAAAAAAATTACTGATACATGGCTAAATAATTTAAAGATTATTTAAGAAAAAATTACTATATAATAATCTATTTTAATAA B 4 ATTAAT Part of a conserved DNA module involved
ERE in light responsiveness
780 AATTAATTATTTAATTATTCTATTTTAAAAAATATATTAATTCATATCTATATTTTTATTTTATCTATTTTTTACTCATTTCGTCTAGTT
WUN-motif AA =
690 TAAATCAAATTTTATATTAATCAATATATTTAAAATTAAAA RAATTAGT GATACATGGCTAAATAATTTAAAGATTAGAAAATAAATAAA  LRC ATTTT LHMRLTEAE:
Ethylene responsive elements
~600 CTATATAATTATATTTTTTTAATTATATGAACAAAATAAAATGGATTAAAGAGTAAAGTAAATAAAAGTTAGATAAATTAATATATTTTT _
ARE WUN-motif [l AAATTACT AR BT

-510 TAAAATAAATAAACTAAATAATTAGTTTTGTTAAATTAGATGTTTATTTAGACCAGATTCGTGTGAGGCGAAAAAGGAAACCTCGTGACC ‘Wound response elements

420 GAAGTAGATGCTAAAATGCTAAATTACCATTTTGCCCTCGATAGCTAGGAAAATACCAAAACTCAACCGGGTCAGGTACCACTCTACCAG . GATGA(C/T) P AR AU AR S O AR PR o
02-site (A/G)TG(A/G) Cis-acting elements related to gliadin

-330 TTCAACGTCCGAAAAGATTTTGGAGTTTCAACTTCCATAAACAAAACAAGATTCAGAATGAGAGCCATTTCAATTGGTTCTTCTAAATCC metabolic regulation

240 CGAAAAACGAATTAAATGGGGACTGGACCCACAAGCCCTCAAATCTTCAACCCCGTGAACTAGTCACCATTGTTGTTTTCAACTAGTTCC S 5RAA I IAAE T
ARE AAACC Cis-acting regulatory element essential

for the anaerobic induction

-150 AGTCCTTCCCGTTCTCTCTTCTATTTATAGCTTCAACCGCATCATCACCCCCCTTCAATTTCAGATTCCTTGTTGAGATTTCCTCTTTGG

=60 TTGTTTG GG 'AGGTGGGATAAGTTGTTTGTGGTTGGTGTGTTGCTTGCTGTA

B 1 HoMVDIEEEZTFFES (A) RIRNIERTERM (B)

Fig. 1 Promoter sequence of HOMVD1 gene (A) and cis-acting element prediction (B)
2.2 pAbAI-pHbMVD1 B itz L .

ML A AL 504 HDMVDL 2 pAbA a0
53] pAbAi-pHbMVD1 ¥EH# 14, | HbMVD1 3
JE BT F S5 pAbAT £ RE F R S5 A o
PCR ¥ 500F, 25K W] LIP3 1685 bp H — 750
¥ Bt (1500 bp+185 bp ), ifii LA %5 oAk Ry BiAR o 0
P 0 (1 2), o

2.3 AbA R/MNHEIIKRERE

B4 pAbAi-pHbMVD1 i H AR YIH
Gold FEREERIR AT TASFIMEE AbA Y SD/-Ura
AR IR |, DA p53-AbAi # 4K YIH Gold

M: DL5000 DNA marker; 1: #5#{k; 2~5: FHE#RIA,
M: DL5000 DNA marker; 1: Empty vector; 2-5: Positive vector.
B2 PAMEEHABRSEKRET

Fig. 2 Identification of positive recombinant yeast strains



5 8 1]

SCHEEESE AR HOMVDL JE PR )1 v b K B s 1 42 [H - i 12k 1789

T BF B R M BHE X BB . 255 R, p53-AbAi FHPE
X R RRTE AbA ¥RJE N 200 ng/mL B A= K40
i, T pAbAi-pHbMVD1 M # FR7E AbA HRJE N
100 ng/mL Bf £ K gl (& 3), Bt AbA fix
JINHEPE SN 100 ng/mL
24 BEBRETIEMI

¥ FL cDNA X E L 2 % f pAbAi-
pHOMVD1 ()RR SZ 2418, ¥4 T2 SD/-
Ura-Leu i 6 ARSI T SCETE (1] 4A ), FFRH
BEFAPE S — 2 2B SD/-Ura-Leu fifiik
FARKE SR, AR E 34 ASPHMERE , RS P1~P34
(K 4B ),
25 RENFERSH

AR 34 A PHPE S RE LR P PCR 334 U
J¥, 5 NCBI %t#i 2 BLAST et s 3455 13 4
Al fES HOMVDL B 8h T45 A EH , S RN
Wil (Hb15g055630 ). 404324 & W 4 7

+0 ng/mL AbA

p53-AbAi

PAbAi-pHbMVD1

+100 ng/mL AbA

( Hb07g037490 ). A=K Z M il £ 1 ( Hbo4g-
047470 ). /NorFHURFEE 1 ( Hb04g052040 ).
AR 1 (Hb06g002380 ), 45 K454
1 ( Hb07g028960 ). i B W2 5 B2 W% ( HbO7
£032180 ), iA%< ( Hb07g037260 ). F-box
F 1 ( Hb12g001190 ). & i 4E fff [ + ( Hb12
g002580 ) % 10 M. AN, WFHES] 3 N
TERESEIN T, 4352 Hb18g010770 ( WRKY %% 5%
[AF ). Hb13g050000 ( G-box Z5& KT ). Hbl6
2003060 ( FAN I SRIFF) (£ 1),

