Proteomics: A tool to identify a novel protein from the moss Physcomitrella patens
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The moss Physcomitrella patens is a model plant for the study of gene function using a
knockout strategy. To establish a proteome database for P. patens, we resolved over 1,500
obtained, 133 protein spots were matched to different expressed sequence tags (ESTS) using
the public EST database. After BLASTX search with these ESTs, we were able to predict
the identities of 90 protein spots. Most of the identified proteins were related to energy or
primary metabolism. Comparative analysis between protonema and gametophore allowed
us to identify 25 differentially expressed proteins in these two stages. Internal sequencing
using LC/MS/MS was applied to characterize additional unidentified proteins in PMF,
identifying some novel proteins in this species. Among those, a metallothionein type 2
(PpMT2) protein was identified and characterized, which was highly upregulated in
gametophore tissue at the protein level as well as the mRNA level. The expression of
PpMT2 was induced by solid culture. Northern blot analyses shown that PpMT?2 is induced
in response to various abiotic stresses such as copper, cadmium, cold, IAA, and ethylene.
We suggest that PpMT2 is not only involved in metal binding and sequestering, but also in
many biological aspects as a metal messenger or a protein with additional functions. Taken
together, our results confirmed that EST databases in conjunction with PMFs could be used
to identify proteins from organisms when only incomplete genome sequence information is
available.
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