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Abstract; The paper unraveled structure characteristics, function features and phylogenetic relationships among species
through analyzing nucleic acid and protein sequences of key gene DXS controlling isoprenoids synthesis of tropical plants
as oil palm ( Elaeis guineensis Jacq.) by using bioinformatics tools. Isoprenoids like carotenoids and sterols play an im-
portant role in life of plant, and have important significance for the protection of human health. Tropical plants as oil
palm contains abundant isoprenoids like carotenes and vitamin E, MEP is one of the important pathway for isoprenoids
biosynthesis. DXS as the first rate limiting enzyme in MEP pathway, its functions were highly conserved in diverse tropi-

cal plants. In order to understand the structure and function characteristics of DXS from tropical plants as oil palm, DXS
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genes nucleic acid and protein sequences from different plants including oil palm were analyzed such as physicochemical

property , protein structure, and conserved domain by the tools of bioinformatics in this study. The results showed that the
start codon of DXS gene was ATG, but termination codon was divided into TAG, TAA and TGA; DXS protein belonged

to a hydrophilic protein without a signal peptide; It might played a role in the chloroplast stroma as a transport protein;

No transmembrane domain was found, there were 36 phosphorylation sites, including 17 serine, 11 threonine and 8 tyro-

sine sites respectively; Random coil and alpha helix were the major structural elements of secondary structure; It had

DXS enzyme character, thiamin diphosphate (TPP) binding sites and PLN02582 conserved multi-domains with tertiary

structure analysis; Domains of DXS protein from different plant, were very conservative, and could be used as an impor-

tant basis for determining genetic relationships among species. The results would provide further information for structure

and functional analysis of DXS, and lay the foundation for molecular mechanism research and genetic improvement of

quality traits for tropical plants including oil palm.
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Table 1

Tools and softwares used by bioinformatics analysis

TR A

Yifig Functi
Tool or software JIRE Function

Rk Website

ProtParam B AL B H
Physicochemical property analysis
ORF Finder A T b A
Open reading frame
ProtScale B E R B K M43 BT
Hydrophobicity or hydrophilicity analysis
SOPMA AR T

Secondary structure prediction

1 B = S R T

Tertiary structure prediction

AR 1 BT 4 A B T

Transmembrane structure prediction

SWISS-MODEL

TMHMM Server V.2.0

NetPhos 2.0 Server T SRR Ak 0 5 T

Phosphorylation sites prediction
PSORT ARV ) v

Subcellular localization
SignalP 4.1 Server & [ FE S

Signal peptide prediction
TargetP 1.1 Server S )riesd NN

Leading peptide prediction
Conserved Domains T A LR ST L5 R 34 A
Database Conserved domain analysis
Blastn/Blastp TR AN H T e

Nucleic acid and protein alignment
MEGA 6.06 ARGttt

Phylogenetic tree construction

http : // web.expasy.org/ protparam/

http : //www.ncbi.nlm.nih. gov/ gorf/ gorf. html
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http : //npsa-pbil.ibcp. fr/cgi-bin/npsa_automat. pl? page =
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Table 2 Analysis of DXS nucleic acid and amino acid from 6 tropical plants
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Resource Initiation Termination . molecular . . Instability
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codon codon id weight/ int hydropathicit index
residue o on poin ydropathicity

AR ATG TAG 707 76.44 7.00 Leu(10.5) Ala(9.6) Gly(9.6) -0.120 40.42
Elaeis guineensis Jacq.
PR A ATG TAG 720 77.44 7.34 Leu(10.3) Gly(10.0) Ala(9.7) -0.063 39.55
Hevea brasiliensis
IR ATG TAA 720 77.49 7.12 Leu(10.3) Ala(10.1) Gly(9.9) -0.096 41.76
Jatropha curcas
LA ATG TAA 712 76.96 8.14 Leu(9.7) Gly(9.7) Ala(9.4) -0.076 39.54
Eucommia ulmoides
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Fig. 1 Hydrophobicity or hydrophilicity prediction
and analysis of EgDXS
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Fig. 2 Secondary structure prediction of EgDXS  Blue lines, red lines, green lines, purple lines represent alpha helix, extended strand, beta

turn and random coil respectively. Horizontal and vertical axis represent position and quantity of secondary structure respectively.
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Fig. 3 Tertiary structure prediction of EgDXS
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Fig. 4 Transmembrane structure prediction of EgDXS
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Fig. 5 Postiranslational modification prediction of EgDXS

Phosphorylation sites are divided into serine, threonine and tyrosine.
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Fig. 6 Signal peptide prediction of EgDXS  C-score. Possi-
bility of cleavage site; S-score. Possibility of signal peptide; Y-
score. Derivative of the C-score combined with the S-score resulting in

a better cleavage site prediction than the raw C-score alone.
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Fig. 7 Leading peptide prediction of EgDXS  Len. Length
of protein; ¢TP. Possibility of chloroplast transport protein;
mTP. Possibility of mitochondira transport protein; SP. Possibility of
signal pepetide.
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Fig. 8 Conserved domain prediction of EgDXS
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Fig. 9 Phylogenetic tree analysis of Amino acid series from 21 plants including oil palm
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