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Functions of CFPOFUT1 in Colletotrichum fructicola
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Abstract: [Objective] Protein O-fucosyltransferase 1 (POFUTI1), a key enzyme catalyzing protein
O-fucosylation, has been verified to regulate a series of physiological and pathological processes in
animals and humans. However, POFUTL1 gene in Colletotrichum fructicola or even fungi has not been
reported. This study aims to clone the CfPOFUTL1 gene from C. fructicola and analyze its biological
functions. [Methods] RT-PCR was employed to amplify the CfPOFUT1 gene and then the
bioinformation of the gene was analyzed. We constructed the CfPOFUTL silencing and overexpression
vectors, which were then transformed into the protoplasts with the PEG-mediated method to yield the
CfPOFUT1-silenced and -overexpressing mutants. The biological phenotypes of the wild-type LY5-1,
and the CfPOFUT1-silenced and -overexpressing mutants were determined, such as the mycelia growth,
conidial production, conidial germination, appressorium formation, stress response, pathogenicity, and
fungicide sensitivity. [Results] CIPOFUT1-overexpressing mutant showed higher conidial production,
stronger pathogenicity, lower sensitivity to azoxystrobin, but higher sensitivity to carbendazim and
prochloraz than the wild-type LYS5-1. CfPOFUT1-silenced mutant demonstrated lower conidial
production, intact cell wall, higher sensitivity to endoplasmic reticulum (ER) stress and azoxystrobin,
lower pathogenicity, and lower sensitivity to carbendazim and prochloraz. [Conclusion] CfPOFUTL1 is
involved in conidial production, cell wall integrity, ER stress, and fungicide sensitivity of C. fructicola,
affecting the pathogenicity.

Keywords: Colletotrichum fructicola; protein O-fucosyltransferase 1; CfPOFUT1; fungicide sensitivity;
pathogenicity
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88 BAUCODRAFT 149349 Baudoinia panamericana (XP_007677860.1)
52 — BOAS0 04131 Salinomyces thailandica (TKA28160.1)
BOA48 13795 Rachicladesporium antarcticum (0QO00446.1)
DO0865_ 03657 Hortaea werneckii (RMY56422.1)
DOTSEDRAFT_108824 Dothistroma septosporum (EME38485.1)
M409DRAFT_25456 Zasmidium cellare (XP_033664998.1)
Hypothetical protein Zymoseptoria brevis (KJX99042.1)
Unnamed protein product Zvmoseptoria tritici (SMR52245.1)
Hypothetical protein Pseudocercospora musae (KXT15007.1)
Hypothetical protein Cercospora zeina (PKS02894.1)
Uncharacterized protein Cercospora kikuchii (XP_044658397.1)

92

52 Unnamed protein product Aureobasidium mustum (CAD0091038.1)
98— M437DRAFT 41848 Aureobasidium melanogenum (XP_040882541.1)
99 VSDG 05998 Vaisa sordida (ROV95312.1)
100 VMCG 01947 Valsa malicola (ROW10201.1)

A AL £ A AU L IR AT I RIS AR AR AN 1A e

@ POFUTI Colletotrichum fructicola
100|[LK456DRAFT 43402 Colletotrichum gloeosporioides 23 (KAH9225997.1)
98I-CGCA056_v003893 Colletotrichum aenigma (XP_037184016.1)
88 [ CGCSCAL_v013598 Colletotrichum siamense (KAF4866542.1)
761 CGCTS75 v011880 Colletotrichum tropicale (KAF4818671.1)
STLCGCVWOL v002189 Colletotrichum viniferum (KAF4927967.1)
971 GDP-fucose protein O-fucosyltransferase 1 isoform X2 Neomonachus schauinslandi (XP_044774577.1)

e pasvmana e manm e svasessea e o wwre e\ aa e ara n s aea

& l Protein O-fucosyltransferase Homo sapiens (AAL09576.1)
4]00% Protein O-fucosyltransferase Mus musculus (AAL09577.1)
GDP-fucose protein O-fucosyltransferase | Rhinolophus ferrumequinum (XP_032950633.1)

Loy O-fucosyltransferase | isoform A Drosophila melanogaster (AAF58290.1)

