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/fﬂ': %1,2#’ ? 2]: ml;*
(1. MR R B AbRBe, M Rg 5N 571737 Wl 2. MR RS =W R BEMF5TRE, Mmd — 3 572025 HE)

B E. BARIE R (Colletotrichum gloeosporioides) & 5| FL A3 A S JH % BY 9% ;R . CFEM(common in
fungal extracellular membrane ) 454 & BL A B9HE 7, &4 CFEM A BEEE A9 2E 19 /8 T Pth11-like %I
CFEM & M, AR IR B A K Z B BRI h B HEEEAE- . T WFSSARIR B 16 77 97 B 1 S50 ML il
NS S0 T P SR 2 PP e Y 1 4w Pth 1-like ) CFEM 2K RO, # Hifiv 44 0 CeCFEM17 ., ZR: 1Y
HAGIX 41K 1 341 bp, Hifid 446 NEIEER . AW B 225087 R, CgCFEMLT # 1 N i A Kl 26 422
FRAMR 5 A 1 AMRASEI) CFEM 258038, C st & 6 NSRS, 8 T 08t CgCFEM17 SERMTIRE, #h &
TIZFE AR AR (ACeCFEM17) B I EAE R (ACgCFEMI7-C) , I3 A K & & Eum v R AT T
O3 o G TRFERA, 5 A RN RIS AR A L, ACgCFEMI7 H53 A= 90F 5& F AR SE G T I AE IR , B0 1
WES, AP A K, Fofpe ) R E RAIE SR SIS R ARG 2. CgCFEMI7 v gt Ji s a1
TR R, ISR YL G RTE F, 5 M JEE A0 T TR A IR R B0 77, 33X R PR FE I At I T R B0 ML ) B ae ST
BRI SR IELI B 16 SR B8 T — 2 (3R Sk aih

KRR B ; A AIH I ; CeCFEMLT; IR a3t

FESEKS: S4324 XEKFRRAD: A XEHS: 1674 — 7054(2025)05 — 0682 — 10

il =75, BTN, 6 5 JEH 7 Pthl1-like % CFEM 2 (1 CgCFEMI17 BB BE /3 BT [J]. #4HF A4= W 4, 2025,
16(5): 682-691. doi: 10.15886/j.cnki.rdswxb.20250009

KRR 2 7 0 Tl B Rk K s 4
FE R T B VGG W (Hevea brasiliensis ), Hep™
7 B AR RS H AR e K AR JE T
(Colletotrichum gloeosporioides)+& 5 | A5 st 34 1
e AR Y T2 IS, XN L R R AR
TEEIE A I RE R BUAE T, BRI B A | i
5t v AR RS IR TR SE 3R, 25 A S 7l 3 B E R Y
ZEURRE T, A A T 2 MR Y 2 TR A IR
A4 B, HAF YRR AR e
TG RZF AR B FRB Be BN | 43 fi Al ) 2H 2L (0 SR 5
AHEFRN B, TR IR AR B AR R,
SRR A B AR M AR R 22 B IE R O
AT,

WfSHHE: 2025-01-07
HEL£WMB: BEZEARBEILE X H (32060591)

CFEM(common in extracellular

membrane) 45 #4) 5 & ELE TR A R TY, 20
60 ™ E B TR 5% FL2H A, b A S A ]
AT 8 ANPRSF A9 > Jbk 24 1% 5% 5 (Cx3Cx10-12Cx6—
7CxCx11-14Cx4Cx15-16C)E 10 ¥ 72 75 77 78
5 2% My g8, ELTE CFEM 25 1 8% 43 b 5 i 26 #8
Pth11-like #4F1 Non-Pth11-like %! 'Y, Non-Pth11-
like %! CFEM 7K 4[4 T CFEM 25 4 I 1 ke = 15
ik, RS A5 Y 88 A 155 Ik GPI
B N R, BN Ry e i B AT ) EE B O R ——
BN AR U281, Pthll-like 1 CFEM 45 B T 17&
SFIY CFEM 45 My BAMNMA & 24~ 15 IS 45 44 351, 7T RE
VERAR 5 S AR TE 5 - I i AH BLAE b R 4
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AR,

