AP~k

Acta Microbiologica Sinica

2024, 64(4): 1289-1305
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20230702

Research Article Bkt

E X CfATG6 #1 CFATG14 £ 51z R4 %2 %
‘MEe B R BUE 7

AR, FF

R AL R RS B T N T H T 4 bRl R e SRy B S S a AR T AR 74 T P
SR E ARMRAY IR A AR S A A BT R A A A R R, WM KD 410004

WAL, 2. KD CTATG6 Hil CTATG14 2 5 i #a 53A i S AL Ai i A W RO J1 (1], P27 41, 2024, 64(4): 1289-1305.
YAO Quan, LI He. CfATG6 and CfATG14 regulate the autophagy and pathogenicity of Colletotrichum fructicola[J]. Acta
Microbiologica Sinica, 2024, 64(4): 1289-1305.

B OE: (0] RERABWRNIZRE, GRERENSZHAGIR, EPRAEMNERSA
SCERS . 2BERS, AWAREROIZRAET. IR AEMXES CfAtgo = CfAtgl4 &)
AYhF e, AR—FBTRAENZIOE T @I G HORAER R TAE, A MR RER G
R, [k ]) RAER R EHLRE, @R T =8 (polyethylene glycol, PEG)/~F49 7
E, ERARNEIFHB LR CIATG6 #= CIATG14, fi#t —F K 1F = 4NH 4 ACfatgs-C #=
MM@AC[%%]ﬂﬂﬂhiﬁ%%%i%,%iﬂﬁ%%éﬁm@%CMQMW%@ﬁi
Xz, AMFERMNETLEREN, ARTHFARfDAHHR, KL ACfatge #= ACfatgld ¥ &
N TRAKZREREZRIZ, WEIRT RESF R FAER Y S%frn 18%; RE4k ACfatge #=
ACfatgld 3 Jm A 3R 2 F M55, e bm Rt hRsrd Ry TEHAR F=ANE #h 69 1/3; CIATG6
Fa CIATG14 B 4k K R TR & K42 fulb i CfAtgS Z A W67, Frxttmf A phia 408, R
TR ACfatgb 49 A F0F = R EHIK, AT ARG 20% 4L 4; BAHERIELE R L, 48R
TFEAR AN, LARAMET R EARGERIPH ESAZ 10%EE . AR RE ) PraKE &,
ACfatgld s —#E F HE B 47 | R A 5 5%k £, [4548]) A %48 X A B CIATG6 4= CIATG14 4 5 i 4%
TRARNARARLE . @R EfRmA.

g RA KA, @mie f %, CIATG6; CfATG14; #H m 7H

REHIH . B ARBHEREE(32071765)

This work was supported by the National Natural Science Foundation of China (32071765).
*Corresponding author. E-mail: csuftlihe@163.com

