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Molecularbasisofthericeblastfungus
Magnaportheoryzaeutilizingautophagy

andcellwallintegritysignalingto
governpathogenicity

Figure　 Modelof M．oryzae utilizing MpAtg１Ｇ
dependentMoMkk１phosphorylationtostimulatethe
CWIsignalingandenhanceitsinfectiononrice．

WiththefinancialsupportprovidedbytheNationalNaturalScienceFoundationofChina,theresearch
teamledbyProf．ZhangZhengGuang(张正光)attheKeyLaboratoryofIntegratedPestManagementon
CropsofEducation,DepartmentofPlantPathology,CollegeofPlantProtection,NanjingAgricultural
University,wentastepfurtherintoexamininghowthericeblastfungusMagnaportheoryzaeintegrates
autophagyandcellwallintegritysignalingpathwaystogovernpathogenicity．Theresultwasrecently
publishedinAutophagy (２０１９,２４:１—１７)．

BlastcausedbythefilamentousascomyceteM．oryzaehasbeenthemostdestructivediseaseofrice
duringthewidespreadcropcultivation,resultinginsignificantyieldlossesofvaryingbetween１０％ and
３０％,whichposesseriousthreatstotheglobalfoodsupplysecurity．Withtheavailabilityofgenome
sequencesandadvancedresearchtoolsforclassicalandmoleculargenetics,M．oryzaeisrapidlybecoming
amodelorganismintheresearchfieldofphytopathology,especiallyforthestudyoftheplantＧpathogen
interaction．

Asahemibiotrophicfungus,M．oryzaeundergoesaninitialbiotrophicstagebeforeswitchingtoa
necrotrophicstagethatpromotesplantcelldeath．Duringthebiotrophicstageofinfection,thefungus
synthesizesandsecretesarepertoireofeffectorproteinstosuppressplantimmunityandtomanipulatehost
cellphysiologyforthenextstagesofinfection．Mostofthesecretedandtransmembraneproteinsare
synthesized,folded,andmaturedintheendoplasmicreticulum (ER)．However,asmuchasathirdof
newlysynthesized proteins failto achieve native structures correctly owing to imperfectionsin
transcription,translation,andpostＧtranslationalmodificationsorproteinfolding．Thus,aninevitable
consequenceofthehighrateofproteinsynthesisistheaccumulationofmisfoldedproteinsintheER．To
counteractthis,cellsactivatetheunfoldedproteinresponse(UPR)pathwaytodegradethesemisfolded
proteins．Atthesametime,autophagy,ahighlyconservedcatabolicprocessintheeukaryoticcells,is
responsibleforvacuolar (lysosomal)degradationofproteins,membranes,andorganellesaccordingto
functionalandenergeticneedsupontheenvironmentalstressorpathogeninvasion．Prof．Zhangsgroup

hasfoundthatERstresscouldactivatecellwall
integrity (CWI)signaling independent of the
upstream kinase MoMck１．Consideringthat ER
stressis also associated with autophagy,they
investigatedandidentifiedalikelylink between
autophagyandCWIsignaling．

Interestingly,theyfoundthat,duringM．oryzae
infection,the accumulation of ER stress could
stimulate MoAtg１, a core autophagyＧrelated
protein,to directly phosphorylate MoMkk１,an
essentialkinase downstream of MoMck１． This
MoAtg１ＧdependentMoMkk１phosphorylationcould
further enhancethe CWIsignaling pathway to
governthepathogenicityofM．oryzaeonrice．


