otE 4 TR~ @

MEEEY R ( RS ) J. Trop. Biol.

2026, 17 (3): 463—473.

EIFAN: BRE, ROR

Open Access

BRxEE % IKE Y #HE 8 CgPEB HIThBEFIER

HEE", TR
(1. BRI R PR e phop B, HEra MM 571737 HhE; 2. R RS Pl fepiosbe/ = Wi EuFosbe, B =0
570203 H )

o OE. RGBS E TSR R, IR (Colletotrichum gloeosporioides ) 5 A2 1 5 JEL IR 2 ™
L MRAR RS M B K JRE o T FR AR I 6 1 L T 8005 1) AR DG RE DR T REBIF 2 1T LA R 5 B i 4 A B v e
fitlhe AWFFEAERR I AR I IFL BT b 4458 B — IR K Y #0713 AR Cgpeb. 1876, il I A= B4
AR R M T % R 1 i B 58 A8 ¥k ACgpeb FIH AN BE Res-ACgpeb, F-Xt i bk 28 A8 ¥k ACgpeb FIH Mg iR
Res-ACgpeb E 374K UL BURBE JJAACRIBUBEAT T 0007 . BFFE R BL Capeb H KR 282 14 ACgpeb 54
K HRREAR, A7 7= 5 TR, H ACgpeb XA it R FSE SR i B0 S T R e . i — 20 0 R B,
ACgpeb TEVE 23R 5% AL I AR T 220 3 0 B BEAR . LA S5 SRR, Cgpeb TEVRTE AL BRI R T4 A= 1< |

AT DL BRI R R EEEAER
KR WA SIHTE; CgPEB; BU% 71; R AKEEM #1 +
RESES. S4324°4 STEAERAERD: A

2026, 17(3): 463—473.
20250016

i I L T A 9 18 s (Colletotrichum spp.)
AT, M ATEEIR, B TR AR AT A
JRELTE M, AR AR B F6L A I TR (C. gloeosporioides)
RE A {2 e v [ H R 28 DR AR AR I, SRR IR
W EZEATREZ —, TR E S BRI &
TR0 R TR M T4 5 A 1 R T 2
o AR DG S B L 5 D RE I AE 43 )2 T )
FLVHAE AL SR AL, AT LR ) A% T B 4 it 4
P EE LA

2 BK T (carboxypeptidase, CPs) & —Fl B A 4F
EMES TR E AN, AE9E N ZIREE C i
B BB I3 8 o RIKFETESD . /Y
Gy ARz, KA AR Y AR BRI AR Y
22 R AR A1 HCAR I RT 43 2l W 2 K | AEL )R Ik
ity LA R0 W0 AR IR =01, Sl A P 4R JO T Ao
KB L, WAL R IKEE A(carboxypeptidase A,
CPA) 53 ik B(carboxypeptidase B, CPB), 1EH

W BH: 2025-01-15

BEE£WME: EFRAKRBEEETH (32260042)

XEHS: 1674 — 7054(2026)03 — 0463 — 11
RS, TS B IH R IKEE Y 05 1 CgPEB MIIRERITR(T]. BVilf A=)~ (h9E30),
DOI: 10.15886/j.cnki.rdswxb.20250016 CSTR: 32425.14.j.cnki.rdswxb.

TH AR 2 AL W RE S MY S By
FE AR Ve 0 Oy 22 5 TR Bk 5k 1) 22 2 2 R JIK Tl
(serine carboxypeptidase, SCP), #i 41 i , /K 4

(Oryza sativa L.) T IR 22 TR PR K SCP46 /&
FERLTE IR 5 R 17 2 W DGR 0 R IR
Y (carboxypeptidase Y, CPY )& —Fh il A= ¥ IR 22 &
TR 2 UK Ik, 3 22 o YT TR T4 8% B (Saccharomyces
cerevisiae) . TEMFRFFIMRIN CPY 2 55N K
ik A5, by T B A0 A A IR ik Ab,
CPY W) ¥z Wi FH T 22 IR B B IR 17 4] g D 7 1
TERRPEERE T, SRR Y #17] F (carboxypeptidase
Y Inhibitor, CPT) A LA 5 3t 400 1l - 1A P ) 2R
JRHE Y YA RIS, DRAPEE F B2 CPY VKl
PERIUMY, SRIKEE Y 0 7 I8 T o et S B4 &
# H (phosphatidylethanolamine-binding protein,
PEBP) 5, il it 25 1 BT P4 Hoxf, a5 AT A
R IRAEAZR IR AR BRI T HAAAE— Yy PEB 2R

