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ABSTRACT Objective: To analyze the gene and amino acid sequence of eight hydrogen lycopene synthase (PSY) via bioinformat-
ical methods, and build a three-dimensional structure. Methods: This research aimed to predict and analyze the physical and chemical
properties, hydrophilicity and hydrophobicity, signal peptide, transmembrane domains, glycosylation and phosphorylation sites, sec-
ondary and tertiary structure of PSY gene and protein sequence by bioinformatic methods. Results: PSY gene is an alkali labile protein,
which contains a long open reading frame of 1239bp, encodes 412 amino acid; PSY is hydrophilic protein, which is rich in Arg, Leu, Ala,
Ser, Val etc; PSY is non-transmembrane protein, which has no signal peptide and contains several phosphorylation sites, o helix and ran-

dom coil is its primary secondary structural elements. Conclusions: The reasonable three-dimensional structure of PSY was obtained by

using homology modeling software.The research offer a theoretical basis to improve the yield of lycopene in biotechnology.
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Fig. 4 Transmembrane domains analysis of PSY
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NetPhos 2.0: predicted phosphorylation sites in gi 19835097

1 1 1 1 1 1 1 1
Serine

Threonine

Tyrosine ——

Phosphorylation potential

N ‘ Ly

.||| 1 | ‘
T T T T T

T T T
160 158 200 258 300
Sequence position

6 \EEMLREMEERE PSY BHER UL
Fig. 6 Phosphorylation sites analysis of PSY

2.5 \SEMLESHEE PSY M R

FHTELE T H NPS@ f1(#) SOPMA #i {3 )\ A F HhLL 24
AL PSY [ R E5H 43T, TSR (& 7 ME 8) s, 7E 2
JREE T o BRE (HE G850 HY h) H BAE SN 60.92%, B 54 ff1 (21

@A ) IR Fy 4.37% , To 2 i (R (0 383 B ) iy
BHIHER N 26.94%, FEMEE (@M O AR
4.37% FTUL o SR IC AL U\ S AL 5 UK e 1Y
R TR B TR Z KR

10 20 30
|
MSVALLWVYVSPCDVSNG TSFMESVREGNRFFDSSRHRNLVSNERINRGGGKQTNNGRKFSVRSAILATPS
hhheeeeee hhhhhhhttcceecctt eeet ttt hhhhhhhhhh
GERTMTSEQMVYDVVLRQAALVKRQLRSTNELEVKPDIPIPGNLGLLSEAYDRCGEVCAEYAKTFNLG TH
hhhe hhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhheehhe
LMTPERRRAIVAIYVWCRRTDELVDGPNASYITPAALDRWENRLEDVFNGRPFDMLDGALSDTVSNFPVD
= hhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhht t hhhhhhhhhhhh
IQPFRDMIEGMRMDLRK SRYKNFDELYLYCYYVAG TVGLMSVPIMG IAPESKATTESVYNAALALGIANQ
hhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhheeeeee hhhhhhhhhhhhhhhhh
LTNILRDVGEDARRGRVYLPQDELAQAGLSDEDIFAGRVIDKWRIFMKKQIHRARKFFDEAEKGVTELSS
hhhhhhhhhhhhctt ceecchhhhhht t cchhhhhhhe cchhhhhhhhhhhhhhhhhhhhhhhh t
ASRFPYWASLVLYRKILDEIEANDYNNF TKRAYVSKSKQVDCITYCICKISCASYKTASLQR

t hhhhhhhhhhhhhhhhhttccee eee hhheeehhhhhhhhh hhhhhh
7 N\NSEMLES REE PSY BT

Fig. 7 PSY secondary structure prediction
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