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Roles of Mitogen-activated Protein Kinase Cascades in
ABA Signaling Regulation of Plant Development
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Abstract: The plant hormone abscisic acid ( ABA) plays a pivotal role in a variety of
developmental processes and adaptive stress responses to environmental stimuli in plants.
Mitogen-activated protein kinase (MAPK) cascades are key signaling modules for responding
to various biotic and abiotic stresses in plants. MAPK cascades are involved in ABA signaling
in seed germination, stomatal movement, plant growth and development. We summarized the
ABA-induced gene expressions and protein kinases activation of components in the MAPK
cascades pathway, as well as the regulation of MAPK cascades implicated in ABA signaling.
We also discuss research prospects of the roles played by MAPK cascades in ABA signaling,
and the screening of MAPK substrates in the study of MAPK cascade responses to various
stimuli.
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CRLK: Calmodulin-regulated receptor-like kinase; MAP3K/MKKK/MEKK Mitogen-activated protein kinase kinase kinase;
MKK: Mitogen-activated protein kinase kinase; MPK/MAPK . Mitogen-activated protein kinase; CAT. Catalase; ROS: Reac-
tive oxygen species; PP2C; Type 2 C protein phosphatases; PYR: Pyrabactin resistance; PYL. PYR1-like; RCAR. Regula-
tory component of ABA receptor; SnRK2s: SNF1-related protein kinase; SLAC1. Slow anion channel-associated 1; SOS1.
Salt overly sensitive 1; PHS1. Propyzamide-hypersensitive 1; IBR5: Indole-3-butyric acid response 5; AP2C1. Clade B of

the PP2C-superfamily member.
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Fig. 2 General schematic presentation of MAPK cascade involved in regulating ABA signaling transduction
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