fEEIHHE: 2025-02—27

fE—EE: KR (2000—), B, MR R A B R BE 2022 RAREF5E A2 . E-mail: zhihaozhao2000@126.com
EEEE: EMAE01985—), &, #Hbz, Wy YRR E B AE . E-mail: wanggiannan@hainanu.edu.cn
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FIRYIE I, R HoAir 44 4 CgPEB. 24 M 1E, AL
F4 3¢ CgPEB TE A0 5 H T T D) REAIF 9 1 AH G
Wil . AWFIEE M HE CoPEB FEIH Bt Ik A8 Bk
JExF HAE FE R A DL S SO e S 21T T b, W 2P
BT CgPEB TERR I B LA TR T I T RE

1 #REFE

1.1 R AHESE T AR AR e £ I PR
WY A= RITE # (C. gloeosporioides Wild Type, CgWT)

A S0 % 48 S SO o I TRARIGSE R 20
85t SR ) Bt R 2R ) PR AR S0 & 5

SEEGH BT FE ) PCR 5140 R 928 /RN
BB A FIILFSERL (3R 1) . DNA WF TAEH
LR AWyl FE A A w) R R SE . KIB AT
PIERSZ S 40H TOP10 W T L ifgnt SR A= kA
@&ﬂoﬁmmmmﬁWM%M§uﬂ%A
Al. pBS-SUR HIZARSEIG % olxk . HoAth ik 202k
FHE ™ o3 bt

®1 AKXBAASY

Tab. 1

Primers used in the present experiment

S|4 K Primer

J#31(5—3") Sequence

% Usage

CgPEB-5F AAGGCAGGGTGGGACAT [AJEE Y B Homologous arm amplification
CgPEB-5R TTTGATGCTGTTTCGACG [AJEE Y B Homologous arm amplification
CgPEB-MF1 CGTCGAAACAGCATCAAAGTGCCAACGCCACAGTG [FIE I #iHomologous arm amplification
CgPEB-MR1 CACTGTGGCGTTGGCACTTTGATGCTGTTTCGACG  [FIE I #iHomologous arm amplification
CgPEB-MF2 GAATTGCATGCTCTCACTTGTCGACCATTCATATT  [AJE§ #Homologous arm amplification
CgPEB-MR2 AATATGAATGGTCGACAAGTGAGAGCATGCAATTC [FJE§ #Homologous arm amplification
CgPEB-3F TTGTCGACCATTCATATT [AJEE Y B Homologous arm amplification
CgPEB-3R GATCGTGATTCGCTGTT [AJEE Y B Homologous arm amplification
Sur-SLR ATGTTGGCATAAGCCGAACCGT [AJEE Y B Homologous arm amplification
Sur-SLF CCTCTGATATTGGAAGCGACGC [AJEE Y B Homologous arm amplification
CgPEB-JC5F AATGTTCTTTGCCCGACTTGT AR R Y 7E Mutant Strain Identification
CgPEB-JC3R TCGGCTTCATTCCATATTCATT AR R Y 7E Mutant Strain Identification
CgPEB-JCOF ATGGCGGGCCGAATTGTAG AR R Y 7E Mutant Strain Identification
CgPEB-JCOR CTGCTTTTCGTTCTGGGCA AR R Y 7E Mutant Strain Identification
SUR-JC5R GCGTTTGTAACTCTGCCTGTTTG AR R Y 7E Mutant Strain Identification
SUR-JC3F ACGAGGACCGCTACTCACATAC AR R Y 7E Mutant Strain Identification

CgPEB-OF (Xba I )

CgPEB-OR(BamH 1 ) GGATCCCTACTGCTTTTCGTTCTGG

CgActin-qF GATTGGTATGGGCCAGAAGG
CgActin-gR GGAGCTCGTTGTAGAAGGTG
CRY-QF CGTCCTCATCTACGCTGGTG
CRY-QR TTGACCTTGCCGTATTCCTC

TCTAGAATTCTACTGCTTGTGCCTTGA

[RIJREF P H#EHomologous arm amplification

[RIJREF P H#EHomologous arm amplification
LN ESTy =g vl

Relative expression level detection
(RIS il
Relative expression level detection
AR AR I
Relative expression level detection
AR A AR I

