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Bioinformatics analysis of geranylgeranyl pyrophosphate synthase in plants
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(School of Life Science and Engineering, Southwest Jiaotong University ,Chengdu 610031, China)

Abstract: GGPS is an important branch point enzyme for terpenoids systhesis, but also it’s catalyting enzyme of
GGPS.This study select 9 different families of plants, implement a series of detailed analyses to the physicochemical
properties of GGPS nucleotide and amino acid sequence, protein structure and function and phylogenetic and so on.
The results indicate that full length of DNA sequence from 9 species is in the range from 1 000 bp to 2 000 bp. All
the GGPS amino acid sequence dont contain signal peptide and trmenbrance structure ; a-helix and random coil are
the primary structure of GGPS secondary structure and don’t have any (-sheet structure, extension chain and B-
corner are scattered throughout the protein. Reasonably prediction based on bioinformatics methods provide important
theoretical basis for further research GGPS enzymatic properties.
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Table 1 Physical and chemical characteristics of GGPS amino acid in different plants

(LR UES A i 745 HH FH omERAEE ME K& VA Ea
FF 2K/ (bp) 1657 1176 1368 1410 1 889 1109 1 491 1563 1311
ARBEH 391 361 363 360 393 366 371 364 369
JRF S 5976 5537 5548 5552 5 990 5576 5700 5520 5591
ZFE(D) 42 533.8 39 263.0 39 162.2 392742 425719 395356 402023 390359 397354
IE HL BRI
45 38 43 39 43 40 40 38 37
(Arg + Lys)
1 L iy 4% ik
51 49 44 46 52 48 48 45 48
(Asp+ Glu)
pl 5.98 5.38 6.84 5.91 5.58 5.51 5.51 5.90 5.35
Leu(10.7)  Leu(11.1)  Ala(11.3) Ala(11.2)
Leu(11.7) Ala(12.6) Ala(11.3) Ala(13.5) Ala(10.3)
Ala(10.2) Ala(9.4) Leu(11.3) Leu(10.7)
o . Ala(8.6) Leu(10.1) Leu(10.8) Leu(10.4) Leu(10.0)
SRR TE Ser(9.0) Ser(8.0) Gly(8.0) Gly(7.1)
J— Lys(7.5) Val(8.5)  Val(7.5)  Val(8.2) Val(10.0)
HHMR/ (%) Glu(7.9) Glu(7.5) Glu(7.4) Leu(7.1)
Ser(7.2) Lys(7.7) Lys(7.3) Gly(7.1) Ser(9.8)
Gly(7.2) Gly(7.5) Lys(7.4) Lys(7.1)
Gly(6.9) Glu(6.8) Gly(7.0) Asp(6.9) Gly(7.3)
Lys(7.2) Lys(6.6) Val(7.4) Ser(7.1)
ANEH E@IER Pyl, Sec Pyl, Sec Pyl, Sec Pyl, Sec Pyl, Sec Pyl, Sec Pyl, Sec Pyl, Sec Pyl, Sec
gt 46.03 46.49 36.49 40.21 41.44 36.19 40.93 36.32 38.55
o B TH
(ARE)  (ARE) (FasE) (AfaE) (AfE) (R (AR (B (FaE)
RS 87.62 93.27 96.25 94.31 90.18 98.93 99.43 97.36 95.39

FZ T 0, BT A ) GGPS P A e & LR AL H . K7E 1 000 bp 3| 2 000 bp Z [8] ; A FFREL H FREE A
T F40 Ip FRI G — S TR 54 NS RLLGAZTE 390 24 4h, HIATHIAE 365 244 s
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Table2 Nucleic acid sequence analysis of GGPS OREF in different plants
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Etﬁ%—"ﬁ‘ﬁ% A225 ASO A86 A245 A3(J8 A4 A181 A73 AHG
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Fig. 1 Signal peptide analysis result of Ginkgo GGPS
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NetNGlyce 1.0:predicted N-glycosylation sites in Sequence

) Potential

< 100 |_ ® Threshold

£ ®

2 4

S 075 |

.2

= ®

%z 050 |- /

o

=

30

Z 025 |-

0 50 100 150 200 250 300 350
Sequence position
2 FHEH GGPS S EBRFFINEENLDT
Fig. 2 Glycosylation prediction of ginkgo GGPS amino acid sequence
NetPhos 2.0: predicted phosphorylation sites in Sequence
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Fig. 3 Phosphorylation site prediction of ginkgo GGPS amino acid sequence
o R L TR (http ; //swxxx.alljournals.en/ch/index.aspx ) (2016 4E2( 3 1 doi: 10.3969/j.issn.1672-5565.2016.03.01) ,
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Fig. 4 Secondary structure prediction of ginkgo GGPS amino acid sequence
T R L HL i ( http : //swxxx.alljournals.cn/ch/index.aspx) (2016 AR 3 1 doi s 10.3969/j.issn.1672-5565.2016.03.01) ,,
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Fig. 5 conserved domains analysis of Ginkgo GGPS
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Fig. 6 Tertiary structure prediction of GGPS in different plants
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Fig. 7 Multiple sequence alignment of GGPS in different plants
.+ BB UL TR (http ://swxxx. alljournals.cn/ch/index.aspx ) (2016 455 3 ] doi: 10.3969/j.issn.1672-5565.2016.03.01) ,,
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Fig. 8 Phylogenetic tree analysis of GGPS in different plants
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