Received: 2023-11-15; Accepted: 2024-01-23



1290 YAO Quan et al. | Acta Microbiologica Sinica, 2024, 64(4)

CfATG6 and CfATG14 regulate the autophagy and
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Abstract: [Objective] Anthracnose is a major disease attacking Camellia oleifera plants.
Colletotrichum fructicola with a wide distribution scope and a high isolation rate is the major
pathogen causing anthracnose in C. oleifera. This study explored the roles of autophagy-related
proteins CfAtg6 and CfAtgl4 and the molecular mechanism for the pathogenicity of C.
fructicola, aiming to provide a theoretical basis for the prevention and control of anthracnose in
C. oleifera. [Methods] The homologous recombination principle and polyethylene glycol
(PEG)-mediated transformation method were employed to construct the gene-deleted strains
ACFATG6 and ACfATG14 and the complemented strains ACfatg6-C and ACfatg14-C. [Results]
The yeast two-hybrid assay results showed that ACfatg6 and ACfatgl4 might interact with each
other. Compared with the wild type and complemented strains, ACfatgé and ACfatgl4
demonstrated significantly slow vegetative growth, and their appressorium formation rates
were only 5% and 18% that of the wide type. In addition, ACfatg6 and ACfatgl4 showed
significantly weakened pathogenicity, causing the lesion areas only 1/3 of the wild type and
complemented strains on C. oleifera leaves. In addition, ACfatg6 and ACfatgl4 lost the ability
of transporting and degrading CfAtg8 protein and became more sensitive to the cell wall stress.
The conidium production of ACfatg6 decreased significantly, being only 20% that of wild type.
The inhibition rate of hydrogen peroxide on the growth of the deleted strains was 10% higher
than those on the wild type and complemented strains. ACfatgl4 showed increased sensitivity
to dithiothreitol stress. [Conclusion] The autophagy-related genes CFATG6 and CfATG14 are
involved in the regulation of the growth, autophagy, and pathogenicity of C. fructicola.
Keywords: Colletotrichum fructicola; autophagy; CFATG6; CfATG14; pathogenicity
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JyUBL AR A B F AR DCIER CEATGS i1
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WA IEALEE-3-340 111 %Y (phosphatidylinositol
3-kinase catalytic subunit type 3, PI3KC3)&E &
Yy 1k 1R 1k 5 5 Wk VLS (phosphatidylinositol, PI)
PR A MR A N W e R UL -3- W R
(phosphatidylinositol-3-phosphate, PI3P)!'*'® |
Atg6/Vps30 . Atgl4d Vps34 Fl Vpsl5 JEif PI3P
WA (PI3P kinase, PI3K)A A 42 PI3KC3 Bifh &
BRI —Fh, BRI AR R AT e,
TE FR7 % £ (Saccharomyces cerevisiae)H, sk
FIEARSCHEIR ATGE o ATGL4 i, FERIFERER
P A WEEIG , FEE AScatg6 H G RN E B &
Atg14" YE R 434k 71 T (Fusarium graminearum)
th, [ A SEIE FgATGE Fil FgATG14 %o H ik
AR EE . Ot Ea R A7 et by e E i,
1E 4 95 9% # (Magnaporthe oryzae) H, &kt 2k
MOATG6 }% MOATG14 i, F&AERIEMRICILIR YL
KRG H, H MOATG14 Bk e, [ MERE /1 tupf
Z 2422 IR A %96 (Botrytis cinerea) [ I AH ¢
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1.1 #HiXEk

A WE 58 BT AL A ) A A6 B A R T Ak
CFHL16., BEEFERR XK125 FIEEEE NI 22 H bk
AH109 MR IR, KHFFE Trelief So 9 H
BB E YR R A IR A F
1.2 CfAtg6 #1 CfAtgld EE ARG 4 BHHiE

P A 296 Y 4 SE R 4 b i i BLASTp
Fext, S5 BIEOE EEEE Atg6 (NP 015205.1)F
Atgl4 (NP 009686.1)[R I 2 (12 3L M 741, 435
fir %4 A CfAtg6 (KAE9577198) Fl CfAtgl4
(KAE9577180), S kA S5 A () 7 AL 48
$%(neighbor- joining, N-NR S &K E W .
1.3  CfAtg6 F1 CfAtgl4 B A3 iR L

PL cDNA W, 25l CfAtg6-AD-F/
CfAtg6-AD-R . CfAtg14-BD-F/CfAtg14-BD-R 45|
Yy i CIATG6 LA CIATG14 JEH B, ¥
CIATG6 K:[H Fi Bt 5 pGADT7 (AD)JFURIIE ik Ak
1, CfATG14 FEHHBS pGBKT7 (BD)FkiTEAL
fhk 2 SEEE AT R AH109 N, 7E SD-Trp-Leu
BEFRHOFAR I 30 °CRE 3 3-5d J, AR EN &
SD-Trp-Leu-His 355734 SD-Trp-Leu-His-Ade 3%
FREE b, dRERREIRMES . PN Ay ADRecT Al
BD(+), FM:XF % ADRecT il BD(-).
1.4 CfATG6 F1 CFATG14 EFERiFRE K
R RTRR ik