Relative expression level detection

1.2 BEMRBARERREREEL A5
FH VL[R50 6 20 5 # h Rt 7Y Split-Marker JE [A] i
a5 AR AT IS R IE T CePEB K& [ Rl 28 7 4

A S . B 5 DAY A R R DR 4 R A, X CePEB
FEPR b RN AT AR, R A R R
UM FE K] (sulfonylurea resistance gene, SUR) 53N
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RS, IR RS S P R TR S b
FEH R Bt TRl DS B @R A0 B AR
JE A e I B A B AR ) il 48 S AL T RS IR =
U SES) (Y SEIRIR R . K AT 1% ME WK KRG SR 5
(malt extract, ME )35 37 1) Jist £ 7 S5 T B A= 70 1R 22
TR FlVEE i 55 R10 filRE B ATR & W T, 28 C,
110 rmin' [ % 4 h J5 45 2 5 A J ik, B 5 i o
PEG4000 /i 506 i Bofe A AR Bk . ), 4%
D A SR AV VR34 51 43 A T R 3R LS, P51
AN i e 40 M Y Bl B B2 B (yeast extract) |
1R 7K fi#% 1% 35 14 (casamino acid) LA M 7 B% (sucrose)
TRA T H P B AR R4 YCS, MBI EHF 12h
J&, BIA A 100 pg-mL " G M fik [% (chlorsulfuron)
) YCS [EAREE SR BT R 5 o FEiiide i 5
TR B TR AL ), B R i A S
TR 7 B BUIR B 9% K (potato dextrose agar, PDA)
HEATIE SRR o F AR 0 A DA 3R DA e B 98 AR
KR Z Rk, B A A BB UL e
BEHE Ay 2k 1 1k B #b 3K pGPDA-CgPEB J#i i+ J5
A o A A A RS DRI i 2R R AR A b il R MR R Ry
250 pg-mL " A7 25 Z (hygromycin B) #E17 H #M%
b B

1.3 ACgpeb EE R R IAR B AMNE KA 5
BETE Bk, I bR E A TS, LI

AL R Bt B R B N B A 51 ) CgPEB-
JC5F/Sur-JC5R 5 Sur-JC3F/CgPEB-JC3R #1746
NP L2 el e Sy RN X 2 e v e R D = ]
o E RIS ) A RIS |4 CgPEB-JCOF/
CgPEB-JCOR #4755 o I G I LA B A AU

CgPEB-JCOR %:IE CgPEB ) [FIAMENL (1) .

1.4 ACgpeb ERKREFHZII

141 ACgpeb REGBEARERBRHEZE
4 CgWT. ACgpeb L)} Res-ACgpeb Y] HUAH ] K
JINEY TR B e 422 Fh F PDA AR B 32 3 puls, 76
28 C HEFAETPEIE HE TR 5 d 5 T Ve BRI
w5 MIC SR, Goit B4 AR 0 A K R 2
o [RIARREAR R RN B B SN T3 R [l 245741
Fi%) 3 S [ 44 5% 77 3% (minimal medium, MM), 257
Fh S 5 4b 353 A7 2 B SR A U B SR8 O .
28 C BBl EE SR 5 d 5l 738 Xk i

B EAS, AN 8, HE AN ] 25550 %) 4% AR A
KA,

142 FREEE KIEFE5d B CgWT. ACgpeb
DL} Res-ACgpeb WK VIEE T 30 mL
R 5E 4 1% 3% 3 (complete medium, CM) 15 5% 2 d,
W 1 7 e %) TRV 1o P e AR BN T A
M ERTHEONR Ge i 7 B0 I A vk, HE
BT RS 1x10° 4> mL !, SRJ5WLH 100
uL R CE T &A T 92— FI8% 2 (kanamycin,
Kana) K& 38 % 5 % & (carbenicillin, Car)fJ 30 mL
CM Wik a3, 28 °C 1535 3 d 5 jE It
TR

