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Abstract: The 2-oxoglutarate-dependent dioxygenase (2-ODD) gene is regarded as the key enzyme gene
involved with aryl naphthalene lignan-podophyllotoxin synthesis. To study the expression pattern and function of
the Sc2-ODD gene, a full-length cDNA of the gene was cloned. Bioinformatic analysis, the expression pattern, and
prokaryotic expression and purification were implemented. The open reading frame of Sc2-ODD gene was 1 077 bp
and encoded 358 amino acids with a molecular weight of 40.16 kD. The Sc2-ODD protein contained the conserved
20G-Fell-oxy sequence of the 2-ODD protein. The results of phylogenetic analysis revealed that Sc2-ODD is most
closely related to Corchorus olitorius 2-ODD. qRT-PCR results showed that Sc2-ODD expression displayed
obvious up-regulation at the fruit-swelling stage, then down-regulation in the fruit-coloring period. The Sc2-ODD
gene was cloned into the bacterial expression vector pGS21T, the recombinant Sc2-ODD protein was expressed
in Escherichia coli Rosetta (DE3) cells and the fusion protein was obtained and purified by GST fusion protein
purification technology. This study will lay a foundation for further research on the function and expressional
regulation of the Sc2-ODD gene in the aryl naphthalene lignans biosynthesis pathway, and also provides a scientific
basis for improving the lignan content and the medicinal quality of Schisandra chinensis using plant genetic engi-

neering.
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The four periods (F1, F2, F3 and F4) for fruit development of Schisandra chinensis
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Primer usage Primer name

Primer sequence (5'-3")

Sequence amplification Sc2-ODD-1
Sc2-ODD-2
Construction of prokaryotic expression vector Sc2-ODD-Ncol
Sc2-ODD-Xhol
qRT-PCR amplification Sc2-ODD-F
Sc2-ODD-R
Reference gene GAPDH-F

GAPDH-R

ATGGCCACCCCAGCTGT
TCAAAGTCTGAAAGCGTCTACATAA
CATGCCATGGCCACCCCAGCTGTGTCAT
CATGAAGCTTTCAAAGTCTGAAAGCGTCTACATAAGA
TGGGGCATCTTCCAGGTC
CTTTGTCGTCGGTTGTTCGT
CAGTTGTTGATTTGACGGTGAG
CAGAGCAATGCCAGCCTTAG
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Figure 3 Hydrophilic and hydrophobic analysis of Sc2-ODD pro-

tein

1 ATGGCCACCCCAGCTGTGTCATCGGCGACGGCAGAATACGATCGAGCCAAAGAAGTAAAGGAATTCGACGACTCTAAAATCGGTGTAAAG
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Figure 2 Nucleotide and amino acid sequence of Sc2-ODD
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Figure 4 Predicted secondary structure of Sc2-ODD protein
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Phylogenetic tree of 2-ODD protein from Schisandra chinensis and other plants

Figure 5 Predicted tertiary structure of Sc2-ODD protein
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Figure 7 qRT-PCR expression analysis of Sc2-ODD at different

development stages of S. chinensis fruits

6 FHIRF Sc2-0DD EE FZFTIEH AR

AT TR FH pGS21T Ay vk, F F WU U 1) 7 v
P T pGS21T-Sc2-0DD [ i A% K ik H Ak, ik #ik
pGS21T-Sc2-ODD XU i U] % & K B, H &= & 24 &
% F) pGS21 T Hidk I (#8).
7 AKFSc2-ODDRAEERKIESHRIE

I © 2 K 8 07 1 J5 #% 3 0k 3R pGS21T-Se2-
ODD, #1k Rosetta (DE3) B #k, Pk o % 37 °CHs 7%

M 1 2

5000 bp
3000 bp

2000 bp
1500 bp
1000 bp

750 bp

500 bp
250 bp
100 bp

Figure 8 Double digestion and identification of induced protein
of recombined vector pGS21T-Sc2-ODD by agarose gel electro-

phoresis
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Figure 10 Purification analysis of Sc2-ODD protein. M: Medi-
um molecular weight protein marker; 0: Sediment after ultrasonic
treatment; 1: Supernatant after ultrasonic treatment; 2: Protein ef-
fluent after binding to the GST column; 3, 4: Effluent washed by
wash Buffer
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