CfATG6. CFATG14 JL [RI k(A4 d Al i bk I
RS AEPIRR 0 ik o ARBRIE 5 )
JEHEILER 1,
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Table 1  Primer used in this study
Primer Sequence (5'—3") Purpose
CfAtg6-1F TACTTGATAGACTCGGGCGT Amplify CFATG6 5’
CfAtg6-2R TTGACCTCCACTAGCTCCAGCCAAGCCCGTATCGTTGCGCGCATGCT flank sequence
CfAtg6-3F CAAAGGAATAGAGTAGATGCCGACCGGTGTGACGCTCACTGCCTTC Amplify CFATG6 3’
CfAtg6-4R ACCTCCTCGTAGCTAACCGT flank sequence
CfAtg6-5F GACTTGACAGTCGCTGCTCT Validation of
H855R GCTGATCTGACCAGTTGC CfATG6 gene
deletion
CfAtg6-7F CAAGGCTGGTTCAAAAGGCCAGGA Amplify CFATG6
CfAtg6-8R CATATCGAACGATCTTGGAGGTGC gene sequence
CfAtg6-9F ACTCACTATAGGGCGAATTGGGTACTCAAATTGGTTGATCTCCAGTCGATGTTGGT Amplify
CfAtg6-10R  CACCACCCCGGTGAACAGCTCCTCGCCCTTGCTCACGTTGTTGGCATTTCTTGCTG complemented
sequence
HYG-F GGCTTGGCTCCAGCTAGTGGAGGT Amplify HPH
HYG-R CTCTATTCCTTTGCCCTCG sequence
GFPR GACACGCTGAACTTGTGGCCGTT Validation of
complemented
sequenced
CfAtgl4-1F  CTAGATGCATGGTCAGTTGG Amplify CFATG14
CfAtgl4-2R  TTGACCTCCACTAGCTCCAGCCAAGCCCTTGGCGGCATGCGGCGAGT 5" flank sequence
CfAtgl4-3F  CAAAGGAATAGAGTAGATGCCGACCGTCTAACAAAGAAATGAAACA Amplify CfATG14
CfAtgl4-4R TACCAACGTCTTCACCGTCA 3’ flank sequence
CfAtgl4-5F  GACTGCACGCTCATTGTCAT Validation of
H855R GCTGATCTGACCAGTTGC CfATG14 gene
deletion
CfAtgl4-7TF  GCTAAAGCGGGAAATCGCTG Amplify CFATG14
CfAtgl4-8R AAGAGCGAATGCGTGACAGA gene sequence
CfAtgl4-9F  ACTCACTATAGGGCGAATTGGGTACTCAAATTGGTTTGGGACTTCTGGTCGTTTGT Amplify

CfAtgl4-10R  CACCACCCCGGTGAACAGCTCCTCGCCCTTGCTCACCCTGTTCTTCAGCTTCGTCC complemented

CfAtg6-AD-F  TGGGCATCGATACGGGATCATGTACTGCCAAAAGTGTCG
CfAtg6-AD-R  TGCAGCTCGAGCTCGATGGATCCTTAGTTGTTGGCATTTCTTG
CfAtg14-BD-F AGGCCGAATTCCCGGGGATCATGAACTGCGACATTTGCCA
CfAtg14-BD-R CGCTGCAGGTCGACGGATCC TTACCTGTTCTTCAGCTTCG

sequence
Construct
pGADT7-CfAtg6

Construct
pGBKT7-CfAtgl4

1.5 CfATG6 #1 CfATG14 R FERTIK
B #PEFREY IR 15

PIEFA 7 CFHL16 2N 4] DNA A,
HE WA S5 P I R A 7 A CFATG 2[R [ b it
R[] RD T AR, I AT A SE R A 2 o
CIATG14 J A i Bk 5% 728 44 ] % b T ok 19 3R 45 (7]
CfATG6 HL[H .
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1.6.2 RiFRFRBA =K M &R S 2

