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Abstract; The MVA and MEP metabolic pathways are two important plant isoprenoid metabolic pathways in plants. The
expression of genes respectively in MVA and MEP secondary metabolic pathways were analyzed in the latex and suspen-
sion cells from anther-derived callus of Hevea brasiliensis by using qRT-PCR technology. In addition, expression changes
of HbAACT3, HbHMGR4, HbHMGRS, HbDXS2, HbDXR and HbS(QS1 genes were further analyzed in the suspension
cells under COR treatment. The results demonstrated that expressions of HPAACT1 ,HPAACT2 ,HHHMGS1 ,HhHMGS?2 , Hb-
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HMGR1 ,HbHMGR3 ,HOMVK ,HbPMK ,HbMVD1 ,HbMVD2 in MVA metabolic pathway and HbIPPI1 and HbFDPS1 genes
involved in IPP utilization were relatively higher in latex than that in suspension cells, while HbDXS1,HbDXS2 ,HbDXR ,
HbCMS1,HbCMS2 ,HhCMK ,HbMCS1 ,HbMCS2 ,HbHDS and HbHDR in MEP metabolic pathway and HbSQS1 were rela-
tively higher in suspension cells than that in latex. Moreover, HbHMGRS, HbHMGR4, HbSQS1, HbDXS2 and HbDXR

genes were induced highly or to some degree in suspension cells by COR application. This study lays a foundation for fur-

ther utilization of suspension cells to analyze secondary metabolism regulation as well as to produce bioactive compounds

from anther-derived callus of Hevea brasiliensis in the future.
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Table 1 Primers used in present study

BEAR 4

Pathway name

JEH 4

Gene name

GIL/ B2

Primer name

S1YIFH(5'-3")

Primer sequence(5'-3")

HbMCS2-qRV

MVA R4 HbAACTI HbAACT1-qFW GCATTGGCTATACCTAAAACGATTG
MVA metabolic pathway HbAACT1-qRV GCGAAGGCTTCATTTATTTCATAGT
HbAACT?2 HbAACT2-qFW GCTCCGACCAAGTTTCAAAGAG
HbAACT2-qRV ATTACAGCAGCAGCACCATCAC
HbAACT3 HbAACT3-qFW GCATCTGCCCTTGTTCTTGAG
HbAACT3-qRV GCTGATGTTAGAGTGACCAATTTGA
HbHMGS1 HbHMGS1-qFW CGGGTGACACTGTTCTCTTATGG
HbHMGS1-qRV GGGATGTTGGCCTTCATGTAGT
HbHMGS2 HbHMGS2-qFW CTTGGCGCCTGGAACATACTA
HbHMGS2-qRV TGTATCGCCAACAGCCTTCTG
HbHMGRI HbHMGR1-qFW GTCTTGTTGAAGGATGGCATGAC
HbHMGR1-qRV TCAACTCCGCGGCTCTAGTC
HbHMGR3 HbHMGR3-qFW AGTGTCCATGCCTTCCATTGA
HbHMGR3-qRV CAGACAAGCTGATTGAGATGCAA
HbHMGRA HbHMGRA-qFW TGGAGCCACAAGTGTCCTGTT
HbHMGRA-qRV TTGCTGTCCCAAACCTAACGA
HbHMGRS HbHMGRS-qFW CCCTGGCTGGAGCTCTAGGT
HbHMGRS-qRV TCTTGGCCTGTCGCTATGTAGAT
HbMVK HbMVK-qFW GTCTGGTAATCTGACTCGCATCAA
HbMVK-qRV GTTCCTCCCAACTCTTGTGTTAGTG
HbPMK HbPMK-qFW GAAATGCCATGCTTCAGATCAG
HbPMK-qRY TGATTCAGGCTCTATCGGAACA
HbMVDI HbMVD1-qFW CACACTTAACCTGTGCTGATAGTAATC
HbMVD1-qRV TGAGGTGTTCCTACAGAACGATTC
HbMVD2 HbMVD2-qFW GTAATAGGCAGGCTGCTGCCCG
HbMVD2-qRV CTGGACCTCGACCTGGTCTTGTG
MEP {1 HbDXS1 HbDXS1-qFW CAGAAGCAGAAGTGGACAAGGAT
MEP metabolic pathway HbDXS1-qRV AACGGCGAAGGAAGAGATTTAAG
HbDXS2 HbDXS2-qFW TGGTTTGGTTGGTGCAGATG
HbDXS2-qRV CTACCATGTTGGGCAAGCAA
HbDXR HbDXR-qFW ACCCTTCTATGGATCTTGCCTATG
HbDXR-qRV GCAGCACTAAGCACTCCAGTCA
HbCMS1 HbCMS1-qFW CAGCTGCGAAAGAGAAGAGTGTT
HbCMS1-qRY GCTTGCACCCATTCTTTTGC
HbCMS2 HbCMS2-qFW CCAAAGAACGGGAGGAAGAGA
HbCMS2-qRV AGGTTCATGCGAAGAAGATGATG
HbCMK HbCMK-qFW GGCAAGACCGCCACTGAA
HbCMK-qRV CAGGGCTTGGTGGTGGAA
HbMCS] HbMCS1-qFW AACTTGGATGCCACCTTGATTC
HbMCS1-qRV AGCTGACACAAATTGTCCCTGAT
HbMCS2 HbMCS2-qFW GGATGCCACCTTAATTCTTCAAAG

