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Cloning and sequence analysis of PcFPS1 gene in Phlegmariurus carinatus

ZHANG Xin', LUO Hong—meil, YIN Xiu-mei’, SONG J ing-yuanl

1. National Engineering Laboratory for Breeding of Endangered Medicinal Materials, Institute of Medicinal Plant Development,
Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100193, China

2. College of Horticulture and Landscape Architecture, Southwest University, Chongqing 400716, China

Abstract: Objective To clone and analyze the coding region of Farnesyl diphosphate synthase (FPS) gene PcFPS1 from Phlegmariurus
carinatus. Methods According to the acquired transcriptome dataset of P. carinatus, one transcript coding FPS was obtained. The
coding region sequence was obtained using RT-PCR method, and the physicochemical properties, protein secondary structure, and
three-dimensional structure of PcFPS1 protein were predictively analyzed. Results The cloned PcFPS1 gene contained a 1 119-bp
coding region for encoding a predicted protein of 372 amino acids with high homology (70%) to FPS gene in Picea abies. PcFPS1
contained almost no transmembrane region and had the conserved domain of terpenoid cylases, without signal peptide. Conclusion This
study clones and analyzes the FPS gene from P. carinatus which is obtained for the first time. The results will provide a foundation for
exploring the function of PcFPS1 in terpene and sterol biosynthesis of plants in Huperziaceae.
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Table 1 Bioinformatic analysis software
1 Befr Wk
FALE R ExPASy Proteomics

HA)5i4E ExPASy PROSITE
Wyl RMINCBIfrZ TH

http://www.expasy.ch/tools/pr
http://www.expasy.ch/prosite/

HEF— SWISS-MODEL http://www.ncbi.nlm.nih.gov/
s | Structure/cdd/wrpsb.cgi

A= SWISS-MODEL http://swissmodel.expasy.org/
i

VR Signal P4.0 Server
A Efi WOLF PSORT

http://swissmodel.expasy.org/
http://www.cbs.dtu.dk/services/SignalP/

e
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B ¥R e 41 #2248 8] NCBI (GenBank & 3% 5 N
JX027510), WK 1.

M PcFPS1

2 000bp

1 000bp
750bp
500bp
250bp
100bp

1 PcFPS1 EF#5EIE
Fig. 1 Cloning of PcFPS1 gene

3.2 PcFPS1 EERHBEAFEN

321 #ALPER M KA ExPASy Proteomics
Server [FJ7EZ 84 Protparam %f PcFPS1 3 K] 2 it £
FUTUR B ST AT P, 45 R o PeFPST Zifith
372 NEAHER, 531N Cro16H2008N49sO0576S135  AH
Xy i 42 642.6. SFHLAL (pD) 5.31, 45 1EHLAK
H (Arg+Lys) 4 45, afrfidiki: (Asp+Glu) 4
55. ZEEMATEE RE (instability coefficient)
h 41,72, Ut PcFPS1 ANFaE . Mg &4k (aliphatic
coefficient) 4 92.23, 2£/K 1 Z %L (grand average of
hydropathicity, GRAVY) }—0.336.

3.2.2 PcFPS1 2R &5k o by K Ay K
SWISS-MODEL (http://swissmodel.expasy.org/) i
ATHE A ST AR oy W RN S5 A ) = . IR
H g a-80E 5 60.75%, B-HTEd 2.42%,
Jo B & il Ay 36.83% (&l 2) . InterProScan
(http://www.ebi.ac.uk/Tools/pfa/iprscan/) [ £4 5F 45 4
WARE T 45 R : PcFPS1 &4 2 P R4
W, e R G SERE (polyprenyl synthethase,
IPR000092 ) . i 2K & B (terpenoid synthase,
IPR008949). JLr1, 7 PcFPSI [f) 25~372 fii g bk
PR i AR 5 B 5 Kk, A 63~334 AL a LR AT



. 2590 - ¢ £ % Chinese Traditional and Herbal Drugs 3F 44 3% 25 18 3§ 201359 H
1.0
J_‘I
0.5 ¥ ‘
5 4 Il A .
0 ~_ L) N N~
CCCHHHHHHHHCCCCCC C CHHHHHHHHHHHBHHHHHEHHHHH HHHHHHEHHHHC OC C CHHHHHHHHHHHCCCCCCCCCCC CHHHHHHHHHCC C C CCCC CHHHHHHHHHBHHHHHEHHHAA
T T T T T T T T T T T T T
1 11 21 31 41 51 61 71 81 91 101 111
1 0 MGTLOHOI ASESSANGGNHKG [ SEMVK SKAGGKERFLEY Y SKLK SOLLLDSEAF Y TOEYRAWYEKML DY NWFSGKLMRGM S VL OGLRLL KSGYE I FOEEVFEASALGIWC TEWLORY Y LY
' s e Ve |/_H
05 | \
! JI )
el 0o J e~ » AN, dL SN
g&) HHHHHC.CCCCCCoCCoC C oo s CC HHHHHHH FHHHHHHHHHHH BHHHC C CCHHHH FHHHHHHHHHHHBHHHHHHHHC CCCCC . C. o oC CCHHHHHHHHHHHHHHEHHHHHHHHHHHHCCCC O
= 121 131 141 151 161 171 181 191 201 211 221 231
LOO IMOMSY TRREIACKWF RMNPEYGLIAYNDGI ILRAHI TR ILKSHFRMEPYY TOLL DLFMEY DY OTRSGOLLOL I TAPYGEY DL S Y TEETYLR I YEF TAYYSFYLPWACALLMYGEED
1.0 7 P
| !
/I I\ /II A
0 = - ~. - A

HHHHHHHHHHHHHHHHHHHHHHHHHHCC.C C HHHHC CCHHHHH O £ CHHHHHHHH HH C CHHHHHHHHHH H C.C 2 CHHHHHHBHH HHHHEHHHHHEHHHHHEHHHHHHHHHHHBC CCCHHHHHHH
T T T T T T T T T T T T T

241 251 261 271 281 291

301 311 321 331 341 351

MOTFKSAKEILYOMGT ¥FWODOFLOCF GOPEY IGK IGTD I EDTKCSWLIVOALORASPHORORL KDWY GRADHS MY L EVKEWYMELELORY YLEYEDES Y SKL W SMIEKOESOAL DAYL

1.0
S
0.5 )
0 A
HHHHHHHHCCC
T 1T

241 251
KSFLAKIYKRH

H-a-#2Je  C-ToHlE h

H-o-helix C-Random coil

E 2 @i SWISS-MODEL Fiill PcFPS1 & H H) — R 4544
Fig. 2 Secondary structure prediction of PcFPS1 protein using SWISS-MODEL
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Fig. 4 Predicted transmembrane region of PcFPS1 protein
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Fig. 5 Phylogenetic analysis of PcFPS1
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