RIS EE T CM AR 5756 28 °C 180 r/min
it 2 d, ZJ5 S RSP 1.6.5 M5 ikt
AT R 2878 A 7=t B B 2 M T S UL
1.6.3 SRAT{R4HBEEE BhiE BU IR I

i FF 400 B RE e 570 A 400 pg/mL WS 2T
(congo red, CR). 0.01% 1 —%EFEAR R M (sodium
dodecyl sulfate, SDS), X5 H SRR R 15
A T RAS RN RS ol BRI RS
1.6.4 FREKSEHUREIRE

FZHRE 10.0 mmol/L ) H,0,, B4 522
SEPTHEARI TR TR AR R R A R
1.6.5 SRETURA BRMIBNE BUE IR TG

KL 4 2.5 mmol/L F15.0 mmol/L ()
JBEE (dithiothreitol, DTT), 7% 2% u) By 428
TR 5 1 AT 5 A 1A P S5 A 1 R R
1.6.6 FREXREFIME

TR PR A AR TS SR B R 20t f
28 °CHiFR, SRR PO Jr ik 2 28 AR IR 5
o
1.7 CfATG6 F1 CIATG14 EHFEFRLZRT
BIEH R
1.7.1 3RiA GFP-CfAtg8 RITIREHRHIHE

¥ CIATG8 JLH K Bt 5 pYF11 JFhr i 4% , 14
## CIATGS:pYF11 FAR G, AR
(polyethylene glycol, PEG)/\ T K 8K S A
ACfatg6. ACfatgld WRidREA: ik, FHX)fEsE
AL FUET T BE , SEBUS T § A CIATGS::pYF11
BRI FE RIS T — K58
1.7.2 REFBEHR

K CM AR 373 28 °C . 180 r/min 5537
36 hJ5, JCHI/KIEDEZ bR CM AR IR 3%, (]
MM-N AR R IR T PR 228k 4 h,
PO SR S A0 D ARG I, i — B R IR 22 3R 2R
11T Western blotting i I K l] CfAtg8 25 1[5
it 100

2 BER540

2.1 CfAtg6/CfVps30 & CfAtgld HIEER
RGAXESH

M C. fructicola %% 2| — 5 BRI 1 £F
ScAtg6 [F U CfAtg6 & H 751 S —A~15 PR i %
£} ScAtgl4 [AlJEEY CfAtgl4 FEITFH .

Hrp CfATG6 JE[H 4t 491 MEKEER, &F
1 4~ Pfam APG6 IR 2 4> A S0 245 # 3 i/F—
ot R IR A B N ) CEALg6 ZIE R 74
55 e £ 76(C. gloeosporioides) i) 35 4k % R 4%
T, S5y ihEE (Aspergillus nidulans) il S cerevisiae
HI RS R R

CIATG14 LN 2wt 466 MEIEER, &A 14
Pfam Atgl4 (R 2 S ARAGEM I . HE—2
A3HT R BRI A R S F I Y CEAtg 14 FERR P41
C. gloeosporioides 1 C. siamense [{)3E45 R#
i, 5 A nidulans Fi1 S cerevisiae I35 6 R0 .
2.2 CfAtg6 F1 CfAtgl4 7EEEE Wi G
BEBHEEER

TERSE B, 1 Atg6/Vps30 F1 Atgl4
FAEEAER R, AU R A Rl b
CfAtg6 Fl CfAtgl4 JE HAFAEM HEAER, AT
BT AR DA T B ARSI . 4
7E A R ST R B WA S B H CfAtge
CfAtgl4 " REAAE BEAE SRR (E 1), SHERT
BErpax 2 ANERABEAEMSS R 2, UL B A
K Atgo 1 Atgld MIIRETT BB ELELARSF . N
TE—L K00 CfAtgl4 5 CfAtg6 764k ) #51
HOR A HAA AR A 2 D RE , A SOt 2 A3
HITREIEAT T WY o
2.3 ACfatg6. ACfatgl4 EliREH. EIEEH
YT K S F I IE

