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ABSTRACT: Plant pathogenic fungi are the most diverse and drastic causal agents of crop diseases threatening
stable food production all over the world. Plant have evolved efficient innate immune system to scout and coun-
terattack fungal invasion and pathogenic fungi also developed virulence system to nullify plant resistance machinery
or signaling pathways and to propagate and dominate within their niche. A growing body of evidences suggests
that post translational modifications (PTMs) and selective/nonselective degradations of proteins involved in virulence
expression of plant pathogenic fungi and plant defense machinery should play pivotal roles during the compatible
and incompatible interactions. This review elucidates recent investigations about the effects of PTMs and protein
degradations on host defense and fungal pathogens’ invasions.
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H]7]5= A3 (nonhost resistance) 2 T2 A x}o)| <]k
WA AR s ARsh | ofEsith & 20 7F
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Fig. 1. Disruption of autophagy in M. grisea prevents rice blast disease (Veneault-Fourrey et al. 2006). (A) Micrographs showing
appressorium development and nuclei in H3:eGFP and two dMgatg8::ILV mutants. Scale bars, 10 um. (B) dMgatg8::ILV
mutants are unable to cause rice blast disease. Seedlings of rice cultivar CO-39 were inoculated with uniform conidial
suspensions of H3:eGFP or dMgatg8::ILV mutants 3 and 8. Seedlings were incubated for 5 days to allow development of
disease symptoms. Reintroduction of the MgATGS8 gene restored the ability to cause rice blast disease to a dMgatg8 mutant
(C1). “Control” represents a mock inoculation with 0.2% gelatin.
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Fig. 2. BECLIN 1 Is Required to limit the spread of TMV-induced PCD in NN plants (Liu et al, 2005). TMV-GFP-induced PCD
was assessed in nonsilenced control and BECLIN I-silenced plants. Mock-inoculated BECLIN -silenced plants also served
as a control. Representative photographs of TMV-GFP or mock-inoculated leaves were taken under normal light and UV light.
Photographs shown in panels 4 and 5 are higher magnification images of the leaves shown in panels 1 and 3, respectively.
Red color in the background of GFP fluorescence in the UV light photographs is due to the autofluorescence from chlorophyll.
Infection foci in 12 dpi leaves are white under UV light because virus is already cleared in these samples. Results were
reproduced in at least five independent experiments using three or more plants in each experiment. dpi, days post infection.
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Fig. 3. The ubiquitylation pathway and its associated enzymes (Hatakeyama and Nakayama, 2003). E1 enzymes contain two ThiF
motifs that allow them to form a thiol-ester bond with ubiquitin (Ub) in an ATP-dependent manner; they also contain a
UBACT domain at their carboxyl termini. Ubiquitin is then transferred via E2 and E3 (which possesses both an E2-interacting
domain and a target-recognizing domain) to a lysine residue of the target protein, to which it is linked by an isopeptide bond.
Polyubiquitylated target proteins are recognized by the S5a subunits of the 26S proteasome and degraded in an ATP-dependent
manner. The ubiquitin moieties on the target are removed by deubiquitylating enzymes and recycled.
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2003). 4] ubiquitin®] ATP &3l Zgol|x] A= oA
£ ]85} ubiquitin &4J3} F A (ubiquitin-activating enzyme)
Ql Elof] Agtetar E2d3ke ubiquitin ubiquitin 2% &
2>(ubiquitin-conjugatin enzyme)S! E22 o]t} E29 4
3t ubiquitin tH-E2] 7d-¢- E29} ubiquitin ligase?! E3
2 71 o] complexS ©F AEfolA E20lA 712
= Holgt), o] Hkgo] A& 0= Uojd 739 8t
wpe] 71" childol= 472 ubiquitin®] ARE FEIZ H7T
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(guardee)2A W HY F FRAIFFEAES] 52H
T effector®] AvrPtoZ 7FA] 3} Abramovitch and Martin,
2004; Dangl and Jones, 2001; Rosebrock 5 2007). AviPto7}
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Grrl2 3%, "3r3o](Neurospora crassa), Aspergillus,
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EolA o] FHAEe] ofH 712 a2 YIS U
steAlE ob7] EEw et

FH HoA =g9W AP AR Piz-rt E22EH
Aem ol BEURI] AvrPiz-7t =W oA B3t 2
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4 24 9 Z]del Hofgitial A el AL @A ¢
ol Eab 1 718 % A EZA7FEA] 3 ubiquitin 7S
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