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Abstract: Objective To separate the full length cDNA of gene encoding the key enzyme AK in aspartate metabolic pathways of
Carthamus tinctorius and to construct plant overexpression vector. Methods According to annotation on transcriptome library of C.
tinctorius and core fragments and expression analysis data of CtAK identified by qRT-PCR, we separated the full length cDNA of AK
gene of C. tinctorius (CtAK) using RACE technology and constructed plant expression vector using recombinant DNA technology.
Results Bioinformatics analysis showed the full length CtAK was 1 703 bp and ORF area was 1 626 bp, encoding 541 amino acid
residues. The function structure domain analysis showed the gene might be a monofunction feedback inhibition sensitive AK1 from
plant. We successfully constructed plant expression vector pPCAMBIA3301-CTP-AK1 which contained 35 S promoter and Bar resistance
genes and chloroplast transit peptide by recombinant DNA technology. Conclusion The gene encoding CtAK1 is obtained and the plant
overexpression vector is constructed, which lays the foundation for researching on biological function and mechanism of action in
amino acid metabolism regulation of C. tinctorius .
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Fig. 1 RACE electrophoresis of 3’ (A) and 5’ (B) terminals

M-Marker 1-BI{EX L 2~8-PCR "4 CtAK A
M-Marker 1-negative control 2—8 Amplified by PCR full length
of gene encoding CtAK

2 CtAK EF £ cDNA PCR ¥ 3 i K
Fig. 2 PCR electrophoresis of full-length cDNA of CtAK
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Table 1 Analysis on amino acid sequence for CtAK

RER B % HHEWR g /%
TR 39 72 | BER 30 55
AN 26 48 | HIRAR 14 26
RAWBEE 23 43 | KNAEAR 20 3.7
REER 27 50 | HER 25 46
EER 10 1.8 | 24 41 76
BAEWE 16 3.0 | HER 35 65
BHR 33 6.1 | AR 4 07
Ham 34 63 | BER 9 17
HEATR 14 26 | #ER 48 89
SREER 35 65 | MIEHER 0 0.0
SRR 58 107 | SfEMEERR 0 0.0
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Blue line represented alpha helix, red line represented extended strand, green line represented beta turn, length represented percentage
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Fig.3 Secondary structure of protein encoded by CtAK
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Fig. 4 Analysis on Conserved Domains (A), Blast (B), and InterProScan (C) of protein encoded by CtAK
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Fig. 5 Hydrophobicity analysis on CtAK1 encoding protein
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6 CtAK1 &R 3 %45
Fig. 6 3D structure of CtAK1 protein
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Fig. 7 Alignment of CtAK1 proteins from different plants
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Fig. 8 Constructed recombinant vector of pCAMBIA3301-
CTP-CtAK1
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Fig. 9 PCR identification of pCAMBIA3301-CTP-CtAK1
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Fig. 10 Enzyme digestion identification of pCAMBIA3301-
CTP-CtAK1 recombinant plasmid
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