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Plants have ubiquitous response to abiotic stresses causing severe damage to structural organization and physiological
mechanism of plant cell. The capacity of surviving under those adverse condition makes the plant Physcomitrella
patens as a model for functional genomics of adaptive environments. In higher plants, exogenous ABA application
and artificial cold acclimation were found to be the tools of enhancing stress. But the mechanism is still unclear in
lower plants like P patens. Analysis of ABA-insensitive lines would be important for identification of gene expression
pathway involved in ABA perception and signal transduction. Present study was undertaken to clarify the mechanism
underlying physiological processes leading to the development of freezing, desiccation, salt and osmotic stress tolerance
in ABA insensitive lines of P. patens. In this study we used the transgenic D2-1 line expressing the catalytic domain
of protein phosphatase 2C negatively regulating ABA signaling, and the ABA-insensitive AR7 mutant isolated by
ultraviolet mutagenesis and wild type of P.patens. Both mutant and transgenic lines of P. patens were sensitive to
freezing, desiccation and osmotic stresses. In wild type, ABA enhanced tolerance to all type of abiotic stresses.
Accumulated sugar and proteins in mutant, transgenic and wild type lines explained their role in stress tolerance under
ABA treatment. Changes in cold-acclimated protonema cells explained the influence of freezing stresses in P. patens.
Protonema cells of the wild-type P. patens acquired freezing tolerance in response to cold and abscisic acid treatment.
Effects of low temperature treatment on freezing tolerance indicated that the low temperature treatment for seven days
of wild type plants increased the freezing tolerance significantly but the treatment had little effect on that of ABA-
insensitive lines. In contrast, non-acclimated protonemata from both wild type and ABA-insensitive plants were of
less survival rate. Protein and sugar analyses indicated that cold treatment induces accumulation of specific LEA-like
proteins and soluble sugars in wild type, whereas the treatment increased only soluble sugars but not LEA-like proteins
in the ABA-insensitive lines. As the cold acclimation could not increase freezing tolerance in ABA insensitive lines, it
can be concluded that P. patens had an ABA dependent pathway of cold induced gene expression.
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