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Effect of Exogenous Salicylic Acid on Protein Synthesis in Tangerine (Citrus reticulata Blanco) Fruit
under Stress
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Abstract

Salicylic acid (SA), a plant hormone, was investigated for its role in stress responses of tangerine fruit,
including synthesis of some proteins in cell wall differentiation processes, carbohydrate and amino acid synthetic
pathways. Tangerine fruit was collected from a commercial orchard in Songkhla province, Thailand. Exogenous
SA at 250 pmol/L was dropped onto the two-wounded sites of the tangerine peel. The treated fruits were
incubated at 25 C for 72 hours. Crude proteins were extracted from the treated flavedo tissues by 0.5% sodium
dodecyl sulfate, then the crude proteins were precipitated by 0.15% deoxycholate and 72% trichloroacetic acid
and further separated using SDS-PAGE. The whole proteins in the peel tissues were analyzed by the shotgun
proteomics method. A separating gel was cut into 1x1 mm?’ pieces and digested with trypsin. The obtained
peptides were then identified by LC-MS. The results showed that 4 out of 74 proteins were present in the SA-
treated flavedo compared with the control (ethanol). Polyamine oxidase was identified to be involved in cell wall
differentiation processes. Sucrose synthase 4 and phosphoglycerate dehydrogenase-like protein were associated
with carbohydrate synthesis whereas B-type asparagine synthetase chloroplast precursor was involved in amino
acid synthesis. This evidence suggests that exogenous SA plays an important role in promoting biological
process in terms of protein accumulation in response to stress in tangerine fruit tissues.
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Figure 1 (A) Venn diagram representing a number of proteins in the salicylic acid treated citrus flavedo (gray
colour), control (80% ethanol: black colour), and both treatments (gray-black colour). (B) A number of
proteins in each treatment. (C) The same proteins (dark grey bar) and the total different proteins (light

grey bar) in both treatments.

Table 1 Identification of citrus proteins related to cell wall differentiation processes, carbohydrate and amino

acid  synthetic pathways by exogenous salicylic acid induction.

Relative molecular

Protein name Protein function Peptide Accession no.*
mass (Da)
Carbohydrate )
Sucrose synthase 4 } MANAER 707.1867 gi[22331535
synthetic pathway
Phosphoglycerate
Progly ] Carbohydrate ]
dehydrogenase-like . KQAIMAIGVDDIPSK 1601.6015 gil21536501
) synthetic pathway
protein

B-type asparagine
P parag Amino acid synthetic

synthetase chloroplast SGSVGFISGLPDIMR 1551.0089 gi|303274306
pathway
precursor
) ) Cell wall differentiation )
Polyamine oxidase EGYKGIMR 969.9969 Qi|22002131
processes

*Reference: The accession numbers can be obtained from NCBI database.
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