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*1. BEFREABHEAXEEARRERRE

Table 1. Autophagy related genes in Pyricularia oryzea and their phenotypes of mutants
gel;t:phagy-related Protein function Phonotype of deletion mutant References
Mo Atgl Ser/Thr protein kinase inducing autophagy initiation Loss of pathogenicity [14-15,19]
Mo Atg?2 Composition of atg2-atgl8 complex The loss of pathogenicity and the formation of [14,20]

conidia and appressoria decreased
Mo Atg3 E2 cross linked enzyme coupled with PE and Atg8 Loss of pathogenicity [14]
Mo Atg4 Processing Atg8 protein modified cysteine protease Loss of pathogenicity, slow germination and [19,21-22]
appressorium formation of conidia, decrease of
conidia formation, and formation of aerial hyphae
and capsule
Mo Atg5 Part of the Atgl2-Atg5 complex, involved in Loss of pathogenicity, reduction of conidia and ~ [14,23]
autophagosome formation formation of envelope
Mo Atg6 Components of PI3K kinase complex Loss of pathogenicity [14]
Mo Atg7 E1 activating enzymes of atgl12 and Atg8
Mo Atg8 Ubiquitin like protein coupled with PE Loss of pathogenicity and weakening of meristem [6,14,21,24]
Mo Atg9 Transmembrane proteins, shuttle cycle Loss of pathogenicity, reduction of conidia and ~ [14,20]
formation of appressorium
Mo Atgl0 E2 enzyme coupled with atgl2 ATGS Loss of pathogenicity [14]
Mo Atgll Adaptor proteins for selective autophagy Pathogenicity
Mo Atgl2 The components of atgl2-atg5 complex Loss of pathogenicity
Mo Atgl3 The composition of Atgl kinase complex Decreased pathogenicity [14,20]
Mo Atgl5 Participate in the degradation of autophagic vesicles Loss of pathogenicity [14]
Mo Atgl6 The components of atg12-atg5 complex
Mo Atgl7 Scaffold protein of PAS tissue
Mo Atgl8 Phosphatidylinositol binding protein Decreased pathogenicity
Mo Atg24 Connexin, involved in the Cvt pathway The formation and division of aerial hyphae [14,25]
decreased
Mo Atg26 Sterol glucosyltransferase, involved in autophagy ~ Pathogenicity [14]
Mo Atg27 Involvement in autophagy and Cvt pathway
Mo Atg28 Coiled coil protein, involved in autophagy
Mo Atg29 Composition of atgl7-atg29-atg31 complex
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Figure 1.
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Processes of autophagy in fungi.
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*2. FREFBRAREMRRE

Table 2.

Phenotypes of deletion mutants of some phtopathogenic fungi

Fungus Autophagy-related gene

Autophagy-related gene describe

Reference cited

Fusarium graminearum Fg Atgl-Fg Atg8

Decreased conidia and decreased pathogenicity

(3]

Fg Atg9 (23]
Fg Atgl0-Fg Atgl4 [5]
Fg Atgl5 [53]
Fg Atgl6 [5]
Fg Atgl7 Unchanged
Fg Atgl8 Decreased conidia and decreased pathogenicity
Fg Atg20 [54]

Botrytis cinerea Be Atgl Decreased conidia and decreased pathogenicity [9]
Bc Atg3 [56]
Be Atg4 No conidia and decreased pathogenicity [58]
Be Atg7 Decreased conidia and decreased pathogenicity [56]
Bc Atg8 [55]
Be Atgl4 No conidia and decreased pathogenicity [57]
Be Atgl7 Massive conidia but decreased pathogenicity
Be Atg26 Decreased pathogenicity

Phytophthora sojae Ps Atg6a Decreased conidia and decreased pathogenicity [18]
Ps Atg6b Unchanged

Colletotrichum spp. Co Atg8 Decreased conidia and decreased pathogenicity [59]
Co Atg26

Aspergillus oryzae Ao Atg4 Decreased conidia and decreased pathogenicity [62-63]
Ao Atg8
Ao Atgl3
Ao Atgls

FEE S, OB R A 9%, 1 BFAE BRI
SOLERAY B 92%F11 88%, H.y=EH) DON Fiik
JIE HC P AR T RRAG 55%° 41 it 27 I8 A0 2K 115
ENl M W AFg Atg20 575K 5 035 iy Al
GFP-Fg Atg8 H MK IGAFAEIIG . Fg Atg20 /&
AEBEBEVEZ W A WE T LT, R Cvt IR
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PP, Fg Atg20 BE5 Fg Atgl. Fg Atgll,

Fg Atgl7 #l Fg Atg24 T U5, TR 9k T

M AR Ak . SOt R OGS VE A

4.3 JREEHME BB AR EE RBUS IR
F X IR A A A T 2225 K B AR

BRE . BUw 14T A CHAENT . Ren S K



XUREE | AR, 2021, 61(11)

3371

BB Argl (IR I 5B ABe Atgl TEHVA
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B WESZ B, AREE AT R, WAk
K. WA MECREYZ 8] &t
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SEE ] GFP-Ps Atg8 fili i 85 1At MDC
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T AR RS RA LR FE, W]
KIGPEFHHH Ps Atgba VLER T AT IR . BUwk
JI RN, Asakura 55 5R FBEMLAE A 2825 0 16153
B BIH T A Co Atg26 278 XA T H T I & M,
FURRBEIIR Y, (&% (0 5 6B AR ic 1Y il
BEAMATME, Co Atg26 {7 TARE ) PAS
fLas o X RIITE I B YAE I T, AT RE 2
W A WA S 5 RE TP A B
ACo Atg26 RALMAIE, ACo Atgs F&7ALMKAEHK
A AR A B, JF BRI 8 R A i 0
R, FEARIERIER WM&, Zhang Kk

BTG T ASs Arg8 ALK B Wi BB A DL
TR BELINT , B 1 ek R A TR o B 1Y)
A IO T 52 M R R R T T LA T S A A
FAO1, Meng ZEHIF 5 & BURE BHR BT A Uv Atg8 5878
RIEEFRER L A ERF B N . =B
2 B RE TN ) R RIS I AR T A AE BRI
SR I TR 4 B0 ) R BEAIREY,

FI W e K it B i e i AR .
Kikuma JiF B K i 35 Ado Atg8. Ado Atgl3 .
Ado Atgd Ml Ado Atgl5 #FRM ALK . 4T
T . EWE AT BRI Ak 55 T B, Ay
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Abstract: As a ubiquitous phenomenon in eukaryotes, autophagy not only achieves the degradation and recycling
of intracellular substances, but also interacts with a series of processes such as the appressorium development,
turgor increase, mycelium formation, and completion of infection, etc, in the early infection stage of plant
pathogenic fungi, and plays an important role in these bio-processes. In the present review the autophagy related
genes and the autophagy process of phytopathogenic fungi are smmarized; the regulation and influence of
autophagy on the growth and development and the pathogenicity of pathogenic fungi are generalized; the autophagy
related signaling pathways of pathogenic fungi are illustrated; and the main molecular mechanisms of autophagy
influencing the infection processes of phytopathogenic fungi are clarified. These provide new strategies and ideas
for screening new drugs that inhibit pathogenic fungi infection by using autophagy-related genes or proteins as
targets in future studies.
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