R T B 3L CIATG6 il CTATG14
FA P hRe, SEFRIEE A IRIE, S5 1AL
SECRRG A AR R . FEBR R RE AT 2A
fiws A FRAEME 2B, 2C iR,

http://journals.im.ac.cn/actamicrocn



1294 YAO Quan et al. | Acta Microbiologica Sinica, 2024, 64(4)

SD-Trp-Leu SD-Trp-Leu-His-Ade

10° 10" 102 107 10° 107 102 1073

Negative

Positive

pGADT7-CfAtg6+pGBKT7

pGADT7+pGBKT7-CfAtg14

pGADT7-CfAtg6+pGBKT7-CfAtg14

1 BRI S5 HT CfAtg6 5 CfAtgl4 2 [EHIHEE1ER
Figure 1  Yeast two hybrid assays between CfAtg6 and CfAtgl4.

A B
Probe 1 bp
—{ Upstream | Target genes | Downstream|— 2 000

g
AN

250
ez TN g
¢

Primer 2
WA3A6 C -

Primer 1
M W A3A6 C -

Primer 2
W AI4 A24C —

Primer 1
M WAI4A24 C -

1 195 bp

688 bp

[l 2 ACfatg6. ACfatgld IIT{ARIIRIS

Figure 2 Acquisition of the ACfatg6, ACfatgl4 mutants of Colletotrichum fructicola. A: The ACfatg6,
ACfatgl4 mutant knockout strategy diagram. B: The confirmation of ACfatgé mutants. Primer 1:
CfAtg6-5F/H855R; Primer 2: CfAtg6-7F/CfAtg6-8R. C: The confirmation of ACfatgl4 mutants. Primer 1:
CfAtgl4-5F/H855R; Primer 2: CfAtgl4-7F/CfAtgl4-8R; M: DL2000 DNA marker; W: CFLHI16 positive
control. A: Mutant. C: Complemented strain; —: Negative control.

2.4 CfATG6 #1 CfATG14 EEE5R4H|
BREREK

1E CM 1 MM Rig3e |, RASIK ACfatgb
g RKERD N 42 cm F1 3.0 ecm A 47,
ACfatgl4 v A K EHAR5 8 5.7 cm 1 4.0 cm
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B 3 FAEEFREERNERE

A: CFLHI6. ACfatgé #il ACfatg6-C £ K%iit/#r. B: CFLHI6,

ACfatgl4 I ACfatgld-C A K G itr#r. **Km 22 il it % (P<0.01)

Figure 3 Growth analysis of different strain. A: Statistical analysis of CFLH16, ACfatgé mutant, and
ACfatg6-C diameter. B: Statistical analysis of CFLH16, ACfatgl4 mutant, and ACfatg14-C diameter. Error bars
are standard deviation and ** represent extremely significance at P<0.01.

2.5 CIATG6 EFE S5 RIERERBRSE
BFRRK

R R, R TR R
PR FEAR YR, 1R FEES s 1+
SYEEMVERRY FRA TS T ACfatg6 Fl ACfatg14
RARM AT IR, 458 BoR 8A8 K
ACfatg6 j= A= /b 435, AR BF AR RN ] b
HREIY 20% A4 (K 4), Geit 25 8% [
I FRAT TS 98 A5 K ACTatgld 4T 2 I3 EF T IE
BRI, &S AR AR 45 RAF e KR 22
ToEHE B R CIATG14 J& 755 5 i 1 L AF ) 4%
AT, 45RE, CIATGE 23
S T R AT IR, 1 CFATG14
HEHAREBS S X — B HR 5T
2.6 CfATG6 #1 CfATG14 EE25FER
& R 2 R KSR B

) 2560 B TR AR e BF F2 T 2T B A
P27 R, MR RRGF EAE R LE
BERAY, HILRATHE— 058 T _E Rk
Bt & B TR B 00 . P AERY | ACfatgld-C Kt &

M AT iR 75%, a4 R ACfatg6-C AHXT
PP A= RIS, A 60%, T ACfatg6 Fil ACfatgl4
AR B IR BRI B 2 R R, Ho
ACfatg6 [ & MTE A 2 5%, ACfatgl4
FIE R AL 20% (K 5C. 5D), Fdiair &