26 HAFRMERESW

FIH ARG 7 DG L 25 A8
P, A3AT 13 A A gt 3k R 2R S PEC I S ),
gE L g 78, Hb159055630 11 Hb07g037260 7+ 7 4~
AR E R L, Hb06g002380 7E 7 ~414L

TR F R E AR = A1k, Hb07g037490 Al
Hb129g001190 7F i 3L H % 3% ik it i T HA 28

+150 ng/mL AbA +200 ng/mL AbA

B 3 AbA #IHIR ElE

Fig. 3 Screening of AbA inhibitory concentration

B4 HbMVDLEEFHEAEAMMG (A) REIE (B)
Fig. 4 Candidate interactive protein screening (A) and verification (B) for HOMVD1 promoter
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Tab. 1 Genes encoding different proteins
LGS HHAK AR NCBI %55
Clone No. Protein name Protein annotation NCBI accession number

P1, P16, P33, P34 Hb18g010770 WRKY #435%HF WRKY transcription factor AEE81757.1

P2, P3, P30 Hb15g055630 Wi G Phospholipase XM_021826119.2

P4, P14, P20, P21 Hb13g050000 G-box #5 & HF G-box binding factor XM _021805425.2

P5 Hb07g037490 Y4y 2RI T Cell division cyclin XM_021824597.2

P6, P25 Hb04g047470 A K FE M E A Auxin inhibitory protein XM_021781239.2

P7, P22, P31 Hb04g052040 INFTFHARTEE I Small molecule heat shock proteins XM _058139817.1

P8 Hb06g002380 HEHFEHFIZEH Protease inhibitor proteins EU295479.1

P9 Hb07g028960 N FE 245G M Protease inhibitor proteins XM _058133125.1

P10, P19, P28 Hb07g032180 W IGAR B R & Phosphatidate phosphatase XM_021833350.2

P11 Hb07g037260 BRI R L 25 Tron-sulfur cluster assembly enzymes XM _021814182.2

P12, P29 Hb12g001190 F-box &[4 F-box protein XM _058144621.1

P13, P17, P27, P32 Hb12g002580 L HEM T Rubber elongation factor NM_001405322.1

P15, P18, P23, P24, P26 Hb16g003060 I SRR 7 Heat stress transcription factor XM _021789152.2

w = BB 6A ), FWI HBWRKY 1 1] LLfE (AP HDMVDL
SR EEEE E BT RIS .

Hb18g010770 Ryt — AT HBWRKY 1 5 HbMVD1 )5 3+
om0 (945 A5, ABFFERI AT HelixFold3 43T HOMVD1
Hb07g037490 Ja 8 EAREIRAAE G S HbWRKY 1 (8] 9 5.
om0 fEXF , KR IUL WUN-motif 5 HBWRKY 1 17-7E H]
Hb06g002380 AN, HAE 2 REEEEEANEESR 11 5
Zﬁg;ﬁgﬁﬁ?gﬁ WUN-motif HAEMZIERR: Gln-101, Asn-224,
Hb07g037260 Gly-292. Gly-396. Trp-405. Asn-406. Ser-409 .
Hb12g001190
Hb12g002580 Arg-433 . Ser-434 . Val-448 1 Ile-449 ( &l 6B ),
Hb16g003060

- S
Log, (FPKM) {&
B5 1B3MEASBERNARSRERESH

Fig. 5 Tissue-specific expression analysis of 13
protein-coding genes

41, 4, Hb1l3g050000, Hb07g028960. Hbl2g
002580, Hb16g003060 7 & i 3 H i) 2 ik B 1
FRIARRL
2.7 HbWRKY1 X} HbMVD1 B& FiE FRiFiz
MR BEEMNREE

Blast He X 40 #r B 7x, Hb18g010770 /331 5 Hif
AR E IR HOWRKY1 584 —3, W&
HbWRKY 1 X HOMVD1 Ji5 sh 1 154 s ¥, K4
1 proHbMVD1-0800 2 24K (&5 R EHR
L ) #1 pCAMBIA2300-HbWRKY 1 2H 2044 iy
BT R SR Fr o TR SAR T BR, 52
#HAME, HOWRKY1 750E S BEHH (K

3 itig

KIRGRL A& KRBT 43 MVA i1%
) PP & B ( pre-IPP ) FlA% i 4% i 3 A 4iE fif
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proHbMVD1-0800+
pCAMBIA2300-HbWRKY 1 :

proHbMVDI1-0800+
pCAMBIA2300-empty

Val-448
Tle- 44

Sef 434

A: HbWRKY1 J¥#% HOMVD1 f3 31 TR FOC K B F A% ; B: HbWRKY1 5 WUN-motif BT AE/MHr, B K 638 HOWRKY 1 #Y

=HEgEH, #EAER AAATTACT B0 351,

A RR 50T HAER HbOWRKY 1 22 o

A: Invivo luciferase imaging of the regulation of the HbMVD1 promoter by HbWRKY 1; B: Interaction analysis between HbWRKY1 and the
WUN-motif. Gray represents the three-dimensional structure of HbWRKY 1, yellow represents the core sequence of AAATTACT, and red
represents the amino acids of HbWRKY'1 that interact with the core sequence.

B 6 HbWRKY13Xf HbMVD1 j& 3 F K% RiE M5 4
Fig. 6 Analysis of transcriptional activity of HOMVD1 promoter by HOWRKY 1
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