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Table 1 Primers for LgFKFI cloning and qRT-PCR
51 Fr 5

primer sequence

GCTGTCAACGATACGCTACGTAACGGCATGACAGTGCC
ccceececeececececce
GCTGTCAACGATACGCTACGTAACGGCATGACAGTGTT

5’adaptor

slebrty TTTTTTTTTTTTTTTT
5-3’outer GCTGTCAACGATACGCTACGTAAC
5-3’inner GCTACGTAACGGCATGACAGTG
FKF1-F1 TACATGAGCTATGCTTAGCCAGCAGACAG
FKF1-F2 ACAGCTTAAAGCCACGCTACGTCTTCAA
FKFI1-R1 GCTCCAAAGCATCCGATACCACGA
FKF1-R2 GCGTCGTAATGGGATACAAGAATTTCTCA
FKF1-RT1 GTAAACTGGATATGACGCAC
FKF1-RT2 TGTATCCCAATTATGTGTGTA
Actin F CATAGTTGAACCACCACTGAGC
Actin R TGCCCGATGGACAAGTTATT
FKF1 F CGTGGTATCGGATGCTTTG
FKFI R CTGAGCACGAGGGTCTCTAAAT
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1 EEERET & LgFKF1 EE /) PCR #12
Fig.1 PCR amplification of LgFKF1I in L. gratissima

22 EBERFISH

FEZE T H ProtParam & I ERAL 4R . &
H o1 C3101H4339N53100942523 5 HHXS 1
4 70.483 kD, ZEHLAG (pl) 5.63, ANFaEiEEHN
49.94, HEE TARREEN, MY ERREHE S
# (Asp+Glu) Hy 84, BlPEZ LRI EEL (Argt
Lys) N 69, “FHEKZRE (GRAVY ) 0294,
NN RECH 83.97,



102 Mok B BF SR %33 %

A ] oA R T AT T G AR G GAGRE ARG TG A TG RAGER A G TRACGRAGRAGRGETATT CAGRLS
Al M & M oW T R RO ¥ OF R4
an GG.‘.GC—TC—GGB.EB.‘.GGCTMMT-ECPCTCCGGB’"G%CC'I BER T.‘G}‘\_:‘LACPATG””G WAGAGETTOTT GARGACEAAGARIEAN
r Lo~ L b kA E E YW F =2 L k& =

rr@rml"‘"“s’rr'rn SO TOCRCCTO TCTTS ThTCCrrTTAC SRS TI T
- E I ¥ ¥ I A& C E F L ¥ ¢ I T r =
CC;JA""’“A"‘C'[PT :T.ﬁm"“ CCSTCTTCG@ETCTCSACTGGGTTT

w v F R T 5 T & F
f'\-’“'(’(’f‘”f‘f‘T"x?T CAGREARGEIATIOTTORETS
Cc P E n QO E R OE P2 v

CAGEAAGGC AL L GAG I U AE L BA CLCAATIUCALEEZARS
L Z E ¢ I E F @ ¢ E L L H F 2 &
455 GATGCCACTICICTOCTY MTQGOTT}ACA,TTCC}_CI:'""AC,C,L}I'."[ SATIATGGCAL STTAC‘AC}_I?A’Z‘RA’[‘TGCCBTR
la O ¢ T 2 L ¥ H F L R L & T 3 C Do T W T 3 oI
LEA CRAATETTTT ARACCRRLRALTAGETCTRELARGTED TOORATTTACCAGERGROTTGEE 'i!"!\-AT""lf"‘fT"‘lT
M T - Y
AL G

P o Lo L B
CLG LTI O LU MG PACE ACART I
oo ¥ O R ORI
FEATETCRCTGGTGURCTIGAT
w3 R DYV T & A T T
CTCTOGARGI TGT TR TEEAARAAGETERD
(S

ACALAALA
ER
QGC\.A-}TTAA""‘ ARRRTGASCATGTCAGARARATGETTTG ""AI!_-}TS’.‘ATGGGGT

s 0T T E W ORI ¥ R OK M VY OO 0O M
CTEATERCIALAARGT T EGATEEEEACETO TGO TAGEEARTTEACTE
[ |

: UM K 5 & © A A G 0N KL

SOACTCARTATOCA l‘l"i‘,jﬂ‘- f_J-I"""ATI"" TTCTCAA T AT T T CARA TN ACAAT I Cl TOCACTCACT S '1'...
a ¥ W M ¢ F M D I T F L » - b % B ¥ F E W 2 E W & ¥
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SCATCCIGLAGRRT T TCAG TGO TCC T SACAGCCAL CM&A""‘T"‘LTT...GU"‘CCQ'[ 'IACA"‘G'[I"'[LG“TUG‘-"‘CAA
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Consenzus
WA T Frocelra gracsasima 201
FER fiealiphoss nedagascarienais AMLTTT08. L 200
SR Eraclepias curassavica AMLTE517,1 158
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Cuneensus
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B bRl iphoss nadagascar lenais AMLTTTO8, 1 €37
_marasaavica ANLIER17 £3E
3"-\!:.\! matalensis AHLVEEUG.L [k
B E A lamanda calherlice WLTTSEL.1 625

