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Abstract: Allene oxide cyclase (AOC), a key enzyme in biosynthesis of jasmonic acid, plays an essential
role in the plant defense system. In present study, a full length cDNA of AsAOC gene was cloned by the
reverse transcription PCR from Aquilaria sinensis calli. Meanwhile, the bioinformatics, prokaryotic expression,
purification, tissue-specific expression analysis, and expression analysis under different abiotic stresses and
hormone treatments were performed. The open reading frame (ORF) of ASAOC1 gene was 753 bp, encoding
a protein of 251 amino acids with a calculated molecular mass (MW) of 27.46 kD. Bioinformatic analysis
showed that ASAOCL protein contains a conserved allene_ox_cyc domain in C-terminus. The phylogenetic
analysis indicated that ASAOCL protein had the highest level of homology with the AOC protein from Morus
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notabilis. The recombinant ASAOCL1 protein was successfully expressed in Escherichia coli BL21(DE3) cells
using the prokaryotic expression vector pET28a-AsAOC1 and was purified by Ni?" affinity chromatography.
Expression analysis in different tissues indicated that ASAOC1 was primarily observed in stems, and then stem
tips and roots, following by leaves. The transcript level of ASAOC1 was induced by various abiotic stresses
including salt, drought, cold, and heavy metal stress. Furthermore, ASAOC1 expression level was enhanced
upon methyl jasmonate (MeJA), salicylic acid (SA), gibberellin (GA3), and abscisic acid (ABA) treatments.
These results provide valuable insights into the role of JA in the mechanism of agarwood formation and plant

defense system.
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Figure 1 Cloning of ASAOC1 gene from Aquilaria sinensis
calli. M: DNA marker; 1: PCR product of AsAOCL1 gene
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Figure 3 The deduced three-dimensional structure of ASAOC1
protein
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Figure2 Predicted secondary structure of ASAOCL protein with SOPMA.
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a: a-helices; g: p-turn; E: Extended strand; R: Random coil
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Figure 4 Multiple sequence alignment of ASAOC1 and AOC from other plant species. Black shading indicates amino acid identities,
red and blue shading indicates amino acid with different similarity. The catalytic residues which is the active site of AOC proteins are
shown with asterisk. The black arrow stands for f-extend strand. As: Aquilaria sinensis; Cs: Citrus sinensis; Ga: Gossypium arboretum;
Mn: Morus notabilis; Gm: Glycine max; HI: Humulus lupulus; Me: Manihot esculenta; Nt: Nicotiana tabacum; Tc: Theobroma cacao
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&4 Gossypium arboreum allene oxide cyclase 4 (XP 017626207.1)

93

a5 | Gossypium arboreum allene oxide cyclase 4 (KHG22803.1)
|
I: G

ypium arboreum allene oxide cyclase 4 (XP 017626206.1)

16 Gossypium hirsutum allene oxide cyclase (AGU09699.1)

a7 | Gossypium raimeondii allene oxide cyclase 4 (XP 012473410.1)

Gossypium hirsutum allene oxide cyclase 4 (XP 016701628.1)

Gossypium arboreum allene oxide cyclase 4 (XP 017625563.1)

98 - Gossypium arboraum allene oxide cyclase 4 (KHG19305.1)

E Theobroma cacao allene oxide cyclase 4 (EOY04249.1)
100 Theobroma cacao allene oxide cyclase 4 (XP 007033324.2)

Juglans regia allene oxide cyclase (XP 018836150)

Citrus sinensis allene oxide cyclase 4 (XP 006482294.1)
Fragaria vesca subsp allene oxide cyclase 3 (XP 004309482.1)

Ricinus communis allene oxide cyclase 4 (XP 002530384.1)

33 Populus euphratica allene oxide cyclase 3 (XP 011021206.1)
Glycine max allene oxide cyclase 3 (NP 001240078.1)

Arachis ipaensis allene oxide cyclase (XP 016181468.1)

Ziziphus jujuba allene oxide cyclase 3 (XP 015880551.1)

Aquilaria si is allene oxide cyclase 1
Morus notabilis allene oxide cyclase 4 (XP 010103817.1)

Cephalotus follicularis allene oxide cyclase (GAV92836.1)

T8 Fragaria vesca subsp allene oxide cyclase 3 (XP 004297139.1)
o 49’|_|1 Prunus avium allene oxide cyclase (XP 021814377.1)
o

Malus d tica allene oxide cyclase 4 (XP 008338701.1)

Vigna angularis allene oxide cyclase 3 (XP 017427281.1)

98

Pisum sativum allene oxide cyclase (BAE45342.1)
Medicago truncatula allene oxide cyclase (XP 003614458.1)

Glycine max allene oxide cyclase 4 (NP 001304386.1)
Glycine max allene oxide cyclase 4 (NP 001241361.1)
Manihot esculenta allene oxide cyclase (XP 021634432.1)

Nicoti tabacum allene oxide cyclase 4 (NP 001311907.1)

Hi lus lupulus allene oxide cyclase C4 (AAT96852.1)
100~ Medicago truncatula allene-oxide cyclase (CAI28046.1)

L Medicago truncatula allene oxide cyclase (XP 013447843.1)
Arachis duranensis allene oxide cyclase (XP 015862537.1)

®
=3

a1 E Vigna radiata var allene oxide cyclase 4 (XP 014496502.1)
o Vigna angularis allene oxide cyclase 4 (XP 017417163.1)

EE] Glycine max allene oxide cyclase 4 (NP 001240033.1)
49 E Glycine soja allene oxide cyclase 4 (KHN47545.1)

002 73 L Glycine max allene oxide cyclase 4 (NP 001242726.1)

Figure5 Phylogenetic analysis of AOC proteins from plants
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Figure6 SDS-PAGE analysis of recombinant ASAOCL protein.

M: Marker; 1: Uninduced E. coli containing pET28a-AsAOC1; 2:

Soluble protein from induced E. coli containing pET28aAsAOC1;
3: Insoluble fraction from theinduced E. coli containing pET28a-
ASAOCI,; 4: The purified recombinant ASAOC1 protein
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Figure 7 Relative expression level of AsAOClgene in different

tissues. Note: Repeat 3 samples, each for 3 times
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Figure 8 Relative expression level of ASAOC1 gene under
different abiotic stresses in Aquilaria sinensis cali. Note:
Repeat 3 samples, each for 3 times
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Figure 9 Relative expression level of ASAOC1 gene under
different hormone treatments in Aquilaria sinensis calli. MeJA:
Methyl jasmonate; SA: Salicylic acid; GA3: Gibberellin; ABA:
Abscisic acid. Note: Repeat 3 samples, each for 3 times
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