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Analyzing the molecular mechanisn of crop allelopathy by using differential
proteam ics

HE HuaQin“? LN Wen-Xiong"*, LIANG Yi-Yuan’, SONG BiQing’, KE YuQin"? GUO Yu-
Chunl’z, L ANG Kang-Jin92 (1 School o L if eScience, FujianA griculture and Forestry U niversity, Fuzhou 350002, China; 2 K ey
L aboratory o Pesticide and Cheamical B iology, M inistry d Education, China). Acta Ecologica Sinica, 2005, 25(12): 3141 3145

Abstract: In thispaper, differential proteomicmethodw asemployed to study themolecular mechanisn of crop allelopathy. The
traditional Q TL method was also compared Expermentswere conducted to detemine the molecular mechanisn of rice
allelopathy under the biotic stresses induced by barnyardgrass (Echinochloa crus-galli L. ). One of the wo cloning tillers,
obtained from single rice plant at 5 leaf-stage, was cultivated in potsw ith the addition of root exudates of either rice or
barnyardgrass, regectively. At 7d, their leaf proteinsw ere extracted for wo-dimensional electrophoresis (2DE). M ore than
800 proteinswere rewlved in each 2DE gel and four leaf proteins digplayed differentially. The four proteins show ed high
degree of reproducibility in the allelopathic rice reponse to the stressesof barnyardgrass Individual protein potsw ere excised
respectively from the 2DE gel and measured by MALD F-TOFM S Their PeptideM ass Finger Prints (PV F) w ere obtained

Further SN ISS-PROT database search identified four matched proteins peroxidase 2 precursor (POD), phenylalanine
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anmonia-lyase (PAL), 3-hydroxy-3-methylglutaryl-coenzymeA reductase 3 (HGM R) and thioredoxinM -type (Trxm). The
genes ecoding these four differential proteinswere located on the chromosome 4, 7, 8, and 12 of rice The QTL s of rice
allelopathy varied w ith the donor plants, receiver plants and bioassay methods used QTL analysis based on its goproximate
map locations and its snall effects on phenotype proved to be inefficient A dvances in proteom ics provide opportunities for
accurate identification of positional, functional and expressional genes By comparison of 2DE protein patternsobtained from
the treated and untreated plants, a set of stressregponsive proteins encoded by expressional candidate genes could be
identified Sequencing of these stressed-regponsive proteinswiill then reveal the gene functions asociated w ith the stress
tolerant trait The encoding genesw ill thus be regarded as both expressional and functional candidate genes

Key words allelopathic rice (Oryza statival ); environrmental stresses differential proteomics molecular mechanisn
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