Consenans gUTrvlvlgght eew 1ne el 1as ad d
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Notes: A: Nucleotide and amino acid sequence; B:Alignment of homologous sequences
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Fig.2 Sequence of nucleotide and amino acid, and homologous alignment of amino acid sequences
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it
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300

0 100
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= N-glyco notif
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N-term:Phobius
TMRs:Phobius

intra

bt

T A S, WERR o BE, FEFRITHMNEN, CERRIEME, SERRBFM; B: R4 C. BRI

Notes:A: Secondary structure. The blue stands for alpha helix, the purple stands for random coil, the red stands for extended strand, and the green stands for

beta turn; B: Three-dimensional structure; C: Transmembrane model

B3 LgFKF1 ZEBRFSIKTHNS
Fig. 3 Prediction analysis of LgFKF1 protein sequence

Hphob. / Kyte & Doolittle
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Position

B 4 LgFKF1 ZAMFERKERNLESR

Fig. 4 Bioinformatic prediction for
hydrophily/hydrophobicity of LgFKF1 protein

23 HBRAOVFERESH
231 REREABGF XS 1M HESESORRE
AL PR 7 d B, LgFKFI %K H FEARE S OB BRI

Fikimm, 2, EAR 10, 13, 19d R ERE
BT R H R RRE, JEAEREIES LA
SEAREE (RIAEIPJRSESME ], 4 H AN 13 d) &
ik AL (KBl 6) o HUILULH, LgFKFI #ERAE
AR T B TR RRL, X 55 40T 45
—3.

232 HFMBEESH —K24hH, LgFKFI
FEATE S AL PR RB S (81 7) £ 7R
. 14:00 F— R RINE RIS, ZEEH
B, IFT 23:00 AR S, RIS UESIREAL; 76
ZErh, 8:00 S — K Rk RAR AL, S 2T
#, JFT 20:00 3K B 1 AN SE SOBEFE IR 2
2:00, ZJ5MIFETHE, IFT 5:00 353 55—
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Wy fErh, 8:00 h— KRR EE, 11:00 4
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Cloning and Rhythmic Expression Analysis of LgFKF1 Gene in
Luculia gratissima

WAN You-ming, MA Hong, LIU Xiong-fang, ZHANG Xu, AN Jing, LIU Xiu-xian, LI Zheng-hong

(Research Institute of Resource Insects, Chinese Academy of Forestry, Kunming 650224, Yunnan China)

Abstract: [Objective] To study the regulatory role of LgFKFI gene during flowering process of L.gratissima, based
on the analysis of its gene structural characteristics and rhythmic expression in specific tissues. [Method] The RACE
technology was used to clone the full length cDNA of LgFKF1 gene. Sequence of nucleotides and code of protein
were analyzed by using the software of bioinformatics. qRT-PCR was applied in the rhythmic expression analysis of
the gene in specific tissues. [Result] The result of sequence analysis showed that the LgFKFI cDNA, 2 271 bp in
length, has a 1 917 bp open reading frame encoding a putative protein with 638 amino acids. The results of sequence
alignment showed that the amino acids sequence was highly homologous with the FKF1 of Kaliphora madagascari-
ensis, Allamanda cathartica, Wrightia natalensis and Asclepias curassavica, with the homology of 92.59%. LgFKF1
protein that had the closest genetic relationship with K. madagascariensis was unstable hydrophilic proteins without
signal peptide and transmembrane regions, and located in the nucleus, mainly consisted of alpha helix, irregular curl-
ing structure and extended long chain. The result of QRT-PCR showed that the expression of LgFKFI under induct-
ive photoperiod for 7 days was higher than that under non-inductive photoperiod treatment,but the expression was
lower than that under non-inductive photoperiod treatment if inductive photoperiod was more than 10 days. In a day,
LgFKF1 expressed in various tissues,and showed a high transcription level in leaf. For the rhythmic expression of
LgFKFI in different tissues, one peak value was appeared at 23: 00 in root, leaf bud and flower bud, and two peak
values were appeared at 20: 00 and 5: 00 in stem, 2: 00 and 8: 00 in leaf, 23: 00 and 5: 00 in mature flower.
[Conclusion] LgFKFI was cloned from L.gratissima, and its putative protein sequence was highly homologous with
the FKF1 of other plants. The expression of LgFKF1 gene was affected by photoperiod.Under the inductive pho-
toperiod, various tissues showed itself expression pattern. A peak value of LgFKFI expression in leaf was only ap-
peared at 8: 00 during the daytime,and the peak values in other tissues were occurred during the night. In these tis-
sues, LgFKF1 showed higher transcription level in leaf. The rhythmic expression of LgFKFI in specific tissues might
be helpful to provides some references for further study on its biological function.

Keywords: Luculia gratissima; LgFKF1 gene; cloning; rthythmic expression
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