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Abstract: Pepper anthracnose, caused by Colletotrichum gloeosporioides, is a major disease that restricts the high-
quality development of the pepper industry. Clarifying the characteristics and functions of glycoside hydrolases ( GHs) in
this pathogen is of great significance for deciphering its pathogenic mechanism. In this study, bioinformatic methods were
used to predict the GH proteins in Colletotrichum gloeosporioides isolated from pepper. Online tools including ProtParam,

ProtScale, and SMART were employed to analyze the physicochemical properties, hydrophobicity, and conserved domains

of these proteins. MEGA 11 software was utilized to

75 H #1:2025-05-23 construct a phylogenetic tree for analyzing genetic

EETH: mFE “ DOEIA R 5 4 AN L T YNWR-QN-
BJ-2020-188) ; = W 44 W 5 2= S U P BA 2 B 00 H
(2022100) ; 78 i boll =7 b= BRI B 1 5 960 3 T i 2k
G5 H (LXXK-2025M06)

FEE R JE I (1983 ) . BRI I BL , BF98 97 140 9 ¥ B i were predicted in this pathogen. Most of these proteins
SHIEYT . (E-mail) 349456513@ qq.com were acidic, stable, and hydrophobic, with amino acid

BIFAEE 55K, (E-mail) swfuhez@ 163.com lengths ranging from 201 aa to 400 aa. Moreover, glycoside

relationships, while the EggNOG-mapper tool was applied
for functional annotation of orthologous group (COG) pro-

teins. The results showed that a total of 24 GH proteins
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hydrolases containing conserved GH domains were mainly classified into the GH28 subfamily. Based on the phylogenetic

tree, the 24 glycoside hydrolases were classified into three major categories. COG functional annotation indicated that these

enzymes were primarily involved in the transport and metabolism of carbohydrates, and also played roles in biological

processes such as post-translational modification of proteins and chaperone protein regulation. This study clarifies the num-

ber, physicochemical properties, and functional localization of glycoside hydrolases in Colletotrichum gloeosporioides of pep-

per. It provides important theoretical support for in-depth exploration of the molecular pathogenic mechanism of this patho-

gen, accurate identification of targets for pathogen control, and development of novel biological control technologies. Mean-

while, it holds high practical value for ensuring the safe production of the pepper industry.
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Table 1 Statistics of signal peptide cleavage sites
PIFIAL A Kokt PIFIAL A Bt pZIEATARY By PIFIAL A i

(aa) (™) (aa) (™ (aa) () (aa) (™)
13~14 2 22~23 129 31~32 24 40~41 5
14~15 6 23~24 123 32~33 5 42~43 1
15~16 37 24~25 91 33~34 12 43~44 1
16~17 107 25~26 57 34~35 6 44~ 45 4
17~18 192 26~27 45 35~36 6 45~46 0
18~19 295 27~28 28 36~37 5 46~47 1
19~20 289 28~29 24 37~38 1 48~49 2
20~21 240 29~30 32 38~39 3 49~50 1
21~22 181 30~31 15 39~40 2 50~51 2
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Table 2 Subcellular localization results
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Table 3  Glycoside hydrolases in Colletotrichum gloeosporioides of

pepper
FEHERE i s HEHESE s e

XP_045256144.1 GHI11
XP_045256317.1 GH28
XP_045256762.1 GHI2
XP_045256872.1 GH3
XP_045257005.1 GHI28
XP_045258851.1 GH6
XP_045259889.1 GH62
XP_045260029.1 GH28
XP_045260430.1 GHI16_23
XP_045261075.1 GHI31
XP_045261120.1 GH29
XP_045262289.1 GH5_23

XP_045262794.1  GH20
XP_045263545.1 GH5
XP_045263755.1 GH28
XP_045264077.1 GHI32
XP_045264335.1  GH28
XP_045264447.1  GH45
XP_045264645.1 GH43_21
XP_045264919.1  GH28
XP_045264946.1 GH5_7
XP_045265167.1 GH28
XP_045265219.1  GH32
XP_045265438.1 GHI131
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Fig.2 Number of enzymes in various carbohydrate-active en-
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4.43 e {Eh 8. 87, B AFHL s/NT 7. 00 B &
SRRV (A, B0 R 21 A, 5 ik 87.50%, X b
K Bl AR 2 SRR B A T3 HT , 45 SR R L R
FEAE 201 aa % 300 aa Z[AJF1 301 aa % 400 aa [H][1)
HABBERE A 8 4, A EMREETE 401 aa & 500
aa [A]AYEE I RECE A 4 4, IR ECETE 101 aa £
200 aa [A]FEE A FRECR N 3 4, EIEFRBURAE 501 aa
2 600 aa ZIAIYHEE I BUECR A 14, XPREH K
S g R L5 D0 5 W i 0720 £ DS o e 18 5 4
1424 019. 56, F KA 100 691. 12, S Y4540 X 43 1
HoR44 232,09, XPHEETK R AR 1A SR K PR BT



FRIRILEE  BOABUR A5 B PO H K R B AR 1 3R S 5 A M5 B 24000 1931

(EAT IR, B K BASE S EAR /N T 0, Hidp /N R
TR BSEIME 0. 453, e KR —-0. 009,
14r

12
10

FEHFEOE ()

S N B N
T

4.01~5.00 5.01~6.00 6.01~7.00 7.01~8.00 8.01~9.00
HBAE L

4 HHEMKAEET GH BEAMEILERS
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Table 4 Amino acid types at signal peptide cutting sites in glycoside

hydrolase proteins
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Fig.6 Conserved domains of glycoside hydrolase proteins in Colletotrichum gloeosporioides of pepper
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Fig.7 Phylogenetic tree of glycoside hydrolases in Colletotrichum gloeosporioides of pepper
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Table 5  Functional annotation information table of glycoside
hydrolase homologous protein clusters
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