TEAEY R R B, Pthl1-like &) CFEM #E H
VARG I5 0% I (Magnaporthe grisea)Pth11 25 [ 4 i
RURER, MEAEA 7SR, /e G &
P IR A2 A A A4, 14 e O B o R 1 S
HopE U R B P 53 A 1A S A AH LY
CFEM # f{ WISH /& 1 /> L7 () Pth11-like 7
CFEM & M, [FFEEA 7 B REEs I, AU 50
PRI %) B 2 TR RN B0 M A 6, i85 5 R P A
AT I 7K S TAT 49 T 530) R 400 Y B 1 S A P HE K
%% 1 (Botrytis cinerea) ", %55€ | 3 /> Pth11-like !
CFEM % [, 43 |42 Bcin05g02420. Beinl5202580
A1 BCIN 07g03260, H: ' Bcin05g02420 i
Bcin15g02580 4351 % 41 6 A~ 8 A~ 15 5t 245 44 &,
BCIN 07g03260 & A 1 A~ 85 i 45 #4938, 1 BCIN
07203260 FY ik 2 5 O %5 05 T Y 73 A2 16 51
RFNZERE (KR AT 20% ~ 30%, X 7 it 1Y 2L
o 1\ AR, AL AN 52 ) B R s T 1) A K 3
A Ak, TR RS Bk T E (Fusarium
graminearum) . 15 B BE W W (Marssonina
brunnea) . V9 )18 /N 6115 T (Neostagonosporella
sichuanensis) . 1 k& ik /1 5 (Neurospora crassa) .
R 4% K 5% (Trichoderma atroviride) . B G AR %5 (T,
reesei) Fll ¢ (4 K B (T. viride) W 58 & 3| T 21
Pth11-like B CFEM £ [, {H X%} H Iy fig §t = #F
Gy 1720

TEBHH B H, Non-Pth11-like %Y CFEM % 4 )
EEMTFE 2> ), (HE T Pthll-like B CFEM
HEHBYReHR R . CAMREN, BRI
fl B B H Pth11 B[R 8 1 CgPthll 2 5K
FEIHI N A5 MO BUTRE, (BT A R B0 e T 5752
TE A 4 Wi o JH 1 (Colletotrichum higginsamum )
W EF T 64> Pthll-like ! CFEM 4, B H:I)
REAR AT, FERTHABESE Y, AR 1 BAXT AR AR fie
2RI 1 (C. gloeosporioides ) AT T #% s 21 ¥ 5]
W, I8 RS T 1A% S Pthll-like %Y
CFEM 2 [ ) £& A, % H 1w 4 CgCFEMI7,
A 5T A AT 2% FE P AT T s BE A4y B, i
oy g 2k R Y R 28 A8 AR A CgCFEM17 Fil ol
bR AZ KA CgCFEM17-C, 43 T A CgCFEM17 Fl
A CgCFEM17-C TEA K 8 RS0 1 77 T 1) 4 Y
ARk, f#AT T CgCFEMI7 T8 e I 2 JH T 20 1 F

Y L RE, S AR S A e B 7 MR R AR 25 B
TR AR A SR LB AR o

1 #RERE

1.1 LW#HRE A RIEE (C gloeosporioides)
Y A= RUBR AR (WT) B A 280 73 85 L %808 IR A7 o

[0 P A% 5 B i A K ‘Reyan 7-33-97°, K FF &

(Escherichia coli) TOP10 FE#E(CC96105) M T I
S LE YR PR A F]

12 FERFERERA DREHEEIERFF
FE (potato dextrose agar, PDA): FX 12.5 g PDA #;
A, 200 mL ddH,O % i . 5¢ 4> 45 77 & (complete
medium, CM): 2 I 1 g, BERFHEEMW) 0.5 g, Tl
JGER 0.5 mL, BEEE UKD 0.5 g, Hi%ih 5 g, 44
% 0.5 mL, AR L 25 mL, 400 mL Z&48 /K 17 i,
pH £ 6.5, €% F] 500 mL. 0.5%(v/v)ME: £ 0.5 g
MALT EXTRACT #} &, ddH,0 % fi#, & 2 % 100
mL. 2%(vAv) YCS W AR 35 37 5 . BRI B 32 B0

