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Abstract: The mitogen-activated protein kinase (MAPK) cascade pathway is a highly conserved signal transduction
module in eukaryotes, playing a central role in plant growth and development, stress responses, and immune defense. As a
globally significant food crop and a model monocot plant, rice directly links yield and quality improvements to food security.
Recent studies have extensively revealed that genes of the rice MAPK family play crucial roles in grain shape and grain
number formation, anther and embryo development, hormone signaling regulation, disease resistance, and adaptation to
abiotic stress. This review systematically summarizes the classification and structural characteristics of the rice MAPK
family, outlines recent research advances in its roles during growth and development, hormone signaling transduction,
disease immunity, and stress responses, and summarizes the key identified MAPK cascade pathways and their regulatory
mechanisms. This work provides a reference for further elucidating the rice MAPK signaling network and lays a theoretical
foundation for molecular design breeding to enhance rice yield and stress tolerance.
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Fig. 1. Phylogenetic tree of 17 MAPKSs from rice
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Table 1. Roles of the MAPK gene in rice
P 54 SR 45 P TR BHLIR
Subtype Group Gene name Gene ID Biological function Reference
TEY A OsMPK6 0s06g06090 KT RIS R R, KPR/ S AR, RS, 4625 [10-16, 18, 19,
MIERIR A, AARKTERR M, R g A surt, mdh 21,24, 35,42,
Bk, P HAmTA, R 43, 49, 50]
Regulation of rice grain shape and weight, plant architecture, grain
size and number of grains per panicle, panicle architecture, and the
development of anthers and embryos; regulation of rice panicle
elongation, resistance to rice blast, bacterial leaf blight, salinity and
alkalinity, and cold stress during the seedling stage, drought tolerance
TEY B OsMPK?2 0508206060 I Regulating photorespiration [25]
TEY C OsMAPK 14 0s02g05480 AR TKER Regulating seed dormancy [23]
TEY C OsMPK7 0s06g48590 WK FEFTRAR, i 3R [23, 48]
Regulating rice seed dormancy and salt tolerance
TEY A OsMPK3 0s03g17700 MR AR, RR, AR, mRbE, KREWEAE 19, 27-29,31,
Factors affecting grain length and weight, rice blast, bacterial leat  41-43, 46, 47]
blight resistance, heat stress, and rice cold tolerance
TEY B OsMPK4 0s10g38950 WS, AR FElmbitk [22, 36, 38]
Regulation of embryo development, bacterial leaf blight, rice blast
resistance
TDY D OsMPK20-5 0s05g49140 W KR, B EdTE [39]
Regulating resistance to brown planthoppers and white-backed
planthoppers
TDY D OsMPK20-4 Os01g47530 K% FE Unidentified
TDY D OsMPK20-2 0505250560 K% FE Unidentified
TDY D OsMPK20-1 0s01g43910 AR R A Regulation of lignin synthesis [26]
TDY D OsMPK20-3 Os06g26340 K% Unidentified
TDY D OsMPK17-1 0s06g49430 VA FERPIME Regulation of rice blight resistance [32]
TDY E OsMPK17-2 0s02g04230 K% Unidentified
TDY E OsMPK 14 0505205160 K% Unidentified
TDY E OsMPKI6 Osllgl7080 WA FESRLR AN A [33]
Regulation of rice blast and bacterial leaf blight
TDY E OsMPK21-2 Os01g45620 K% E Unidentified
TDY F OsMPK21-1 Os05g50120 SRR AU, R KRR [37, 53]

Negatively regulating bacterial leaf blight resistance, modulating rice

drought tolerance
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Fig. 2. Molecular network of MAPK family genes regulating rice growth and development
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Fig. 3. Molecular network of rice MAPK genes responding to biotic stress
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