1.5 BURAAMRIE 4 B0R 108 i Rk
TR S 1.4.2 W7k, 98T S, ARy
$70.5%ME WRIRER SRR T 2 5%10° >mL s
VERRIR S 0 A A AR B I i A R s i) S SR AE
FERDAE R, AFUCHERR S uL TV TR 405 Ak R A A
Rt R L TFLARFTFLISE SR v, 28 C fRIB 4%
HRREFR. bR, MRS TR 2 d 5 g
RRBEA S d J5 SERSRBER /N

1.6 BFHAESNELEHNELE

1.61 FFHLER A YCS WAAR: 773K 5
3% 2 d i) CgWT. ACgpeb L)}z Res-ACgpeb ] {1
T BEZE 5x10° - mL ™ B B AO T B 97
RS AR T 2 T B S 8 i LTI R,
R RVRHABN 1S pL. 28 C A ilkEFR 2h
3 h, BB IR 5% .

1.62 WERBAFFERELE HFAR %
AR K B ANR AL FAE R IR &S % 142, ¥
BT A 1.5 mL B 0% %, 5000 r-min' 5.0
1.5 min, 3¢ FVEW . PR B AR T Uk I
B, A 2 IR, Fo o R R S AR A,
WD E SR AR . BRI E AT SRR KR
FEE 4x10° 4> mL " HEEFR B K 2 T, 43 5
HIARF R 5 Lo EMERUE A BIRERSR 12h 5
24 h, FH S SR AS [ B R B L TR 155 100 1 A 7
PUEZSEEEISTRE N

1.63 FEARBNRALAKER THE/KE
THRRERIH A1) 1.6.2, FERp AR BOHT B Y
20, HTFARTIVIBGF N 3R, B N 3R B Bk
T ] T &4 0.05 g'mL™" NaCl BIRFR 43 %h
1.5% EAKIEAR R o # 25 pL B Ar il
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s - T (RS AT IK IR
g3 5 SRR T AN R BUKT, KR E T " Lo compeny e
09 24 224
28 °CH B FRA, 0 I RIR IR 12h 5 24 h, W
IR AT L. ‘
B 88 CgPEB
KEBIH Colletotrichum chlorophyti (OLN97880.1)

2 zjn:%—lﬁ ﬁ*ﬁ 2 51 LIRS Aspergillus nidulans (XP 681673.1)

2.1 BERHMERMAKER CecPEBERREREE
BREMERS T KAKRIEE CgPEB 5 H
AL — K JE R 788 bp WYL 5] 2 HE (open
reading frame, ORF) . H &M NE T, dwhd
IX (coding sequence, CDS) it K &y 675 bp, Zi i —
ANHEA 224 DNEFERR, 7y TN 23.89 kDa B
JIKEE Y & . it SMART 4544 3k i 43 #r
KB, CgPEB & FIF LAY LR (15] 1-A)
{H 238 NCBI #4182 91 Lu oA, A TE
KGHIEH (C. chlorophyte) . ¥ S5 (Aspergillus
nidulans) . JK B #1 &8 (Pyricularia grisea). ¥ JK
#i 25 8 (Plectosphaerella cucumerina). 23 ) 9
J1 W (Fusarium oxysporum)F 7K 75 i 4 & (F.
graminearum) 55 B & T AE CgPEB Y [R] YR
(1 1-B), HIRWEMER R, B CgPEB FEAE ) 5
H RS

2.2 ACgpeb REMREEIMKIWETE AHI5E
o [ 41 J5U 2 R - Split-Marker 56 A R B 4
AR A 5 IEL T CgPEB Hk K HEAT RBR (151 2-A) .

44 IRALHUE Pyricularia grisea (XP 030985327.1)
REEH Botrytis cinerea (KAK6606896.1)

BEEH Verticillium nonalfalfae (XP 028494392.1)

89
56

‘ W21 Plectosphaerella cucumerina (KAH7375317.1)

VEBFHETH Sodiomyces alkalinus (XP 028470337.1)

99 PAHRIIT Fusarium oxysporum (KAH7214261.1)

RAVHRALE Fusarium graminearum (EYB32133.1)

A. CgPEB #1451 SMART 43#T(http://smart.embl-heidelberg.de/) ;
B. CgPEB & [ 5 Rl AR [ W 2F kA 4347 .

A. SMART analysis of CgPEB protein structure (http://smart.embl-
heidelberg.de/); B. Phylogenetic tree analysis of CgPEB protein with
homologous proteins.