0.1 g, FR/KfREEEE 1 0.1 g, JEHH 2 g, ddH,0 i IT:
FEZEF] 100 mL.,

1.3 ZEWHE

131 AWHEE&FLHH i DNAMAN 4%
CgCFEM17 3 17 # % ; SignalP6.0(https:/services.
healthtech.dtu.dk/services/SignalP-6.0/) #1715 = Ak
i 1 ; SMART (https://smart.embl.de/smart/)#f 17
CFEM %% #4 48 71 1l ; TMHMM2.0(TMHMM 2.0-
DTU Health Tech-Bioinformatic Services)i#f 17

JEEZE R BT ; MEGAG.0 B 1F AT R GE kK B W)
Fagt

1.3.2 EMESAEBTHRR HAFMEKRS
R AE S B A 3R 2L (PDA) |, 28 C 1H
GRS 4~ 6 d, BRI E A TR T

YIiE T 20 mL #9 CM AR 7238, 28 C
PEIRYE R 2 d, HIUE 5 0&, 5 000 rmin™ 2§ .0

1 min, 152504

1.3.3 CgCFEM17 ¥ B3 %R LKL @4k 8y

A R [R5 S AL R R DR, AR 1 R
S1¥%F CFEM17-5F/CFEM17-M5R ., CFEM17-M3F/
CFEM17-3R. CFEM17-M5F/CFEM17-M3R 53513
W CgCFEM17 KA 1y b A J5U8 | T i [m] 5 R
MPUrERE BB, 51 Y% CFEM17-5F/SUR-
SLR. SUR-SLF/CFEM17-3R ¥ - F it [a] P8 53¢


https://services.healthtech.dtu.dk/services/SignalP-6.0/
https://services.healthtech.dtu.dk/services/SignalP-6.0/
https://services.healthtech.dtu.dk/services/SignalP-6.0/
https://services.healthtech.dtu.dk/services/SignalP-6.0/
https://smart.embl.de/smart/
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PESEIN R Beor sl e #1420 E A 7 B IR PEG A
TPRVHACIERT Bl G P B ARt 5 R AR i
PR AR B, P SR R AT O R S 0t
CFEM17-JC5F/SUR-JC5R #l SUR-JC3F/CFEM17-

JC3 45 e B BT Ui, 3RS BHPE AL IF X L
AT AL S B . il 5% CFEM17-F(Xbal)/
CFEM17-R(Smal) ¥ M CgCFEM17 J& 75 %% i %,
TS CgCFEMI17 KRR 2828 14

&1 SIMER

Tab. 1

Primer information

5| ¥ 24 FRPrimer

51#)¥%1) Primer sequence(5'-3")

CFEMI7-5F
CFEMI17-MS5F
CFEM17-M5R
CFEMI17-M3F
CFEM17-M3R
CFEMI7-3R
SUR-SLR
SUR-SLF
CFEM17-JC5F
SUR-JC5R
SUR-JC3F
CFEM17-JC3R
CFEM17-F(Xbal)
CFEM17-R(Smal)
CFEM17-OF(Xbal)

CGACGTGTAGAGCTATGACC
CTTGTGCGTTTCAAGAAGTGCCAACGCCACAGTG
CACTGTGGCGTTGGCACTTCTTGAAACGCACAAG
GAATTGCATGCTCTCACGCGTTTGAGTTTTGTTT
AAACAAAACTCAAACGCGTGAGAGCATGCAATTC
TTTGTCATTCTGAAGTCCC
ATGTTGGCATAAGCCGAACCGT
CCTCTGATATTGGAAGCGACGC
GCCGCTCGCATTTCATTCC
GCGTTTGTAACTCTGCCTGTTTG
ACGAGGACCGCTACTCACATAC
ACACCCCAAAAGGTCCCAC
TCTAGAATGTTCACCAACGCCAGAAA
CCCGGGTACTTTATTTGAATGGCCAA
TCTAGACATAACTGATGCGACACCT