CCAAGCAGCTGACACAAATTGT
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Pathway name Gene name Primer name Primer sequences(5'~3")
HbHDS HbHDS-qFW GCTGACAAAGCCATTACCCAAT
HbHDS-qRV CGTGTACCTTCTGGCAAAAGC
HbHDR HbHDR-qFW TTCCTACCAGAAGGTCCCATTAC
HbHDR-qRV ATATCCAACCACTAATTGCAGCTC
IPP WA PR Ay 2 5 HbIPPI HbIPPI1-qFW ACCTTGGTTTAGACTAGTTGTGGAC
”’Pajg‘ﬁ;‘l:_r;‘zf;‘;:iﬁ"ggnie“es HbIPPI1-qFV AACTCGTTTACAACTGACATTACCA
HbIPPI2 HbIPPI2-qFW ACACGTTGAAAAGGGGACACTC
HbIPPI2-qFV CCAGACTAAGAATACTGAATGCCG
HbFDPSI HbFDPS1-qFW TAACCTCTATTGAAGCTCATCCTAG
HbFDPS1-qFV TTCAGCGTCATCCAGTCTTTG
HbSQS1 HbSQS1-qFW GATTTGGCACCAGATGTCCT
HbSQS1-qRV GCCAAAACATGCGTGACTTA
Hb18S Hb18S-qFW CCATAAACGATGCCGACCAG
Hb18S-qRV CAGCCTTGCGACCATACTC
HbACTIN HbACTIN-qFW GATTCCGTTGCCCAGAAGTC

HbACTIN-qFV

CACCACTCAGCACAATGTTACC
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JN036539 , HAp Sk CL 284 J7 471 LU T, BB e ok 11
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Fig. 1 MVA and MEP metabolic pathways in latex of Hevea brasiliensis

This map was draw based on Sando et al, 2008a, b, with some modification.
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Fig. 2 Expression analysis of genes involved in MVA met-
abolic pathway in latex and suspension cells of Hevea bra-
siliensis LT represents latex, SUS represents suspension cells of

Hevea brasiliensis. The same below.
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pathway in latex and suspension cells of Hevea brasiliensis
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Expression analysis of genes involved in MEP
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AR RRE A TA R, X LAt A ) B T 4 AR R 1
W AR BT —E M4

T AN B 2 R AR 5 A0 A = o R A AR
PR (P A, 20005 3545 2008) o S B BT
T UAACH Y TR & B 5 ZE IR N A R S, Horp
SRANIR K LA S T 12 A0 75 359, R 6% 112 it
WA A& B R 2R 5k I H s L B, QR
FIFRBEME IR J7 2L 5 A2 ( Taxus chinensis var. meirei)
BRI T BT ) T S AZ BE R AR R (P B AR
2000) . AWFFE S BT T ST BRI 1 45 14 2 AU ——
COR XJ TEAR I Rt A2k 7 40 it v I 35 38 35 1 — 22 DG
it £ B R 1 5 S I A T, 45 SR 2 B COR . g [
753 MEP F1 MVA fREHER AL, R FPES



43 XB/NEAS . EPERR IR I FL RS R A MVA 1 MEP Q&R R §9 R B 987 455
DS .80 HbHMGR 4
3.00 [
2.50 |
2.00
1.50 |
1.00 |
0.50
g 1 1 L L L O OO 1 1 1 1 1
@ 8h 1d 3d 5d 7d CK 8h 1d 3d 5d 7d
()
s - HbDXR 14.00
g 200 HbHMGRS
0 12.00 |
| =y
[0}
g
2 8.00
o 1.00
o 6.00 [
]
X 4.00 [
R 0.50
| R
-
0.00 0. 00 _- 1 1 1 1 1
CK 8h 1d 3d 5d 7d CcK 8 h 1d 3d 5d 7d
3.00 1 2.50
HbS@S 1 HAACT 3
2.50 200 F
2.00
1.50 |
1.50
1.00 [
1.00 F
0.00 L : ! . L 0. 00 L L L L !
CcK 8h 1d 3d 5d 7d CK 8h 1d 3d 5d 7d

Kl 4 COR XI MEP fRIf i A8 SCHE L DA A B 7R B 40 b e A R0 SE TR A 9 1
Fig. 4 Regulatory effects of COR on expression of key genes involved in MEP metabolic

pathway or enriched expressed genes in suspension cells
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