B 1 K#xER CgPEB EOSERFIIEH SR
53R
Fig. 1 Analysis of amino acid sequence structure and
phylogenetic tree of CgPEB protein in C.
gloeosporioides

WaE L b R YR IS 20 Y B Ak A T A
OB E PRI AL 1 R R A kAT 25 0 A
S111 5 N N i /0 a2 07 = SN S e i
W25 5 H AR 20 R/h—2 (EilF 1641 bp; Tl
1416 bp) . Fid 1t FE RGN AT 3E— 20 1 480, 5%
AT B AAG I H PR 2% (8] 2-B), K I 45 SR 3R B
CgPEB J [K] Bl bR 28 A8 (M 1 FL 2, JF4 J oAy 2
B2 R A 44 i ACgpeb.

A B CgWT  ACgpeb
e W e R
2 2o
o B o =
CgPEB I'kb 2282
& g € E ¥
/ N R CegWT  ACgpeb =
5 _ SUR5 EE 9
' ' g:n’ =] B ::‘
3 kb £223
SUR3 - 3 "8 g =
@ 3 i
R
S 5 =
CgWT  ACgpeb
" ¢ g
ACgpeb 5¢ = SUR - 3 @ &
1kb ga =
S
=
C D c
pGPDA-CgPEB gWT Res-ACgpeb
SO
— Promoter - CgPEB - TtrpC - HPT - e g
. = 0.75 kb g s =i
A. Split-Marker 5: [ i 5% 5 ¥ 75 B 18l; B. CgPEB & mi bR 9Bk 1 T iife [R) P FEE BRI OB £l 130 ) 5 C . AMARE A @R 3 Al DA

HMARTE A

A. Schematic diagram of the Split-Marker gene knockout principle; B. Detection of upstream/downstream homologous arms and the target gene in
CgPEB knockout mutants (from top to bottom); C. Schematic diagram of complementation vector construction; D. Gene detection in complemented strains.

E 2 Split-Marker £ E & RIE AR EE G REE S EAMRRIEE

Fig.2 Principle of Split-Marker gene knockout and identification of knockout mutants and complemented strains
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http://smart.embl-heidelberg.de/
http://smart.embl-heidelberg.de/
http://smart.embl-heidelberg.de/
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A, BEdWELE -BAgRFM
CgPEB 5t % 3 A HE [ 2 /& pGPDA-CgPEB, 4%
P Ak B 28R R 3 Ao T A o (AR e A ) O] 35 AT B
ZARK ACgpeb HEATIEH [BIM(E] 2-C) o il FHELA
K151 4 CgPEB-OF/PEB-OR X H 4 AL ¥ 47
Y, AR A 780 5 DR 2 A AR Ay BH A %o I 5 H Dk
ZEREW (] 2-D), HAME AL 7R AR B bR
FEH CgPEB 4571 (781 bp), & B H MM 83,
¥ Htir 244 Res-ACgpeb .

23 ACgpeb REMRERKEF=RENSHT M T
PRIY CgPEB v A 5 JH B AE K 33y 1o i 4
Xt ACgpeb = K FRAMAT T WL, FEAEKZE S
It CgWT F1 Res-ACgpeb ) ¥k F 2 B 42 ¥ N
8.4 cm, 1M ACgpeb Itk H 124 8.0 cm([&] 3-A—

B), 45 W S8 AR MR DA I A K R T I A

RIS HAME. AN, WGt r= s A B 3-C),
FE AM RV BCR 8 F)5 28 °C J59% 3 d, CgWT
A CgWT

ACgpeb Res-ACgpeb

30-|* *

9 = ”
52 E _ 20} e
¢ 8 22
2% L5
i 2 E 10

s 9

R
S ‘0 0 S
oSt Do%e o o@bo%“ e
& &

A S HBRAEPDAREFRIE E/AE K5 AR IYBRITEIEAS; B. 4%
WRRIEARS dF WK ARG C AR gt
A. Colony morphology of strains cultured on PDA medium
for 5 d; B. Statistical analysis of colony diameter after 5 days
of cultivation; C. Sporulation quantity of strains.