Putative protein O-fucosyltransferase 1 Caenorhabditis elegans (ABA29469.1)
98 ; O-fucosyltransferase family protein Arabidopsis thaliana (NP_001327824.1)
84 |1 GDP-fucose protein O-fucosyltransferase Arabidopsis thaliana x Arabidopsis arenosa (KAG7624119.1)
L 92 1L GDP-fucose protein O-fucosyltransferase Arabidopsis suecica (KAG7580776.1)
ey 1036 O-fucosyltransferase 23 Capsella rubella (XP_006297638.1)
O-fucosyltransferase 23 Eutrema salsugineum (XP_006408090.1)
O-fucosyltransferase 23 Brassica rapa (XP_009124074.1)
O-fucosyltransferase 23 Capsella rubella (XP_006297638.1)
98 - GDP-fucose protein O-fucosyltransferase Corchorus capsularis (OMO70449.1)
QZ(H_(GDP-fucose protein O-fucosyltransferase Corchorus olitorius (OMO65874.1)

100

|7

23| & = =, 2 = =
kmko-mcosy](ransferase 23-like Populus alba (XP_034887661.1)
60 L O-fucosyltransferase Salix suchowensis (KAG5230469.1)

—
0.2

1 CfPOFUT1 ERFARFKLE N

Figure 1 Phylogenetic analysis of CfPOFUTL. The numbers in the parentheses indicate the GenBank
accession number of amino acid sequences used for phylogenetic tree construction. The notes at the branch
points mean the bootstrap values supporting the branches. The scale bar means the estimated number of

substitutions per amino acid.
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2 CIPOFUTLEE T . IRIEFLTHLEIR N RT-PCR £E

Figure 2 Real Time RT-PCR identification of CFPOFUT1 in silencing transformants and over expression
transformants. A: relative expression level of CfPOFUTL in silencing transformants; B: relative expression
level of CfPOFUTL in over expression transformants. Error bars represent SD of three replicates and
asterisks indicate significant differences (**: P<0.01; *: P<0.05).

AT 35 5 56 b 22 AR K38 A2 BN [A) 78 B g 4
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S AR RE LYS-1 T B 255, (AUTERE ik
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Z 5 AR I A 240 R 5 A M R R 5 DA
PR
2.5 CIPOFUT1 ERES5IEESERF~E
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OCfOFUTL il it SEF A BUAH L 22 = B 3%, WY
A R BB S R R 1.41x107 4y /mL,
OCfOFUTL il 33k B #k 43 2B 16+ 7 i 43 il
2.86x107 ~/mL 1 2.34x107 ~/mL., JTERFERE
SCIOFUTL M 7817~ 55 31h 1.24x107 4~/mL
A 1.29x10" A~/mL ( 4). %0F 75 45 S Ui W
CfPOFUTL K& [N 2 5 ¥ A A= i i 19 43 A= 1
FIEL . MB K #4753 A 170 L FI R &
FOTE OWES , & BLEY A B 5 ) e 38 AT R 5% AR
PRTRT R ] 43 A A6 1 & S8 6 IO i L T
BEER.

2.6 BImEAME

J T W E CIPOFUTL ik RN 5 A= 7% JH T 2K
IR, R AE R AR LY S-1. i RIRR
A2 1A OCFOFUTL AL BR 4% fb 1 SICFOFUTL Y 14
DHEFSER(E S). Z5R B, A Gl &
T 10d )5, FrAwEKE GRS IEIE AR, H
1 63k 285 & OCFOFUTA B 1 B i 5 T 8§ 4=
IR, DB S (A SICFOFUTA Huk 115 T B
AERIERR, ARl L, CIPOFUTL $2m S A i
ENEES O DA
2.7 ZHFIEEEN E

J T E CIPOFUTL Sk [R X S A= % JE 1 %o
3 PR RIBUSE R . AT T RREE . 2
PR 22 RIS TR Fi 6 P A R B R LYS-1. i Rk %
5 (& OCFOFUTL AT ER 4k 7 SCFOFUTL 1Y I
2 RN A, SEFAERITA PR LYS-1 AHEE, &
Fe ik ALK OCFOFUTL Xif K fief frig 11 22 1 R A B
R S i AR T X I R i R U 5 o DR
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(A) (B)
BwT
< [J OCOFUTI-9
2 B OCfOFUTI-22
5 N SiCfOFUTI-2
” Q"F: 60.00 DSleOFUT]-é
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> .% 40.00
e S
~ =
k]
el g 20.00
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2 2
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_ ® B
3 o 3
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]
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=
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B3 CIPOFUTLABEKEE W F. TREFLFIHBEURENE

