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Abstract: Natural rubber is an important industrial raw material and strategic resource. It has excellent properties such
as comparable elasticity, flexibility and resistance to high temperature, which cannot be replaced by synthetic rubber.
The rubber tree (Hevea brasiliensis) is still the only commercial source of natural rubber. Previous studies have reported
the key genes involved in rubber biosynthesis including HbSRPP, HbHRT and HbFDP play crucial roles in increasing
rubber yield, while MYB, as a transcription factor, may participate in the synthesis of natural rubber. In the study, a
MYB transcription factor HbIMYB16 gene was cloned from rubber tree, and bioinformatics and expression analysis
were carried out successfully. The results showed that the open reading frame (ORF) of HbIMYBI16 was 1116 bp, en-
coding 371 amino acids, and the total average hydrophilicity was —0.498, which was a hydrophilic protein containing the
R2R3-MYB domain and belonging to the MYB transcription factor family. HbIMYB16 was highest expressed in latex
and localized in the nucleus. It was found that jasmonic acid had a promoting effect on the expression of HbIMYBI6,
HbSRPP, HbHRT and HbFDP, while ethylene only had an impact on the expression of HbIMYB16 and HbFDP. At the
same time, the interactions between HbIMYBI16 and the rubber biosynthesis key genes HbSRPP, HbHRT and HbFDP
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were verified by yeast one hybrid. The studies would lay a foundation for further revealing the molecular mechanism of

HbIMYB16 participating in natural rubber biosynthesis.
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Poth M ic A Sy 3mSR U AR AR
FEMIE AR YA R AR B AL P — B
2 A ) 4 I A A B s TR A gl T g e PO,
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FISER 30, (] IDT WSk e 3k R4 S v g
1% ( MYBI6-F: 5'-ATGGAAATCGATTTGAA-
GGA-3', MYBI6-R:5-TTAAAGATGCCCCATT-
TGCG-3" ), G I FL cDNA AP 34 H 1
FF5l, PCR Y BEIKZR : Bid 1.5 uL. L TIE5 19
2 pL., 2xPrimeSTAR HS ( Premix ) 15 pL. JCH
7K 9.5 L. WE PCR #)¥: 95 CHIAS M 8 min;
95 CAEPE: 25s, 59 CiBk 45s, 72 CHEfH 60 s,
I 32 MER; 72 CHEMH 8 min, PCR =444l
k)5 ##:%) pMD19T #fk, pMDI19T-HbIMYB16
2 PCRGEHGIY M13 ¥ G 5E HME e b, R
ZINTE A B BH P 5 3 S 2 SR J e
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NOVA PRO 7 £& W sy il 3 i & 2L /R )7 51, A A TB
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Xt PR A Hx 45 SR Al Ak .
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THr (ET) &2 BWAR . W R . i e FfE a4
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J L VR R R S IR B B 0, R A TR
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®H &, 4] BIO-RADCFX96 Real-time PCR &
%t ( Bio-Rad, USA ), #17 qRT-PCR 43 #r.
HbBIMYBI6-F: 5-GCACCTCATGGATCTCAAGC-
3', HhIMYBIG6-R: 5-GGTTGCGACACCCATTAA-
CT-3'; HbSRPP-F: 5'-TTTGCCTTTGTTGCCCA-
CTGAG-3', HbSRPP-R: 5'-TGCACCAACAAT-

GGCAATTGGCC-3'; HbHRT-F : 5-TTGGTCTTC-
GACACGTGGTGTG-3', HbHRT-R: 5-CCGG-
CTTAATTAAGTGTCCGAG-3'; HbFDP-F: 5'-CC-
TCTATTGAAGCTCATCCTAGC-3', HbFDP-R:
5'- CTGCATTATTCAGCGTCATCCAG-3', *
Actin H W2 K, Actin-F: 5'-CAGTGGTC-
GTACAACTGGTAT-3', Actin-R: 5'-ATCCTCC-
AATCCAGACACTGT-3', qRT-PCR [ )5z i 1A %
20 uL: 1 pL BitR, ERETIH (10 pmol/L') %
1 uL, 10 pL 7ag SYBR® Green qPCR Premix, JG
7K 7 uLo 5 B REF SN : 95 “CHUEM: 30 5
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FAREZRE, SRR 27 ML K i A
XpFeikig, i SPSS FAFATAREA E] 2 5
E