i B 51 9 %F CFEM17-OF(Xbal)/CFEM17-R
(Sma) ¥ 3% CFEM17 3 X H G )7, il i il D)
HEAERY T A HE ) CeCFEMI7 JEIH H B 813K
Bl ) FE IR, B b AT 1 Bk BAR L AL
A CgCFEM17 DX i R 28 728 TR ) i A o 44 v,
it 0 B R Ok ) BRI FE AL AT A o . i
H 51 ¥ % CFEM17-F(Xbal)/CFEMI17-R(Smal) K
M CgCFEM17 245 M4 Y], 3845 CgCFEM17 &
PRI e 53 T e BT A o
1.3.4 ARKBRESAH  WFNEKEES 6 mm
() T B, 23 B Rl PDA 53R 3E |, 28 °C K5 5%
5d, T3¢ SO v v AR TR, Seae ik
STEE 3, BIR 4 NEE
1.3.5 HAFMESH LR 122 PRTEAEIAR
A BRI AR, ) 0.5%(vv) ME WA RS 35 5L
TR, R IR RO A AR T TR, TR
TR FE LR 210° A>-mL™", B 5 pL 35 Tk

WA BRI e, BB, T 28 °C K53k 4 d J, Ml
HIRBRE EARIHI DR . LRI E 30 MEA .
136 SARTHRELSN 122007
AR BN [ BRI 3 AR, 2% (o) YCS
VAR B 77 L R T, PR A T RO B B 5% 10°
A-mL™, B 20 pL #EA0 T 33 7, 28 C R R,
AYPIFE 0. 1.0, 1.5 F1 2 h I T B4 T W848
oA LR, LM EE 3R, Bk
FEADT 100 M1

1.3.7 WEHERERESH HE 122 P E
15 BN [F] B AR 1 3 AR 961, JRRE L3l 5%10°
AmL7, BUS uL MKl L, 28 C FRIEES
F%, A HIAE 0, 2, 4, 8 h T W AlEs T AR & ML i
TE G B ISt B R il . SEe s AR
3R, BHIREE AT 100 PMEF

1.3.8 FEREBRFLEMHSN W 12290
LA BN R R 9 o A 5, S A F FH T
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TRV, Fi B ) 3x10° 4>-mL ", B EA
INZR B4 T B T IR LD R B i 6 I B 5
nL AR TR R 1, 28 C BRIRKEFE, 43 5F 8.
12 h 76 B3R P MR WL LS gt AR
SRR R, SEER T A 3 IR

1.3.9 FERt 55 [fi A Graphpad Prism
6.0 FRAFHEATEAR GE 1T B W2 VS, S R R
I 250 T B B8 i 9 34, JF38 3 Duncan [C
ZFER R HATIE T B . P <0.05 B 22 7P
FERER.

2 HREHH

2.1 CgCFEMI17 ERR BMEMERFETH
DAAS W) 2 £ 4 JEL T Y cDNA A4, 3 i RT-
PCR )54 CgCFEM17 3ER gD IX 4T 174"
B W28 R s, LR R g IX AL 7 1341 bp,
U 446 aa [ KEE . X} CgCFEMI17 2K H 45 1)

KAF 3797122.1 CgPthl1 (Colletotrichum gloeosporioides)
CgCFEM17 (Colletotrichum gloeosporioides)
AAD30438.1 PTH11 (Magnaporthe grisea)
XP003721317.1 WISH (Magnaporthe grisea)
XP001558589.2 BCIN 07g03260 (Botrytis cinerea)
KNF02028.1 PstCFEM1 (Puccinia striiformis f. sp. tritici)
XP751283.1 CfmA (Aspergillus fumigatus)

FGSG 02077 FgCFEMI (Fusarium graminearum)
KAF3354914.1 VASCP77 (Verticillium dahliae)
CCF32883.1 ChEP113 (Colletotrichum higginsamum)
XP031892272.1 CfEC12 (Colletotrichum fructicola)

BT RT R IR, %A IR N 38 1 M5 S K5
F(1~26aa)l > CFEM #5745 #91(35 ~ 103 aa),
CUi A 6 NEEMEEEFIR (149 ~ 171 aa, 191 ~ 213
aa, 233 ~ 255 aa, 270 ~ 292 aa, 305 ~ 327 aa, 342 ~
364 aa) (& 1), 4 Pthl1-like % CFEM%E [ 1Y 45
FHEAE . FIFH MEGA 6.0 #X 4%} CgCFEM17 5 H:
i CFEM 2R3 1 I LR )7 5 EA T R et AL v 1)
¥t (1 2), 453 7R, CgCFEMI175 Hifh B 4 3
fE Y Pthl1-like %) CFEM & 1 B 7 —i2, 55
I Pth11 FIAZM Y CgPthl1 MR 6 R .

