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Abstract: 2-C-methyl-D-erythritol-2,4-cyclodiphosphate synthase (MDS) gene had been regarded as a key
regulating plot in plant 2-C-methyl-D-erythritol-4-phosphate  (MEP) pathway. To dissect the MDS gene se-
quence information and predict the gene function of Fucommia ulmoides, the homologous MDS gene ¢cDNA
was isolated from leaves by the reverse transcription polymerase chain reaction (RT-PCR) and rapid amplifica-
tion of ¢cDNA ends (RACE) techniques, and the sequence analysis was also conducted by series of bioinfor-
matic methods. Results showed that and the full-length ¢cDNA of EuMDS was 976 bp, including a 5 non-cod-
ing region of 119 bp and a 3'non-coding region of 146 bp with 236 amino acids encoded. The transit peptide
sequence (A;—As) and multiple conserved functional sites (Ag, Agr, Ao, A, Az, Asg, Ay, Axs, and
Asg) of plant MDS enzyme were found in the deduced coding sequence of EuMDS. The secondary structure of
the EuMDS protein was predicted with proportions of a-helix to 40.3%, [-sheet to 13.6%, and loop/coil to
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46.2%. The calculated protein tertiary structure of EuMDS was exhibited as a molecular cavity formed by three
subunits. Phylogenetic analysis revealed that the evolutionary relationship of EuMDS protein was closest to the
Humulus lupulus MDS protein. It was suggested that the cloned EuMDS exert an important function in Eucom-
mia ulmoides terpene biosysthesis. [ Ch, 8 fig. 23 ref. ]
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Figure 1 Agarose gel electrophoresis of RT-PCR amplification of EuMDS

] ttctecttetgectecagettetetagectttetettagaaact gaacet gtaaatagegetaaagt tcaaac gaacccacaggecacageteteteteteteect
106 ctetetetetgcaaatgectatggetacttetecactctactgegectetecaatetgtagaagaget ataaataageaattatttetetetectectteegtac
M AMAASPLYCASPICRRAINZ KO QLT FLZSPPSVH
211 actcggttetegttectactecttecteagtttetetecggtccgegecaaggecgecgecctt ggtgct ggtatet geggeagecaccaccgeegtt gaaattg
32 s vVLVPTPSSVSLRSAPRPPPLVILYVSAAATTAVETIE
316 agcectgagatcaccgectegactecgtegaagtegetecegttecgagt cggecacggattegatetecaccgatt ggaaccaggttaccecgetaateatcggeg
67 PEI TASTPSKSLPFRVYGHGFDLHRLEPGYPLTITIGS®G
421 gaattaacataccacacgagaaaggctgcgaggetcactccgacggegatgtattgettcactgtgtggttgat gcgattttgggggctttagggetaceggaca
102 I N I PHEKGCEAHTSDGDVLLHCVVDATILTGALTGTLTPTDI
526 tcggccagatatttccagattecgatccaaagtggaaaggggcggeatettetgttttcattaaagaagetgtgaggct gatgcacgaggccgggtat gaacteg
137 6 @ I FPDSDPEHKWEKTGAASSVFTIIEKEAVRLMIHEAGYETLG
631 gaaacttggatgcgacattgatacttcaaagaccgaagetaageectcataaggagaatattagggeaaatttatcageecttet gggagecgatectteggttg
172 N L D A TULTIL@QRPKTILSPHEKENTIIRANTLSALTLGATDTPSVYV
736 tgaatttaaaagcgaaaactcacgaaaaagtcgatagtctcggagaaaatagaagtatt gctgcacatacagttgttetteteat gaggaaataggttcetetete
207 N LK AKTHEZ KVDSULGENTRSTIAAHTVYVVYVLLME RIEIK:*
841 tctecctecatatatatgtatgtgtgtgtgtgagttgtgttttgtacctaganasatteatgatccanaatt gtat gatatagactt gatggtttttatactete
046 ttggaagtgcttatggttctataaggtgecg
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Figure 2 Full-length sequence of ¢cDNA and deduced amino acid sequence of EuMDS
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Figure 3 Multi-alignment in deduced EuMDS amino acid sequence and homologous sequence
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Figure 4 Predicted secondary structure of the deduced protein of EuMDS
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Figure 5 Predicted conserved domains of deduced EuMDS protein
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Figure 6  Predicted phosphorylation sites of deduced Figure 7  Predicted tertiary structure of the deduced
protein of EuMDS protein of EuMDS
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Figure 8 Phylogenetic analysis in MDS homologous protein
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