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Abstract: [Objective] A mutant rice showing signs of early senescence on leaves and susceptibility to rice blast and blight
was used for phenotypic and genetic analyses to study the genes associated with the aging mechanism and vulnerability to the
diseases of rice plants. [Method] Resistance to blast and bacterial blight of the mutant rice w/4 with symptoms of early
senescence was tested by artificial inoculation. Phenotype classification of the mutant was determined by chlorophyll content

measured in vitro under induced darkness. Expressions of the genes related to senescence and pathogenesis in the mutant and
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wild-type japonica rice variety, Yunyin (YY), were compared. [Result] After inducing darkness for 24h, the chlorophyll

content in wi/4 was 5% lower than that in YY, and the difference reached a 1% statistical significance level in 48 h. The
expressions of senescence-related genes SGR, Osh36, Osh69, PAO, NYC3, and RCCR1 in wi4 were significantly higher than

those in the wild-type counterpart. The mutant rice was more susceptible to the artificial inoculations of rice blast and bacterial

blight, and the pathogenesis-related genes PRIa, PR4, Cthl, PR1b, PBZI, and PR3 significantly up-regulated in w/4 than in

YY. [ Conclusion] The mutant rice wi4 showed the typical senescence phenotypes with a higher susceptibility to rice blast

and bacterial blight than the wild-type YY. The expressions of pathogenesis-related genes in the mutants were significantly

altered that substantially affected its defense system leading to the early senescence and disease susceptibility as observed in

the study.
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Fig. 1| Early senescence on mutant wi4 and wild-type YY rice plants after in vitro darkness-induction
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Table 1 Resistance to blast disease of mutant w14 and wild-type YY
Bk Strain #*7 Phenotype (wl4/YY/LTH) Pk Strain 72 Phenotype (wI4/YY/LTH)
SM17021-2 S/S/S NH15092 S/S/S
NH15039 S/S/S NH15040 S/R/S
JY14027 S/S/S NH17025 R/R/S
SM17019-2 S/R/S JY15013 S/S/S
NH17026-8 S/S/S SM17019-1 R/R/S
NH13093 S/R/S JY 15027 R/R/S
JL15140 R/R/S SM17020-7 R/R/S
JL15131 R/R/S NJ08022 S/R/S
SH17004 S/R/S NH17029 R/R/S
SM17021 S/S/S SM17020-3 S/S/S
NH17028 S/R/S NH17026-4 S/R/S
JY15015 S/R/S NH17026-7 R/R/S
b
20 ¢
18 ovYy mwl4 ok

JRPEEE Lesion length/cm

wl4

YY

koo

T Seeding stage JRAEIH Adult

Feeoac PR IO R4 FOK RS EMRE A I RORRE R s e S0 T SO0 ORI K B BRI R R R TRRTE 001 KT R EZER.

Note: a: Symptoms of rice bacterial blight after field inoculation on rice plants at adult stage. b: Statistics on occurrence of bacterial blight on rice plants

after indoor inoculation at seedling stage and field inoculation at adult stage; ** shows significant difference at 0.01 level.
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Fig.2 Symptoms on diseased mutant wi4 and wild-type YY after inoculation of rice bacterial blight
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Fig.3 [Expressions of senescence-related genes of mutant wi4
and wild-type YY
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Fig. 4 Expressions of rice pathogenesis-related genes of mutant w14 and wild-type YY
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