0 100 200 300 400

B 1 EfKER CgCFEM17 &1
Fig.1 The structure analysis of CSCFEM17 of
Colletotrichum gloeosporioides

Pth11-like

Non Pth11-like

B2 RAKER CeCFEM17 5EfFEREARN CFEM XEANSERFIINRZLEXR
Fig.2 Phylogenetic relationship of the amino acid sequence between CgCFEM17 and
CFEM protein of other pathogenic fungi

2.2 CgCFEMI7 B RETE R BRI 2

KT WH9E CgCFEMI7 WY 27D RE, MR 40 (W] )5 8
2H 1 5K 1 CgCFEMI 7 (1) 55 R i I 5875 Tk
( 3-A) . FIH PCR AR 4T CeCFEM17
B Ui [R5 (857 bp) . T Ui ] IEEF (851 bp) FISR
WE i P BT FE ) (SUR) | B (2 807 bp), A&
PCR /) 5 A5 B4 A CgCFEM17 {7 A 5 -
SUR-CgCFEM17 T ife [ I 1) 5 41 DNA F B¢,
fifi FH PEG /T 14 1% 41 DNA R Brfk A1
R JE A B A RN A A AR e R R R e i R
TE Y BH RS AL AT BRAEL00 15, AR S B R AR .
Wit PCR FIEEAi G R R B A 51
X} CFEM17-JC5F/SUR-JCSR 0 ¥ I 2 - i A B
(| 3-C), ffi 5| ¥ % SUR-JC3F/CFEM17-JC3R

AL R I 2] R R A B (K 3-D), % R i A B
PEAT I 55 7 3 He o, & S 36 BE I R 31 5 T
W e 3 — 3%, Tl H 51 Y% CFEM17-F(Xbal)/
CFEM17-R(Smal) £ A~ 21| 5 A 9 7775 (K] 3-E),
W] CgCFEM17 3£ B 2 iU 9t mt b, 451 %%
PRl Bk Rk i 44 9 ACgCFEM17, B HE T i
H 5 3h TSN 1Y CgCFEMI7 1 [ %h 36 3k 4% 14
(&l 3-B), ¥ HEL AL BN RIR 21K ACgCFEMI7 J&
AT PR AL F AT I Ah . XEPUPER LT
PCR Faill 45 5% R, 587 A= BUAHAL, 76 AR bR rh
AP R CgCFEMI7 R R /h—20i /B, 1k
T30 7 5 7 81 Fe Xt 4 A 2 B e 1 A5 00 ) 31
—3(, MTE ACgCFEMI17 h W4 Hg A 5] (18 3-E),
FH ACgCFEM 17 19 1] % b B R 44 2 1 2, o i
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Wild type ——| 5’Flank | CgCFEM17>| 3’Flank |—
< SUR-FSURR .
Knokout N —— h— =
construet —1_5 Flank | SUR >| 3°Flank — 1 000 bp
R VEOR
Transformantﬁr{ 5°Flank I SUR > 3’Flank| <
8 > 3
CFEMIT-JCSF o Soon somgcsp CFEMIT-JC3R
D
B
Xbal
1000 bp
_] Cl’;gl;lgtfdrlg @» PTt:C ) HPH 1 000 bp

A.CgCFEM17 {)FEIH B2 w5 R P ;s B.ACgCFEMI7-C /) 1nl #hEHE; C. 137 A BE Y PCR Killl; DR iii7 F Bt PCR Kl
E. CgCFEM17 21 PCR #:ill; M.DL 5 000 bp DNA Maker.

A.The principle of genetic recombination knockout of CgCFEM17; B.The complement principle of ACgCFEM17-C; C.The
PCR detection of the upstream fragment; D.The PCR detection of the downstream fragment downstream; E.The PCR detection of
CgCFEM17 gene; M.DL 5 000 bp DNA Maker.