3 ACgpeb REGFEKERS=HRENH
Fig. 3 Analysis of growth rate and sporulation capacity
in ACgpeb strains

T BRI AL EEAREZ SD; ns, P>0.055 *, P<0.05; **,

P<0.01; ***, P<0.001; **** P<0.0001, TI[n],

Note: Error bars represent the mean + SD; ns: P > 0.05; *: P <0.05;

**: P<0.01; ¥**: P<0.001; ****: P <0.0001. Similarly hereinafter.

A=A 22.5x10° >mL ™", Res-ACgpeb HIfIF
PP 21x10° 4> mL . 5 B AERUAH LG, ACgpeb
A F = i NI T 18%, R 18.5%10° 4~-mL ', LU
G5 LR W] CgPEB 5: K2 5 XHR A I A6 1 IH.
R EFRAR DL R R
24 ACgpeb REKRBIE NS AR fe 76 5
JELTA 1] LA G AR i LA S & A R 2R A ), I
WA BRI AT BASKE AN [) TR AR X A REARS I e S SR
177 BUR I8 45 R RV CgWT. ACgpeb
il Res-ACgpeb 43 7T~ 50| 14 b BRI 25 JAAG R4
M F 2 dJE, 3 PRI SO R —8, H AR AR
BER/NEFE, CgWT R EE K /NF- 445 9 mm, Res-
ACgpeb F-¥IRBER /NN 8.7 mm, i ACgpeb -
FREER/NA 7.7 mm([E 4-A—C), TMHEEFPIER S
d J5, CgWT Fil Res-ACgpeb Ji BE /N5 K 25.8
F125.2 mm, 1M ACgpeb V-39 BER/NH 23.7 mm
(Kl 4-D—E), iX Uil CgPEB F:H (e S EUR
T R AS AR - 7 RSP SR i 350 77 e 3 A
DL BRG] CgPEB 2 5 T BB A i JH T/
X2 E AU S IR

1207 B8 ns 120
100
80+
60
401
201

BT P
Disease

0
S 0 0
v o e
&

ACgpeb

Res-ACgpeb

AL SRR b BRI 2 ARG B s B A RR IR
2 dRA COARMIRIR 72 dBEANZE S 20T D. 43¢
A5 ARG E. EARISERS AR N R T
A. Disease symptoms on pre-wounded rubber tree leaves 2 days after
inoculation; B. Statistical analysis of disease incidence on rubber tree
leaves for 2 d; C. Comparative analysis of lesion size on rubber tree
leaves for 2 d; D. Disease symptoms on apple fruits for 5 d; E.
Comparative analysis of lesion size on apple fruits for 5 d.

4 ACgpeb RTMEEIE ST
Fig. 4 Pathogenicity analysis of ACgpeb strains
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2.5 ACgpeb REGFBRFiIA SNBEMFR ST
251 ACgpeb REARFHAAREE @it
TRFR B0 R 2%YCS K 7 BB SR Wbkl T 2 h
J&i CgWT Hl Res-ACgpeb HHEFHIL R0 76.8%
1 77.9%, 1M ACgpeb [+ 1] & %K 70.5%. T
%8 3 hJi CgWT. ACgpeb Fl1 Res-ACgpeb 1) {1
TR R 98% ([ 5-A—B) . Lh 45 KL,
Cgpeb F& PR 1) B2 XoF I A€ S A A6 1 i & A —
TERIHEZEAE

252 ACgpeb REAFAKEEOREMYRTE
T B T HOK R A TIE TR R . TR
12 h Ji7, CgWT F1 ACgpeb [f} & M IE K E Ky 87%,
Res-ACgpeb [t % MUY 1% 85%, I 7 24 h
J5i, CeWT. ACgpeb Fl Res-ACgpeb [t # i A%
K250 90%, XU CgPEB A5 5 5 i £l ¢
JE AR ML (1] 6-A—B) .

