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Effect of postharvest ethylene and 1-methylcyclopropene treatments on

protein profile in Zizania latifolia mitochondria based on iTRAQ labeling
technique
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Abstract:  Using isobaric tags for relative and
% B #:2018-06-05

E€UR : EHKARPF G HFFR AT (31401612) .
PEEEA T BL(1985-) 5B WALLT % A WL JET, EE A 2D-LC-MS/MS techniques, the effects of ethylene (ETH)
SR 52497, (E-mail) konanke2016@ 126.com and 1-methylcyclopropene ( 1-MCP) treatments on protein

BIRAEE DM, (E-mail) luohaibo_1216@ 126.com profile in Zizania latifolia mitochondria were explored. The

absolute quantification (iTRAQ) labeling combined with
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results showed that a total of 1 908 proteins with two or more peptides were identified. Compared with the Z. latifolia stored
for 0 d, there were 315 proteins in the Z. latifolia stored for 3 d and 6 d under control, ETH and 1-MCP treatments showed
significant ( P<0.05) change in relative quantitation based on two-fold difference. The gene ontology ( GO) and kyoto ency-
clopedia of genes and genomes (KEGG) pathway analysis results of these differentially expressed proteins showed that the
proteins associated with metabolic pathways, biosynthesis of secondary metabolites, biosynthesis of amino acids, biosynthe-
sis of antibiotics, carbon metabolism, carbon fixation in photosynthesis, 2-keto acid metabolism, arginine biosynthesis, al-
pha-linolenic acid metabolism and dicarboxylate metabolism in postharvest Z. latifolia mitochondria were significantly en-
riched during storage at 25 °C for three days. After six days of storage, carbon fixation in photosynthesis, alpha-linolenic
acid metabolism and dicarboxylate metabolism pathways were weakened, while the proteins associated with valine-leucine-i-
soleucine degradation, alanine-aspartate-glutamate metabolism and pentose phosphate pathway ( PPP) were significantly
enriched. ETH treatment significantly enriched the proteins associated with the oxidative phosphorylation (OXPHOS) , gly-
cine-serine-threonine metabolism, alanine-aspartate-glutamate metabolism, PPP and phenylalanine-tyrosine-tryptophan bio-
synthesis pathways after three and six days of storage. MCP treatment significantly enriched proteins associated with the tri-
carboxylic acid (TCA) cycle, alanine-aspartate-glutamate metabolism, valine-leucine-isoleucine degradation, PPP, C5-
branched dibasic acid metabolism pathways after three and six days of storage. These results indicated that the metabolic
pathways, biosynthesis of secondary metabolites, biosynthesis of amino acids, biosynthesis of antibiotics, carbon metabo-
lism, carbon fixation in photosynthesis, 2-keto acid metabolism, arginine biosynthesis, alpha-linolenic acid metabolism and
dicarboxylate metabolism were related to postharvest senescence of Z. latifolia, TCA, OXPHOS, PPP, C5-branched dibas-

ic acid metabolism pathways and amino acids metabolism may be play critical roles in postharvest senescence of Z. latifolia.

Key words:

formatics; senescence
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Fig.1 SDS-PAGE analysis of protein samples from Zizania lati-

folia mitochondria
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Fig.2 Effects of ethylene( ETH) and 1-methylcyclopropene(1-MCP) on mitochondrial protein profile in Z. latifolia during storage at 25 °C
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Table 1 Statistics of differentially expressed proteins in different treatments

Hededl AN 2 5 2R AT 2252k AT 22 e IR T 3 252

EARDR 6 HEARE PEARVR 6 FIRE A B
ETH3d/CK0d 5 CK3d/CK0d 79 58 52 6
1-MCP3d/CKOd 5 CK3d/CKOd 142 27 21 6
1-MCP3d/CK0d 5 ETH3d/CKOd 170 49 28 21
CK6d/CKOd 5 CK3d/CKOd 72 64 59 5
ETH6d/CKOd 55 ETH3d/CK0d 148 67 61 6
1-MCP6d/CK0d 5 1-MCP3d/CK0d 162 30 24 6
ETH6d/CKOd 55 CK6d/CKOd 79 103 81 22
1-MCP6d/CKOd 5 CK6d/CKOd 75 88 65 23
1-MCP6d/CKOd 5 ETH6d/CKOd 80 104 83 21

FALPRILIE 2 7,
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Table 2 Bioinformatics analysis of differentially expressed proteins
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ETH3d/CKOd 1252 444 171 104 328 148 76 20
1-MCP3d/CKO0d 1 086 363 128 61 325 165 73 32
CK6d/CK0d 1274 537 167 76 346 164 75 24
ETH6d/CKOd 1458 692 164 80 442 234 76 30
1-MCP6d/CKOd 1 361 549 189 116 357 180 64 19
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Table 3 The significantly enriched KEGG pathway of differentially expressed proteins
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