Figure 3

Sensitivity test to the stress factor of CFPOFUT1 in silencing transformants and over expression

transformants. A: WT, OCfOFUT1-9, OCfOFUT1-22, SCfOFUT1-2 and SCfOFUT1-6 were grown on PDA
and PDA with 0.01% SDS, 800 pg/mL CR, 1 mol/L sorbitol, 1 mol/L NaCl, 30 mmol/L H,0O, and 5 mmol/L
DTT; B: statistical analysis of inhibition rates of the strains to indicate significant differences. Error bars
represent SD of three replicates and asterisks indicate significant differences (P<0.01).

b

=]

S
‘

2001

1.00
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Figure 4 Conidial production of CfPOFUT1 in
silencing  transformants and over expression
transformants were measured and statistically analyzed.

Error bars represent SD of three replicates and asterisks
indicate significant differences (**: P<0.01; *: P<0.05).
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Figure 5 Pathogenicity analysis of CFPOFUTL in silencing transformants and over expression transformants.
A: diseased symptoms of wounded apples inoculated with different mycelial plugs at 10 dpi; B: lesion
diameter of wounded apples inoculated with different mycelial plugs (P<0.05).
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Figure 6 Sensitivities of CfPOFUT1 in silencing transformants and over expression transformants in
different drug. A: WT, OCfOFUT1-9, OCfOFUT1-22, SCfOFUT1-2 and SCfOFUT1-6 were grown on PDA
and PDA with 0.05 mg/L carbendazim, 0.05 mg/L prochloraz, 10 mg/L azoxystrobin; B: statistical analysis of
inhibition rates of the strains to indicate significant differences (P<0.05).

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



3810

Zhu Junzi et al. | Acta Microbiologica Snica, 2022, 62(10)

HARZEN T P08 A RIp AR LYS-1 M, JC
WA AR, IRERER OCIOFUTL
o 1 B SR T A BB bk, DT ER AR (A
SICfOFUTL i J1 Ik T8 AL BRI R (& 7). it
HHURR 24 70 W A TR %F CFPOFUTL 1458 5 4k /3¢ 9 T
O 177 R

3 Wi
TR A T S TR 2 T 2R i TR Y T B EUR I

OIATE R, X RO . X R AR DI
T RN RERE N BEA T U E , R B W] LB 7

(A) OCfOFUTI-9

Azoxystrobin/(mg/L)

(B)
60.00

F g

sese WK

50.00
40.00
30.00+

20.00

Lesion diameter/mm

10.00

0.00

0 10
Azoxystrobin/(mg/L)

7 EEAFALIEfR CIPOFUTL SRBAE L F. ERIZFELFEIR

OCfOFUTI-22
e

FHLFRAEHE LA . AT AE A A I TR v S
T—/~ CfPOFUT1 A, il 3845 T CfPOFUT1
S FIAMPTBR AR bR, X AT
THAYFINREEE . WY & Bliz CIPOFUTL &
PRIAT AR SR AR B TR A A 7 A L B T
Y HRE | PN BT DX A ST AE 9 1 2 e R e 24 7
UM

RARVFHT R B, ORI RIK AL TR b 5 B
ARV BRTE PDA 3537 B LA TE & A WIER AL
SDS. NaCl, [Z¢fE, H,0,. DTT HYHHE K55
B EAKITREES, A2 SCIOFUTL ik E

SiCfOFUTI-2 SiCfOFUTI-6

EmwWT

(] OCfOFUTI-9
[ OCfOFUTI-22
SiCfOFUTI-2
[ SiCfOFUTI-6

M

Figure 7 Pathogenicity of CFPOFUT1 in silencing transformants and over expression transformants in drug
treatment. A: WT, OCfOFUT1-9, OCfOFUT1-22, SCfOFUT1-2 and SCfOFUT1-6 on the azoxystrobin-treated
apples; B: lesion diameter of azoxystrobin-treated apples inoculated with different mycelial plugs (P<0.01).
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