B3 CgCFEMI17BBMRTENMESSTFEE

Fig. 3 Construction and molecular characterization of CgCFEM17 knockout mutant strain

%N ACgCFEM17-C,

2.3 CgCFEMI7 3 B 8 7x 1B & B 9% 71 B9 % g
N T HIE CgCFEMI7 58 8 5¢ 981 1 2500 1 10 5%
Wi, FFH WT. ACgCFEM17. ACgCFEMI17-C 14y
Az R PR TR 0 A R TR B AR B AR R i R
3dJaMEE] WT. ACeCFEM17. ACgCFEM17-C
TERR IR i EARREAE 5 | S A R 5 (1] 4-A),
Xif s BE LA R AT 0 RN G T A BT R 4 R R
ACgCFEMI17 5| & /) 95 BF 1572 W & /N T WT M
ACgCFEMI7-C 5 s HE E A% (B 4-B), 4Rk
W] CgCFEM17 (A 5 35BS 6L i JE R AR it
AR RE I FEA, BERH CgCFEM 17 2535 i £l
TRIEL PR RGBSR ) 06 ) o

24 CgCFEMI7 WMEHAKRERR SEKE~R
BENHOSSIE N THRIY CgCFEMI7 215 52 i £
PRIE TR T 7 B AE K AG O, ¥ WT. ACgCFEM17 il
ACgCFEMI7-C 43 5ll#M T PDA iz dk b, 5d J5
WL %< B WT. ACgCFEMI17 1 ACgCFEMI7-C )
WIEIESEA R 2R (B 5-A), WEEKE
BTG A 45 R R, WT. ACgCFEM17 il
ACgCFEMI17-C W% BRI % 22 5 (K1 5-B) .

B
g 2.0
8
E515 a 2
2: " mm
S E 10 b
o o
@ £0.5
el ey,
< Qﬁ\\ N\\(\'
&
vC v
Avg

AJFRBERERIE, AR K 1 om; BARBE B AR ST 07
Ko ANER/INEG TR R 225 835 (P<0.05) .

A.Disease symptom, scale bar=1 cm; B.Statistical

analysis of the disease lesion. Different letters indicate
significant differences(P<0.05)
E 4 CgCFEMI17 X3RRIt Fr BRI 547
Fig. 4 Pathogenicity analysis of CSCFEM17 on rubber
tree leaves

fil 7= i B i 45 R R, WT. ACgCFEM17 il
ACgCFEMI17-C Z [a] i) 46 F 7 & JTC W W 25 =
(E 5-C)o LA EZEREW CeCFEMIT7 A& 518
JE TR S I TR 1Y) T % A A R f e

25 CgCFEMI7 WBEBRERESEBFHEN
BN N THRIY CgCFEMIT7 A5 T AL R
WA A 96 B B O, ASWF SR A BN A BT T OWT.
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ACgCFEM17 ACgCFEM17-C

os]
@}

SRR (<100 > mL )
S

—
(=}
\S] w

W HAR/em
Colony diameter/cm

[w]

QJ" E‘\Aﬂ FEMﬂ C

et

AWT, ACgCFEM17 K ACgCFEM17-C TE % % ¥ B fl5 (PDA) 5 37 3 E 1535 6 d VR IEZS; BXT WT. ACgCFEM17
K ACgCFEMI7-C W& HAR TG H 30T CWT. ACgCFEMI7 B ACgCFEMI7-C WFTF =830 . ARI/ING Fh13%
IRZEES R (P<0.05)

A.Colony growth of ACgCFEM17, ACgCFEM17 and ACgCFEM17-C on PDA for 6 days; B.Statistical analysis of colony
diameter of WT, ACgCFEM17 and ACgCFEM17-C; C.The analysis of conidia productivity of WT, ACgCFEMI17 and
ACgCFEM]17-C. Different letters indicate significant differences(P<0.05).

5 ACgCFEMI17 WEEERKEFHEENSH
Fig.5 Colony growth and conidia production analysis of ACGQCFEM17

ACgCFEM17 FIACgCFEMI7-C T4y /EHLFI0HI 2 Wi, JRA¥ ACgCFEMIT7 I 34 K% 18 % /N T
Rid (B 6-A) o SR BN, A TH LET 1 WT Fl ACeCFEMI7-C(18] 6-A), {H ACgCFEM17
1.5 hi, ACGCFEMI7 Wy 53 e F Wik % 03 W F# K%Y WT RIACGCFEMI7-C WA
18T WT MACgCFEMI7-C( 6-B); Mgk ifs W25 (K 6-B). DL L&KW, CgCFEMI7