160
140

100

0%/mL)

’_l_‘

20 *k
0 _ | ‘
o o) o ¢
SRR
< o oV 0\%
S vdx vd\ vd\

4 ACfatgé SEfF~E4 it 2

Figure 4  Conidiation production statistics of
ACfatg6. Asterisks indicate the difference is
significant (P<0.01).
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CFLHI16

ACfatg6-3

ACfatg6-6 ACfatg6-C

ACfatgl4-24 ACfatgl4-C

o _ ks 7 l
0 ——  —
NS .5 s e

5 MEERS I

0

NS N3 ak G

Figure 5 The statistical analysis of appressorium. A: The mutant ACfatg6 can form a small amount of
appressorium. B: The conidia of CFLH16, ACfatgl4, ACfatg14-C strains were cultured on hydrophobic glasses
and appressoria formation were observed. C: Statistical analysis of the appressorial formation rate of the mutant
ACfatg6. D: Statistical analysis of the appressorial formation rate of the mutant ACfatgl4. Asterisks indicate the

difference is significant (P<0.01). Bars=5 pum.

INERBFEE SA, SB). 45K CIATG6 FlI
CIATG14 5 [K 2 5 i 45 R A il 45 6 Bt 5 A i)
A
2.7 CfATG6 #1 CfATG14 EEE5R4H|
276 R 3t 4 B B B

20 bR R Ry B e SN 254, 2 B TR T
ARG TR 7 55— 2 5 B 17 240 B RE ) e R
XiF L o i B A R MY S TR
CfATG6. CFATG14 J& 75 i [ 4 L RE ik 1 25
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¥ CFLHI16, ACfatg6, ACfatg6-C, ACfatgl4,
ACfatgl4-C Fkk R F &4 0.01% SDS Al
400 pg/mL CR 40 A ) CM B30k b, 85
7% 3 d I lBRAE KN . S5 EMW, ESAA
L B T 38 R0 B B SR 3k b 8 AR K ACfatgh .
ACfatgl4 f i 2B 4HAL T CFLH16 Hl R b A
FRID G R T8 5%LA F(E 6), il CIATG6E
CFATG14 J[F 2 55 I S Az 5] 25 460 %5 44t Jfa B Jilp
B
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& 6 fHAEEERHE A BURE N E

Figure 6 Cell wall stress sensitivity test. A: Statistical analysis of the inhibition rate of the related strains of
the mutant ACfatg6. B: Statistical analysis of the inhibition rate of the related strains of the mutant ACfatg14.

Asterisks indicate the difference is significant (P<0.01).

2.8 CIATG6EFESS5RERERARIE ML
I3 Cl

J9 T 5T CIATGB, CIATG14 5% 5 R4
) A XS SE AR a8 12 FR L ¥ CFLH16 . ACfatg6
ACfatg6-C. ACfatgld, ACfatgld-C HtkiEFMT
A 10.0 mmol/L 1) HyO, ) CM 35555 |, #5

7 ACfatg6. ACfatgld X5 1408 B BURME N E

F% 3 d FHEARKEN., SREH, BA4K
ACfatg6 Xf H,O, il #6404 F CFLH16 Filnl
HERTHE 10%LL F, SitatrEs 8, it
RAFR ACfatgla WITC i Em(Kl 7), xR
CFATG6 JE[F 2 5 T F A Jil 5 f % S A af it
T, MK CIATG14 AZ HiEfx —id 7.

