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Functional analysis of F-box protein MoFbr7 in Magnaporthe oryzae

ZHANG Mengyuan, PAN Rui, TAN Leyong, GUO Min

(College of Plant Protection , Anhui Agricultural University, Hefei 230036, China)

Abstract F-box protein is involved in the regulation of intracellular protein degradation, receptor recognition,
signal transduction and other biological processes in the ubiquitin-proteasome pathway (UPP). In this study, we
identified an F-box protein MoFbr7 in the rice blast fungus. Sequence analysis showed that MoFbr7 had an F-box
domain at the N-terminal and a WD40 repeats at the C-terminal, and was highly conserved among filamentous
fungi based on the phylogenetic analysis. Four knockout mutants of MoFbr7 were obtained by gene knockout
method and a complementary strain was constructed based on the deletion mutant. Phenotypic analysis showed
that there were no significant differences in sporulation, conidial production, protoplast release and pathogenicity
compared with the wild-type stain Guyll. However, the growth rate of AMoFbr7 was significantly decreased on
MM and RDC media. The knockout strains were sensitive to the cell wall stressors Calcofluor white (CFW) and
Congo Red (CR). The above results indicated that MoFbr7 was involved in vegetative growth and cell wall integ-
rity, supplying the foundation for further revealing its biological functions.
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Table 1 Primers used in PCR
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Fig. 1 Structural domains identification of MoFbr7
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100 FoFbr7 FoFbr7 Fusarium oxysporum EXM05246.1
94 |: FvFbr7 FoFbr7 Fusarium verticillioides XP_018752885.1
100 L BbFbr7 BbFbr7 Beauveria bassiana KGQ08709.1
100 CgFbr7 CgFbr7 Colletotrichum gloeosporioides EQB45781.1
9 MoFbr7 MoFbr7 Magnaporthe oryzae XP_003717202.1
100 NcFbr7 NcFbr7 Neurospora crassa XP_957123.1
100 BcFbr7 BcFbr7 Botrytis cinerea XP_001558780.1
AfFbr7 AfFbr7 Aspergillus fumigatus KEY75425.1
ﬁ‘: AnFbr7 AnFbr7 Aspergillus nidulans XP_663821.1
HsFbr7 HsFbr7 Homo sapiens NP_001013433.1
ScFbr7  ScFbr7 Saccharomyces cerevisiae NP_116585.1
0.10
B2 MoFbr7 ZERMASGE BB LK
Fig. 2 Phylogenetic analysis of MoFbr7
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a: MoFbrTRER A M EL; b: PCREGIEXE4LF; M1: 1kb ladder marker; c:
RT-PCREGTERALT-; M2: DS™ 2000 marker(Z2 & Fr4 ki A B 4GL1381/

GL557H W45 5% A B P AAMKIE A 514GL1382/ GL558Y B 45 1)

a: Construction of MoFbr7 knockout mutant; b: Preliminary PCR validation;

M1: 1kb ladder marker; c¢: Semi-quantitative RT-PCR validation; M2: DS™

2000 marker (The results of left 4 lanes are amplificated by primer GL1381/

GL557; The results of right 4 lanes are amplificated by primer GL1382/GL558)
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Fig. 3 Construction and verification of knockout and

complementary mutants
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a: Colonies grown in different media; b: Growth rate in different media.
** indicates significant difference at P<0.01 level
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Fig. 4 Colonies and growth rates of MoFbr7 mutants
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Fig. 5 Conidial production and appressorium formation of MoFbr7
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a: Invasive growth of MoFbr7 mutant on barley epidermic cells; b: Rice pathogenicity of mutant MoFbr7
6 MoFbr7 IR S5HREEN
Fig. 6 The invasive growth and pathogenicity of MoFbr7
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a: fEIRMCFWAICR B F7 5k Ly BivEIEs:; b: Z‘tﬁ*hﬂCFWfﬂCR%in %%L%S‘%EKW%‘J$ o A RIRRE L. RN AR, P<0.01
a: Colonies grown on CM medium supplemented with CFW and CR; b: Growth inhibition in different media; ¢: Quantitative measurement of protoplast
released. ** indicates significant difference at P<0.01 level

7 MoFbr7 3t ¢H R EEfHB B F CFW 1 CR BSR4
Fig. 7 Sensitivity of MoFbr7 mutants to CFW and CR
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