A WT ACgCFEMI7 ~ ACgCFEMI7-C B

Oh
10 pm 10 pur

1h
l()ﬁn l()ﬁ

1.5h
10 um
2h 1.0 1.5 2.0

10 i) 10 um B} 8] Time/h

AWT. ACgCFEMI17 F B2 ULEL; B WT. ACgCFEM17 }: ACgCFEM17-C Wi K BTG 31 . ARI/NE
FRFIR 25 13 (P<0.05)

A .Morphological observation of ACgCFEM17, ACgCFEM17 andACgCFEM17-C; B.Statistical analysis of germination rate
of WT, ACgCFEM17 and ACgCFEM17-C; C.Statistical analysis of germ tube length of WT, ACgCFEM17 and ACgCFEM17-C
at 2 hours. Different letters indicate significant differences(P<0.05).

6 ACgCFEMI17 I FRHEBEN ST
Fig. 6 The nutritional germination analysis of ACgCFEM17

mm WT
" ACgCFEMI7
mw ACgCFEMI17-C

100 a , a

T AR/ %

The germination rate of conidia/%

S
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f14 ke K 3 S 0 % L 1 0 A 81 B T AR 2K
CgCFEM17 Z- 5[ LR JEL e A i A i R

F ACgCFEM17-C () I 25 MR 25 (K] 7-A) K8 1%,
REAHEWN B2 (K 7-B) . WARLIEMLE

SR BR, R YRR ACgCFEM17 W4y A 1t
TREIE T B 25 M S AR B 24 (] 7-C), {H R
AR 22 18 R AR T WT il ACgCFEM17-C
(l 7-D)o LA EZ5R K, CgCFEM17 A5 M0 [}
HMTE B, (B RESE T AREERITE

ACgCFEMI17 ACgCFEM17-C B

2.6 CgCFEMI7 3RARERELEHERE
g N T PARTE CgCFEMI7 3275 520 JKE £
AR AR G 25 R 08 1, WSR3 AT 43 A= 46 7
i /K R T L B B A T R AR R A R R R
Yeid i, SRR, TEmK R - WT. ACgCFEMI17
A WT

0h 120 ¢

2h-

5 pm
5 um

WE 2 I 1R/ %
Appressoria formation rate/%

5 um
S pum

D e WT
C " ACgCFEM17
WT ACgCFEM17 ACgCFEM17-C B ACgCFEM17-C
§ 100 ¢ a a a
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Functional analysis of the Pth11-like CFEM protein CSCFEM17 in
Colletotrichum gloeosporioides from rubber tree

HE Erxiu*, LUO Hongli"*"
(1. School of Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571737; 2. Sanya Nanfan Research Institute,
Hainan University, Sanya, Hainan 572025, China)

Abstract: Colletotrichum gloeosporioides is the main pathogen causing anthracnose of rubber tree (Hevea
brasiliensis). The common in fungal extracellular membrane (CFEM) domain is a unique motif of fungi, and
the proteins containing CFEM and transmembrane domains are defined as Pth11-like CFEM protein, which
plays important roles in regulating the development and pathogenicity of pathogenic fungi. In order to study the
pathogenesis of C. gloeosporiorides, a gene encoding Pthll-like CFEM protein was screened from the
transcriptome of C. gloeospriorides and named as CgCFEM17. The encoding region of the gene CgCFEM17 is
1341bp in length and encodes a peptide with 446 amino acids. Bioinformatics analysis showed that the N-
terminus of CgCFEM17 has a signal peptide with 26 amino acids and a conserved CFEM domain, and the C-
terminus contained six transmembrane domains. The knockout mutant strain (ACgCFEM17) and
complementary strain (ACgCFEM17-C) of the gene C¢CFEM17 were constructed to analyze the function of
CgCFEM17. The results showed that the conidium germination and invasion structure of ACeCFEM17 were
delayed compared with the wild type and complementary strain, but the colony growth rate, conidiation,
appressorium formation rate, and morphogenesis were not changed. These results indicated that the gene
CgCFEM17 could affect the pathogenicity of C. gloeosporioides on rubber tree by regulating the germination
process of conidia and delaying the formation of infection structure, which lays a theoretical foundation for
exploring of the pathogenic mechanism of C. gloeosporioides and establishing of a new control strategy for
anthracnose of rubber trees.

Keywords: rubber tree; Colletotrichum gloeosporioides; CgCFEM17; functional analysis
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