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Abstract: Objective To obtain and analyze the full-length L-lysine decarboxylase (LDC) gene sequence of Huperzia serrata var.
longipetiolata and predictively analyze its protein structure on the basis of cloning the coding region of LDC gene from four species of
Huperziaceae. The species are Huperzia serrata var. longipetiolata, Phlegariurus minchegensis, Phlegariurus austrosinicus, and
Phlegariurus petiolatus. Methods The LDC coding region sequences were cloned by RT-PCR strategy with the template of total RNA
extracted from the leaves. Then the sequences were analyzed by means of BLAST and MEGA 5.0. The full-length of LDC gene
sequence of H. serrata var. longipetiolata was obtained by RACE technology. And then the secondary structure and three-dimensional
structure of LDC protein were predictively analyzed. Results The coding region sequences were highly similar to the lysine
decarboxylase in the database. And the encoding protein of H. serrata var. longipetiolata was highly similar to the amino acid
sequences of H. serrata in NCBI, and with high homology to Selaginella moellendorffii. The full-length LDC gene sequence of H.
serrata var. longipetiolata contained 1 266 bp open reading frame and encodes a predicted protein of 403 amino acids. The GenBank
accession number for this gene is KF040056. Conclusion The LDC genes of the four species of Huperziaceae are cloned in this study.
The full-length LDC gene sequence of H. serrata var. longipetiolata is obtained and analyzed, and its protein structure is predictively
analyzed. The result will provide a foundation for exploring the mechanism of huperzine A biosynthesis in the plants of Huperziaceae.
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Fig. 1 Gel electrophoresis of LDC gene in four plants from
Huperziaceae
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Fig. 2 Prediction of LDC secondary structure in H. serrata var.

longipetiolata
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Fig.3 Prediction of LDC tertiary structure in H. serrata var.

longipetiolata
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Fig. 4 UPGAM tree of LDC gene

24 LDC REREFIIEX 5SS

KW 21 LDC AR 2 KF 5 i 2 A
¥ 1) LDC1 FI LDC2 % /¥ %) il LDBI
(JQ308624.1) A1 LDB2 (JQ308625.1) #t47 Lbx} (&
5), MK 5 ATLVE KA A2 LDC Z AR 741K
BER I H T SRR i LA F2 LDC, FE5R 7. 76,
83, 113, 158, 203, 206, 217~219. 224, 230,
233 fir, KHWiA42 LDC 5 LDBI. LDB2 ¥4 % 5%,
M £E 5 237 ~242 LK AP 4142 LDC 15 LDBI & JEAH
Ui &5 LDB2 1 5+ . KA LDC 22K
i £ 442 LDB1. LDB2 741 K AHBAE 53 501 4
92.08%A1 89.11%, ViKMW A2 5 W& AT AZ 1
LDC KA @ i R PE, AT B BATTH LDC K
PR — AN A I, V22 [R5 DA 2 ) 1) 2 1 AL
] — 2R AR R B 1, [ Tt 3 W 2 PR Ty R 4 70
Zi 0 IRAT

M NCBI HJ-ETCAR R A8 % (N hE
4 P A2 B LDC =R 2t 2 AR AU s 1 8 A
Yol 16 % LDC A FPH, 111 Mega 5.0 BAFH it
Neighbor Joining (NJ) RGE ALK (B 6), IXLEfF
S FERE A A1F2 (gi|381392359|. gi|381392357))+
L ¥ #& #1  Selaginella moellendorffii
(gi[300164809|. gi|300172123])+ £ K Zea mays L.
(gil414880785|. gi|195627148]|. gi|195653861|) #k
Prunus persica (L.) Batsch. (gi|462403512)). EB1#
Populus trichocarpa Torr. et Gray (gi|222841434|.
gi|222855466| ) « ¥ JN  Cucumis sativus Linn.
(gi|444327158]) ARG I+ Arabidopsis thaliala (L.)
Heynh (gi[297319084|). B JIK Ricinus communis L.
(gi|223544575|. gi223530312|. gi[223541391]) 4%
ft1 LDC Frall. B 6 AT UL, SafEr] 4 Fipr A2 Ry
LDC ZEER P91 e 5 A 2 R £ A 421K LDC

Hieron



* 3232

¢ %% Chinese Traditional and Herbal Drugs 35 46 % 25218 20154 11 A

KA A+2 LDC CG 80
I /2 F1 42 LDC1 CG 35
I A2 LDC2 ﬂHFI]Z.P]'_P"Z{E-E-?F?FIC"FC KESEYSDA 35
AHTF 51

KAifi42 LDC z 120
I 24142 LDCI z _ 75
I A2 LDC2 n -LGF.EL*-.-‘EE:{I[:L*-.-"fr"r"G_.'-.GLnr"L"A;;..- S NGGECHVT 75
A 51 al lgrelwverkidlvvyggosvglmglvagkv dogchve

KAl 4142 LDC GVIFEALMPFSEISGESVGEVLAVAIMHQREAEMARQE 160
i 2442 LDCL GVIPEALMESEISGPSVGEVLAVAODMHQREAEMARQD 115
I LA K LDC2 GVIPEALMESEISGESVGEVLAVADMHQREAEMARQE 115
651 gvipkalnpsei=sgpsvgevlavadmhgrkaemarga af
KWifitZ LDC IALPGEYGTLEELLEMITHSOLGTHOEPVGLLENVOGYYHNP 200
¥ A4 LDC1 IALPGGYGTLEELLEMITH SO LGTIHOEEPVGLLEHVDGYYHEP 155
g L4142 LDC2 IALPGGYGTLEELLEMITHSQLGTIHOEPVGLLHVDGYYHP 155
ViElE a2l ialpggvgtleellenitwesgqlgihdkpvgllnwvdgyvynp
KHWifi42 LDC T.

/242 LDCI I,
I /24742 LDC2 L

P ] SEYVE 240
1 AEYVE 195
1 2 VHHL 195

ViElE a2l 11 1f kgteegfikp q:L".r".r astah 1li rle

KM LDC MHEERASRETHWEMEQLGYSTTQMNHNNVLHHEODLEQVERTE 280
g 4142 LDC MHODREAPRETHEIERLV . & & i v i e v s e mem e memmem 212
g L4742 LDC2 LEEER R . L i vttt e e e m e e e e e e e 202
HHF 1) K

5 KiHAF LDC EHS5mERF LDC EHMEIRMELLER

Fig. 5 Amino acid alignments of LDC between H. serrata var. longipetiolata and H. serrata
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