CgWT ACgpeb Res-ACgpeb
N a & :
LS ®
2h f S, @ 3 5
‘ f ﬁ [ \
N A
o~ L
3hi| | R ) A
LY
. -~ "2::3{
Bar=10 pm

253 ACgpeb R EARFE B ARBENEE LK
E B ¥ 4x10° 4 -mL ' i CgWT. ACgpeb il
Res-ACgpeb (82 1% W T 2N R BBk 3=
AT ORI I 28 °C 55 9% . 12 h 5l B s
WL L 1T, CgWT F Res-ACgpeb MMz 228 WR
I35 85% F1 80%, T ACgpeb A= i 221 W %%
1 70%, o EREAK. TEHEFE 24 h )5 CgWT AR
I WR R 97%, Res-ACgpeb AR 22 I IR
95%, 1Ml ACgpeb A2 22TE 1% R 93%, ACgpeb
AR 22 TE BERAT SR AL T CgWT Fl Res-ACgpeb
(I 7-A—B) . LA EZ5REW], CgPEB 2 5IEI
6L B JE R 2T R A AR

2.6 ACgpeb RELMEHMFEBENHMT I CgWT.
ACgpeb I Res-ACgpeb % Fft T & 45 & AL #1 (0.7
mol-L™"), SFER(10 mg-L "), =MEEH (20 mg- L"),
IHZYEE(T mol- L) | MIZRZL(0.25 mg-L™) ., 3 Mkt

B
ns
| EEES ns
1
120 ¢ %% ns ns = CgWT
M = ACgpeb
% 100 | I_I = Res-ACgpeb
® g 80
= I
-
BE 40
S 20}
0
2h 3h

A. ACgpeb Wi 2 h 15 3 h LIS B. ACgpeb 537 21 15 3 h INHI ARG 1T
A. Observation of spore germination status in ACgpeb strains at 2 h and 3 h; B. Statistical analysis of germination rates after 2 h and 3 h of incubation

B 5 ACgpeb REGMFHEERS

Fig. 5 Analysis of spore germination rate in ACgpeb strains

in ACgpeb strains.
A CeWT ACgpeb Res-ACgpeb
) & /// (4 & } )
FK PR | oS
| k] 9 oy %
Polystyrene = ® ¢® /& f, / /{,;,/ X .
12h &® J T
X ] { P
\ % | /
= Eavl
BRI > b % .
Polystyrene Y Ty 8
24h et A \ yg: | {
Bar=10 pm

os]

120 1 T ' CgWT

ns ns 8
100F 11 i = ACgpeb
mm Res-ACgpeb
80 +
60
40
20+

WiF 5 I 13 /%

Appressorium formation

12h 24h

AGKFAR ACgpeb BT MM OL; B M ML RS
A. Appressorium formation of ACgpeb on a hydrophobic plate; B. Statistical analysis of appressorium formation rate.
6 ACgpeb R MIE MR R 5T

Fig. 6 Analysis of appressorium formation rate in ACgpeb strains
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*
| seskokok ns

B

ACgpeb Res-ACgpeb

Onion 5 120 s#sx - mm CgWT
12h T E 100l M1 == ACgpeb
A g == Res-ACgpeb
=2 80t
\i‘}% 60
o R
A =2 400
Onion i °§ 2l
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Fig.7 Analysis of invasive hyphae formation rate in ACgpeb strains
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Fig. 8 Analysis of stress resistance in ACgpeb strains
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Functional analysis of carboxypeptidase Y inhibitor CgPEB

of Colletotrichum gloeosporioides from Hevea brasiliensis

Zhao Zhihao", Wang Qiannan"*"
(1. School of Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571737, China; 2. School of Tropical
Agriculture and Forestry/Sanya Nanfan Institute, Hainan University, Sanya, Hainan 572024, China)

Abstract: Natural rubber is an important strategic resource in China. The infection of Colletotrichum gloeosporides in rubber tree
would greatly affect the development of rubber industry. The functional study of the pathogenicity-related genes of C.
gloeosporioides can provide a theoretical basis for disease prevention and control. A gene CgPEB encoding carboxypeptidase Y
inhibitor protein was identified in C. gloeosporioides. The gene knockout mutant strain was constructed according to the principle
of homologous recombination, and the phenotype and pathogenicity analysis were performed. The results showed that the growth
rate and conidial production of ACgpeb, Cgpeb gene knockout mutant were reduced. Besides, both the appressorium and invasive
hyphae formation rate of ACgpeb were significantly reduced. These findings suggested that CgPEB plays an important role in
regulating the colony growth, conidial production and pathogenicity of C. gloeosporioides.

Keywords: Colletotrichum gloeosporioides; CgPEB; pathogenicity; carboxypeptidase Y inhibitor
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