12.6 EmppR B AaME A Neo 1 FlSpe 1
filg U107 5 A 51 B 9 85 HbIMYBIG , F 1 %)
PMDI9T ZhfAk I, 7 TG 15 J5 K ok dE 4 1 WL
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PHTHIRSZAS WA A 40 B A o7 28 AR 1) S R
pCAMBIA1302-HbIMYB16 Tt W4 AL I
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FEMBREEY KR FE S mL B0, 28 TR
G, 5 2 RIRIE 1 25 I LY R 2T Y LB
WAEEFEHE T, 2] ODgoo A 0.6~0.8, 6500 r/min
B0 8 min, AR A, UiEH 25 mL MES-MgCI,
ZE0 (pH 5.7, 10 mmol/L ) F&:, MAZBET &
fili] ( acetosyringone, AS ) FEZLHLE A 150 pmol/L,
FEE 2h, BUREMAEEZ, BOh IR
lemxlcem, RAZIFEB T, BT HES THEEN

(—0.08 kPa ) #l1y& 60 min, FHK ST 15
ERTRNRIE AL I, 28 CHYEEIE 3 d.

WU N R 8 T #3150 pL DAPI
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pGADT7 W4 & 51k, pGADT7-HbIMYB
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Fig. 1 PCR clone of HbIMYBI16
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1) R Z5 BN AETE 3 DRk A, X sk R
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Fig. 2 Hydrophilic/hydrophobic analysis of HbIMYB16




552 4

IR . BB HPIMYBI6 FEN B STl . Feak it K SRR 4G IE 285

HbIMYB16
HbGH714_009050 « -«
HbMYB1 cee
JEMYB1  eeeeeeens
MeMYB1I  cevennnnn
RcMYBI x2
ReMYBI x1 . El E .
EIMYBl  ceecevccnnen G D DIGEANSGE. . ..
HbGH714_008949 « .. .cvv.. oo > E .e
MiMYB1 SEV.

HbIMYB16
HbGH714_009050
HbMYB1

JeMYB1
MeMYBI
RcMYBI x2
ReMYBI xI
EIMYBI1
HbGH714_008949
MiMYB1 N
MaMYB
Consensus

HbIMYB16
HbGH714_009050
HbMYBI1

JeMYB1

MeMYBI1

RcMYBI1 x2
ReMYBI x1
EIMYB1
HbGH714_008949
MiMYB1
MaMYB
Consensus

HbIMYB16
HbGH714_009050 &&
HbMYBI1

JeMYB1
MeMYBI1
RecMYBI x2
ReMYB1xl
EIMYB1
HbGH714_008949
MiMYB1

- T . A 0 S e 2

Hugs 1lzx

G¢
L

-
PRHAGF L MP
rp

B 3 HbIMYBl6 S EBF IS5 EWHMA LT

Fig. 3 Homologous alignment of HbIMYB16 amino acid sequences with other species
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B RNA 3555 57 i cDNA 1 9862 i PCR ik
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Fig. 4 Expression of HbIMYB16 in different tissues of
rubber tree
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9% T HbSRPP. HbHRT Fl HbFDP 1F MeJA #il
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Fig. 5 Expression of HbIMYB16, HbSRPP, HhHRT and HbFDP under JA and ET treatments
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Fig. 6 Subcellular localization of HbIMYB16
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Fig. 7 Interaction between HbIMYB16 and the promoters
of rubber synthesis genes
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