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Cloning and sequence analysis of 4-coumarate .
CoA ligase gene from Fagopyrum tatarium

LING Yao', GAO Fei”, WANG An-Hu’, LI Cheng-Lei’s CHEN Hui*, WU Qi*"

(1. Institute for New Socialist Countryside Development » Sichuan Agricultural University , Ya’an 625014, Chinas 2. College of
Life Sciences, Sichuan Agricultural University . Ya’an 625014, China; 3. Xichang College, Xichang 615000, China )
Abstract: This study focused on cloning and characterizing the 4-coumarate: CoA ligase gene (Ft4CL) from Fago-
pyrum tatarium. Using buckwheat species ‘Xi Qiao No.2”, according to the conserved squences of 4CL from Gen-
Bank,a pair of degenerate primer was designed and synthesized. Through RT-PCR (reverse transcription PCR) tech-
nique, the conserved fragment of Ft4CL was amplified from the total RNA of F. tataricum flower buds. Then, the
RACE technique (rapid-amplification of ¢cDNA ends) was performed,and the 5" end and 3" end of Fr4CL were suc-
cesfully amplified, respectively. The complete cDNA of Fr4CL was obtained by splicing the above sequences,and a
pair of gene-specific premie was synthesized to amplify the ORF (open reading frame) regine of Fr4CL. Using DNA-
man software to deduce the ORF sequence of Ft4CL to the amino acid sequence, its homologous with other 4CLs
were analyzed by NCBI Blast tool. The secondary structure of Ft4CL was predicted by SOPMA Chttp://pbil.
ibep.fr) , multiple sequence alignment was performed by DNAman software, and phylogenetic tree was built with

neighbor-joining method by MEGA 5.0. The results were as follows: the similarity of Ft4CL with F. esculentum
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(HM149785) showed the hightest level (up to 94%) and it ranging form 66 % —75% with other plant 4CLs. Multi-
ple sequence alignment results showed that the Ft4CL had conserved motifs of BOX]and BOXII near by the C-termi-

nus, but it had relatively low similarity with other 4CLs at the C-terminus. According to the phylogenetic tree analysis

results, the selected 4CLs were grouped into 2 cluster, Ft4CL, Arabidopsis thaliana 4CL1,and A. thaliana At4CL2

belonged to Clusterl. In conclusion, the results could provide basic data for in-depth study of Fagophrum tatarium

flavonoid pathway. Furthermore, this study indicated that Ft4CL could be a new candidate target gene for developing

high flavoniod F. tatarium by metabolic engineering technology in future.
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Table 1 Primers used in the study
EIE7E2 5197 5 519 &
Primer name Primer sequence Role of primer
4CLdf 5'-“TTAAGGGCATTTCCTA(C/T)GA(G/T)(C/TYAT(G/T)T(G/C)GA-3’ 1RSF B vk
4CLdr 5'-TAGCCGAATCACTCG(C/T)CAT(C/T)(A/C)T(C/TOGA(A/G) TA-3' Cloning of gene conserved fragment
3-gsp 5'-GACCCAGAGGCGACGAAAAATACAA-3’ % —% 3'RACE The 1st round 3'RACE
3ngspl 5 -CGGCGACATTGGATTAGTAGATGAT-3' % —# 3'RACE The 2nd round 3'RACE
3-ngsp2 5'-GGTGTTCTACAAGAGAATCGGTCGA-3' % =4 3'RACE The 3rd round 3'RACE
5-gsp 5'-GCACCGGACATGATAAGGCGAATAGAAG-3' % —% 5'RACE The 1st round 5'RACE
5-ngspl 5'-“TTAGGCATGATGAGGATCGCGGAACCAAC-3’ % — 4 5'RACE The 2nd round 5'RACE
5-ngsp2 5'-GCGCAAAGCAAAACCGAGTTGAGAGAGTAG-3' % =4 5'RACE The 3rd round 5'RACE
4CL1f 5'- CCCACCAAAGTAATATCAATTAACT -3; FtACL ¢DNA &K ¥ 44
4CLr 5'- TTAGCTCCTTCCTAAGGATT -3’ Ft4CL ¢DNAfull-length amplification
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Fig. 1  Amplification of F£4CL conservative fragment
from tartary buckwheat  1,2. Conservative fragment;
M. DNA Marker D2000.

M 1 2
e
1000bp— = bg
500bp— W

B

Kl 2 #3F Ft4CL 19 3'RACE M. DNA ##i2 IV ;
LS —Rp i A R 2. S Ry A R, T,
Fig. 2 3'RACE of Ft4CL gene M. DNA Marker IV;
1. The first round of PCR amplification; 2. The second

round of PCR amplification. The same below.
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Fig. 3 5'RACE of Ft4CL gene
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Fig. 4 Ft4CL ORF amplification of F. tataricum
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Fig. 5 Alignments of Ft4CL encoding protein with other 4CL proteins
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Fig. 6 Construction result of phylogenetic tree
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