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Chrysanthemum x morifolium [BAE79547.1], Sevia rebaudiana [ACI43010.1], Morinda citrifolia [AAL32062.1], Hevea brasliensis
[ABF13288.1], Sesamum indicum [XP_011099963.1], Catharanthus roseus [CAA09804.2], Erythranthe guttata [EY U30922.1], Salvia miltiorrhiza
[AEZ55686.1], Citrus sinensis [KDO60531.1], Bixa Orellana [AAO33582.1], Coffea canephora [CDP01586.1], Jatropha curcas [KDP29794.1],
Ricinus communis [XP_002532384.1], Nicotiana tomentosiformis [XP_009590491.1], Citrus clementine [XP_006426248.1], Eucommia ulmoides
[AFU93069.1], Adonis aestivalis [ABK35283.1], Phaseolus vulgaris [XP_007156461.1], Nicotiana tabacum [AFM78321.1], Nicotiana sylvestris
[XP_009768276.1], Chrysanthemum cinerariaefulium[gi2].
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Chrysanthemum x morifolium [BAE79547.1], Sevia rebaudiana [ACI43010.1], Morinda citrifolia [AAL32062.1], Hevea bradliensis
[ABF13288.1], Sesamum indicum [XP_011099963.1], Catharanthus roseus [CAA09804.2], Erythranthe guttata [EY U30922.1], Salvia miltiorrhiza
[AEZ55686.1], Citrus sinensis [KDO60531.1], Bixa Orellana [AAO33582.1], Coffea canephora [CDP01586.1], Jatropha curcas [KDP29794.1],
Ricinus communis [XP_002532384.1], Nicotiana tomentosiformis [XP_009590491.1], Citrus clementine [XP_006426248.1], Eucommia ulmoides
[AFU93069.1], Adonis aestivalis [ABK35283.1], Phaseolus vulgaris [XP_007156461.1], Nicotiana tabacum [AFM78321.1], Nicotiana sylvestris
[XP_009768276.1], Chrysanthemum cinerariaefulium[gi2].
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Abstract

The gene 1-deoxy-D-xylulose 5-phosphate synthase (DXS) and TcGLIP multifunctional
genes are two key genes involved in pyrethrins biosynthetic pathway, which retain insecticidal
properties. DXS gene in the MEP pathway produces 1-deoxy-d-xylulose 5-phosphate using
pyruvate and glyceraldehyde-3-phosphate dehydrogenase. TcGLIP gene is involved at the last
steps of pyrethrins biosynthesis pathway and integrates chrysanthemyl-CoA and pyrethrolone,
which are produced in the MEP pathway and lipoxygenase pathways, respectively to yield
pyrethrin 1. Based on the significances of pyrethrins, further identification and studies are
needed on these metabolites. The aim of this study was to isolate DXS gene in pyrethrum
(Chrysanthemum cinerariaefolium Vis.) from the Asteraceae, as well as expression analysis of
these two genes under methyl-jasmonate treatment. In the present work, the nucleotide
sequences of 1-deoxy-D-xylulose 5-phosphate synthase gene of different plant species were
obtained from NCBI database and subsequently aligned with ClustalW online software. Specific
primers were designed from the conserved regions of aligned sequences. The polymerase chain
reaction product with 715bp length showed that the specific primers had high efficiency to
isolate DXS. In addition, gene expression analysis under methyl-jasmonate treatment showed
that both DXS and TcGLIP were up-regulated in response to methyl jasmonate elicitor. Our data
showed that methyl jasmonate treatment in seedling stage could be used as a suitable dlicitor to
increase pyrethrin production.

Keywords. 1-deoxy-D-xylulose 5-phosphate synthase, pyrethrum, TcGLIP multifunctional
gene, gene isolation, methyl-jasmonate.



