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Tab.1 Primers used for HbMVKpro: :GUS vector construction of HbMVK promoter and its various deletion fragments

/C
Deletion Annealing
fragment Primer Primer sequence temperature
M1 HbMVKpro-S1 5-CCTACCGCAAGAAAGTGTACCC3~ 59
HbMVKpro-A 5-CATGCCATGGTAACTTCCATTGTTTTCAGCAGC3~
M2 HbMVKpro-S2 5’-TATCGCCTACCATTTAACGCAC3” 56
HbMVKpro-A 5’-CATGCCATGGTAACTTCCATTGTTTTCAGCAGC3~
M3 HbMVKpro-53 5-GGATTAGATTAGACCCAC-3~ 56
HbMVKpro-A 5’-CATGCCATGGTAACTTCCATTGTTTTCAGCAGC3~
M4 HbMVKpro-54 5’-GGCAATGAGGGCTACACTGG3~ 57
HbMVKpro-A 5’-CATGCCATGGTAACTTCCATTGTTTTCAGCAGC3~
M5 HbMVKpro-S5 5’ ITCAGACGGTTTCCTGCTCC3” 57
HbMVKpro-A 5-CATGCCATGGTAACTTCCATTGTTTTCAGCAGC3~
GUS GUS-S 5’-CTCATTACCGCAAAGTGTGGG3- 60
GUSA 5’-AGTTCTTTCCGCTTGTTGCC3”
Neol

Note: The primer sequences containing Ncol restriction sites as underlined
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Fig.1 HbMVK promoter sequence and its regulatory elements
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Fig. 2 Schematic representation of construction of plant expression vectors containing HbMVK promoter 5°deletion fragment

a: Schematic diagram of plant expression vector; b2 HbMVK promoter and its deletion fragments used for plasmid construction and

their elements or motifs identified
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Fig. 3 Histochemical GUS assay of 5-day old transgenic Arabidopsis seedlings
al —a4: Non-ransgenic wild type Arabidopsis (negative control) ; bl — b4 : Arabidopsis transformed with GUS fused to M1 deletion
fragment of HOMVK promoter; cl — c4:Arabidopsis transformed with GUS fused to M2 deletion fragment of HbMVK promoter; d1 —
d4 - Arabidopsis transformed with GUS fused to M3 deletion fragment of HbMVK promoter; el — e4: Arabidopsis transformed with
GUS fused to M4 deletion fragment of HbMVK promoter; {1 —{4: Arabidopsis transformed with GUS fused to M2 deletion fragment of
HbMVK promoter; gl — g4: Arabidopsis transformed with GUS fused to CaMV 35S promoter (positive control)
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Fig.4 Histochemical GUS assay of 10-day old transgenic Arabidopsis seedlings
al — a4: Non-transgenic wild type Arabidopsis (negative control) ; bl — b4 : Arabidopsis transformed with GUS fused to M1 deletion
fragment of HOMVK promoter; cl —c4: Arabidopsis transformed with GUS fused to M2 deletion fragment of HbMVK promoter; dl —
d4 2 Arabidopsts transformed with GUS fused to M3 deletion fragment of HbMVK promoter; el — e4: Arabidopsis transformed with
GUS fused to M4 deletion fragment of HbMVK promoter; f1 — f4: Arabidopsis transformed with GUS fused to M2 deletion fragment of
HbMVK promoter; gl — g4 Arabidopsis transformed with GUS fused to CaMV 358 promoter (positive control) .
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Fig.5 Histochemical GUS assay of 15-day old transgenic Arabidopsis seedlings
al —a4: Non-transgenic wild type Arabidopsis (negative control) ; bl — b4 : Arabidopsis transformed with GUS fused to M1 de—
letion fragment of HbMVK promoter; cl — c4: Arabidopsis transformed with GUS fused to M2 deletion fragment of HOMVK promoter;
dl — d4: Arabidopsis transformed with GUS fused to M3 deletion fragment of HbMVK promoter; el — e4: Arabidopsis transformed
with GUS fused to M4 deletion fragment of HbMVK promoter; {1 —f4: Arabidopsis transformed with GUS fused to M2 deletion frag—
ment of HOMVK promoter; gl — g4 : Arabidopsis transformed with GUS fused to CaMV 35S promoter (positive control)
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Cloning and Deletion Analysis of HbMVK Promoter from
Rubber Tree (Hevea brasiliensis)

HU Jin YANG Cuiping GONG Xiaoxiao YAN Bingyu TAN Yurong
WANG Dan GAO Xuan ZHANG Heng LIU Jinping

(Hainan Key Laboratory for Sustainable Utilization of Tropical Bioresources/Tropical Agriculture

and Forestry Institute Hainan University Haikou 570228 China)

Abstract: Mevalonate kinase (MVK) is an important enzyme in natural rubber biosynthesis pathway of rubber
tree (Hevea brasiliensis). The promoter of HbMVK gene from rubber tree was cloned by using PCR and analyzed
with bioinformatics tools to observe the fine structure and function of rubber tree MVK promoter. The HOMVK
promoter sequence is 1 696 bp in length containing some elements or mortifs such as CAAT-box TATA-box
CAT-box LTR GARE-motif TCA-element etc. Based on the element distribution plant expression vectors
were constructed with HbMVK promoter and its serious deletion fragments were fused to reportergene GUS (enco—
ding B-glucuronidase) which were transformed into Arabidopsis thaliana. GUS histochemical staining of T2
transgenic seedlings showed that the fulldength HbMVK promoter and its1386 bp deletion fragment weakly drove
GUS expression in transgenic seedling hypocotyls. The 5 —1 221 bp and —725 bp deletion fragments of HbMVK
promoter were observed to strongly drive GUS expression and the —325 bp deletion fragment of HhMVK promoter
completely lost promoter activity suggesting that the core promoter regulatory elements were located between —325
bp and —725 bp. This study might provide an important basis for further research on the regulation of HOMVK ex—
pression.

Keywords: rubber tree; rubber biosynthesis; MVK gene promoter; promoter deletion analysis; GUS staining

analysis



