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Plant proteome analysis by mass spectrometry:
principles, problems, pitfalls and recent developments
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Basic strategy from extraction through fractionation and purification to mass spectrometric

analysis is discussed and some plant proteomic applications are reviewed, as are imminent future

developments in relevant mass spectrometric instrumentation.

Technical aspects of functional proteomics in plants Phytochemistry, 2004, 65, 1487
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In proteome analysis, many improvements in separation and identification of proteins

have rapidly been achieved, and some new techniques, which include top-down mass

spectrometry and tandem affinity purification, have emerged. These techniques have

provided the possibility of high-throughput analysis of function and functional network of

proteins in plants. However, more sophisticated techniques and software are essential. The

development and adaptation of such techniques will ease analyses of protein profiling,

identification of post-transactional modifications and protein–protein interaction, which

are vital for elucidation of the protein functions.

Proteomic capacity of recent fluorescent dyes for
protein staining
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Recent fluorophores (5-hexadecanoylamino-fluorescein, Deep Purple�, Sypro Ruby�)

were compared to classical visible dyes (colloidal Coomassie blue, silver nitrate), using

Arabidopsis total protein extract, for various parameters important in comparative

proteome analysis: background, staining saturation, sensitivity, staining reproducibility.

Subtle modification of isotope ratio proteomics; an
integrated strategy for expression proteomics

Phytochemistry, 2004, 65, 1507
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Modification of the 13C/12C isotope ratio of plant protein samples is being investigated as an

alternative to full isotopic exchange for coding in proteomics. Provided the isotope ratio is

subtly modified, protein identification experiments are not compromised and thus provide

elemental composition for accurate isotope ratio decoding.



Untangling multi-gene families in plants by integrating
proteomics into functional genomics
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The classification and study of gene families is emerging as a constructive tool for fast

tracking the elucidation of gene function. We review the growing role of proteomics in

analysing gene families in model plant species by specifically identifying the products of

closely related genes, determining their abundance, and coupled to affinity chromatography

and subcellular fractionation studies, providing location within cells and functional as-

sessment of specific family members.
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This paper suggests how classical proteomics can be improved by use of multivariate

statistical analysis. Multivariate statistics offers a cognitive approach in handling large data

sets. An introduction to the most widely used methods and three practical examples of

analysing proteomic data of plant extracts are given.
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This report reviews the high-throughput, genome-scale biochemical annotation method

based on the cell-free system prepared from wheat embryos.

The Arabidopsis phenylalanine ammonia lyase gene
family: kinetic characterization of the four PAL
isoforms
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In Arabidopsis thaliana, four genes have been annotated as provisionally encoding

phenylalanine ammonia lyase (PAL). In this study, recombinant native AtPAL1, 2, and

4 were demonstrated to be catalytically competent for LL-phenylalanine deamination

(Km values between 64 and 71 lM), whereas AtPAL3 was of very low specific activity in its

N-terminal His-tagged form.
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Proteome analysis differentiates between two highly
homologues germin-like proteins in Arabidopsis
thaliana ecotypes Col-0 and Ws-2
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Two highly related germin-like proteins differing in only one amino acid residue were detected

by proteome analysis based on 2-D gel separation of extracts and identification by mass

spectrometry. Results were confirmed by 2-DWestern blotting which also allowed to detect

AtGER3 protein for the first time in root extracts.

Investigation of cationic peanut peroxidase glycans by
electrospray ionization mass spectrometry
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The structure of the complex glycans from cationic peanut peroxidase were characterized

using off-line HPLC and electrospray ionization mass spectrometry.

Mapping of the Physcomitrella patens proteome Phytochemistry, 2004, 65, 1589
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The potential of the moss Physcomitrella patens to serve as a model organism for plant

functional genomics is further widened by the feasibility of proteomic approaches.

A two-dimensional proteome map of maize endosperm Phytochemistry, 2004, 65, 1609

Valérie M�echin, Thierry Balliau, Sophie Château-Joubert, Marléne Davanture,
Olivier Langella, Luc N�egroni, Jean-Louis Prioul, Claudine Th�evenot, Michel Zivy,
Catherine Damerval

A two-dimensional reference map of maize endosperm proteins was established, with the

identification of 496 spots sorted in 15 functional categories. The three most abundant

categories were metabolism, protein destination and protein synthesis. This map is the first

step for investigating maize endosperm development.
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Environmental and transgene expression effects on the
barley seed proteome
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The water-soluble seed proteins of Hordeum vulgare cv. Barke and Golden Promise were
compared. Protein spots that differed between greenhouse and field-grown or wild type and
transgenic seeds were identified.

Thioredoxin targets of developing wheat seeds
identified by complementary proteomic approaches
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Proteomics in combination with fluorescence (A) and affinity chromatography (B) isolation
procedures led to the identification of 68 thioredoxin target proteins in wheat endosperm
and flour, 40 not described in seeds, that changed during development. The isolation
procedures were complementary: of the total targets, 1/3 were found with both procedures
and 1/3 were unique to each.

Cell-specific protein profiling in Arabidopsis thaliana
trichomes: identification of trichome-located proteins
involved in sulfur metabolism and detoxification

Phytochemistry, 2004, 65, 1641
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A complete S-adenosylmethionine pathway cluster and other proteins involved in sulfur

metabolism and detoxification are shown to be present in trichome cells.
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Impact of sewage sludges on Medicago truncatula
symbiotic proteome
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Two-dimensional electrophoresis, matrix-assisted laser desorption ionization mass

spectrometry and image analysis were used to study the effects of sewage sludges on the

proteome ofMedicago truncatula roots in symbiosis with the arbuscular mycorrhizal fungus

Glomus mosseae or the rhizobial bacterium Sinorhizobium meliloti.
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