Figure 7 Oxygen stress sensitivity test of ACfatg6, ACfatgl4. A: Statistical analysis of the inhibition rate of
the related strains of the mutant ACfatg6. B: Statistical analysis of the inhibition rate of the related strains of the
mutant ACfatg14. Asterisks indicate the difference is significant (P<0.01).
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29 CfATGU4 ERES5REREMNTA
R E SR8

TR AR — RN LA R, WIS
M JER B (] B B A 2B i, B AR AT B B 1
EA ) A S AT A Vs ST AR
J TR CIATGE, CIATG14 252 5 A Hil 4
T % N BT T E , o CFLH16. ACfatg6.
ACfatg6-C. ACfatgl4. ACfatgla-C bk 5%
FFESELXAE R 2.5 mmol/L 1 5.0 mmol/L
DTT i) CM -l |, 355% 3 d J5 tBAEKAE DL .
gL, 7ESA DIT Wyissdt |, ACfatgld
RAZRRY AR HAE T CFLH16 FllRI#M
PR E TR 5%LA L, (HEAR{R ACfatg6 ML K
WTE B E 52 m (R 8), kel & CIATG14 I
JOE Y S A 9 AR 1 PN I T A R,
CfATGE A& izl .
2.10 CfATG6 #1 CIATG14 EE & 5z R
FRIZBBER D

SR ] 560 Ay 9 2% R A 1) L A0S T, L
FORRE ) HHER WG ST, IS0 )&
I ) RBFHE . ASCRTRASK ACfatg6 il

8 EFEBRERT{RIT DTT BYSURENE
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Figure 8 DTT stress sensitivity test of gene-deletion mutants. A: Statistical analysis of the inhibition rate of
the related strains of the mutant ACfatg6. B: Statistical analysis of the inhibition rate of the related strains of the
mutant ACfatgl4. Asterisks indicate the difference is significant (P<0.01).
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Figure 9 Testing of mutant ACfatgé and ACfatgl4 pathogenicity. A: Wounded Camellia oleifera leaves
were inoculated with mycelial plugs of CFLH16, ACfatg6 and ACfatg6-C. B: Unwounded C. oleifera leaves
were inoculated with mycelial plugs of CFLH16, ACfatg6 and ACfatg6-C. C: Statistical analysis of lesion
area on wounded C. oleifera of the mutant ACfatg6. D: Statistical analysis of lesion area on unwounded C.
oleifera of the mutant ACfatg6. E: Wounded Camellia oleifera leaves were inoculated with mycelial plugs of
CFLHI16, ACfatg1l4 and ACfatg14-C. F: Unwounded C. oleifera leaves were inoculated with mycelial plugs
of CFLH16, ACfatgl4 and ACfatg14-C. G: Statistical analysis on the difference of lesion area on wounded C.
oleifera of the mutant ACfatgl4. H: Statistical analysis on the difference of lesion area on unwounded C.
oleifera of the mutant ACfatg14. I: The apples were inoculated with mycelial plugs of CFLH16, ACfatg6 and
ACfatg6-C. J: Statistical analysis of disease lesion size on apple of the mutant ACfatg6. K: The apples were
inoculated with mycelial plugs of CFLH16, ACfatgl4 and ACfatgl4-C. L: Statistical analysis of disease
lesion size on apple of the mutant ACfatgl4. Asterisks indicate the difference is significant (P<0.01).
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Figure 10 CfATG6, CfATG14 positive regulates autophagy. A: The CFLH16 and ACfatg6 mutant strains,
transformed with GFP-CfAtg8, were incubated in MM-N for 4 h. Then, the autophagy was observed with a
microscope. B: The CFLH16 and ACfatgl4 mutant strains, transformed with GFP-CfAtg8, were incubated in
MM-N for 4 h. C: Immunoblot analysis of GFP-CfAtg8 proteolysis in CFLH16 and ACfatg6. The upper and
lower lanes point to the intact GFP-CfAtg8 (46 kDa) and free GFP (26 kDa), respectively. D: The level of
autophagy was estimated by calculating the amount of free GFP relative to the total amount of intact
GFP-CfAtg8 plus free GFP of CFLH16 and ACfatg6. E: Immunoblot analysis of GFP-CfAtg8 proteolysis in
CFLH16 and ACfatgl4. F: The level of autophagy of CFLH16 and ACfatgl4. Bars=5 um. Error bars represent the
standard deviation with three replicates, and different letters represent statistically significant differences (P<0.01).
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