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Variability of Ethylene-sensing Gene in the Genus Colletotrichum Causing Postharvest Diseases
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Abstract
Ethylene is one of the factors that affects postharvest product losses. Moreover, several fungi,
especially, senus Colletotrichum, caused latent infection and postharvest disease in economically important
plants, which could represent a signal that can be sensed by plant pathogenic fungi to accelerate their
appressorium and spore germination for quiescent infection. This research was to investigate the genetic
variability of the ethylene sensing gene in 8 isolates of Colletotrichum, nucleotide differentiation, and
phylogenetic tree relationships. The finding indicated that the nucleotides of the necrosis and ethylene-
inducing protein and ethylene inducing peptide region differed in 67 bp from 711 bp, representing 0.42-9.42%
of nucleotide difference, and related to the pairwise sequence comparison. Additionally, estimates of
evolutionary divergence between sequences were genetic relationship between 0.0056-0.0985 which shows
the interaction between fungi and host plants. This research is part of the mechanism relationship between
crop yield and pathogens that cause post-harvest diseases, which will lead to inspection, control, and
management of post-harvest produce that is efficient and safe for consumers.
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1. aauiiandlalnadmiunisineei
graufiamdlelnauiiaad Necrosis- and ethylene-inducing peptide (NLPs) ‘UENL%VEJiW Colletotrichum
W%mﬂg’m‘ﬁ'amﬂa GenBank 1u National Center for Biotechnology Information (NCBI) Tneldileddunisdumuuy
NCBI Genome Project slanansly Table 1

Table 1 Nucleotide sequencing details of Colletotrichum 8 isolates from GenBank.

Accession number Genus-species Host Country
XM_060585355.1 Colletotrichum phormii CBS 102054 Phormium sp New Zealand
XM_060570280.1 Colletotrichum godetiae CBS 193.32 Olea europaea Greece
XM_060528687.1 Colletotrichum tamarilloi CBS 129955 Solanum betaceum Colombia
XM_060549384.1 Colletotrichum abscissum IMI 504890 Citrus sinensis USA
XM _060495914.1 Colletotrichum paranaense IMI 384185  Caryocar brasiliense Brazil
XM_060458495.1 Colletotrichum costaricense IMI 309622 Coffea sp. Costa Rica
XM_049294823.1 Colletotrichum lupini IMI 504893 Lupinus albus France
XM 035474555.1 Colletotrichum scovillei TINH1 Capsicum annuum China

2. NMSAATIZNUAZNTUTZUIUAIAMULANANNIITAIUINIS
aduiirndlelndaingiudeyatininsivaeunazind1duniglusunsy MEGA version X Tneldileddu Multiple
sequence alignments JUuuy  ClustalW alignment (Thompson et al., 1994) sndussuiisuanuduiusyes
Suianalelndseniiados daedsnis pairwise sequence comparison lagl4lUsunsy sequence demarcation
tool version 1.2 (SDTv 1.2) (Muhire et al., 2014) fnvualian identify percentage 11N 95 tWesidud Juiin
matrix of pairwise similarity scores Wag plot of pairwise similarity scores tUSHULAEUAUUNUNIITMUINS
ALEITUSLUY UPGMA fifnanandestuwiiiy 1,000 afa delusunsuMEGA version 11 (Tamura et al., 2021)
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mnmiL‘U%‘EJ‘ULﬁaummLmﬂ@hwaqéwﬁuﬁaﬂﬁialwﬁuﬁaﬂaﬂa Colletotrichum 37w 8 lolwan wuid
anuiamalelnauiiam necrosis and ethylene-inducing protein and ethylene inducing pep‘ude HAULANAISAY
67 bp 910 711 bp Amduriruuandisesiadlelndsywing 0.42-9.42 wWedidud Tnewdes C. phormii lolean
CBS 102054 (accession number: XM_060585355.1) way C. godetiae lalaian CBS 193.32 (accession number:
XM_060570280.1) fa11uuandrsvesdrfuiandlolnduiniian Andu 9.42 uaz 8.16 Wedidud drudos
C. paranaense lol#ian IMI 384185 (accession number: XM 060495914.1) dauuanaavesaisuiindlolntes
fiam (0.2 Wadldud) (Figure 1A)

Table 1 Estimates of evolutionary divergence between 8 different isolates Colletotrichum sequences.

Colletotrichum phormii CBS102054
Colletotrichum godetiae CBS193.32 0.04923
Colletotrichum tamarilloi CBS129955 0.09845 0.08720
Colletotrichum abscissum IMI504890 0.09845 0.08720 0.00563
Colletotrichum paranaense IM| 384185 0.09705 0.08579 0.00985 0.00985
Colletotrichum costaricense IMI309622 0.09845 0.08720 0.01406 0.01406 0.01266
Colletotrichum lupini IMI504893 0.09705 0.08720 0.00563 0.00563 0.00985 0.01406
Colletotrichum scovillei TINH1 0.08579 0.08720 0.02391 0.02391 0.02250 0.02672 0.02391
“3233;3@33 i XM_060585355: Colletotrichum phomi CBS102054
0604935141 74001687
XM_060458495.
XM_049294823.1 56
XH_035474555.1 Thi1C —————————— XM_060570280: Colletotrichum godetiae CBS 193.32
XM_060585355.1 TC1G c
XM_060570280.1 c |
C060549384.1 e XM_060528687: Colletotrichum tamarilloi CBS 129955
30060430495 1 che
XM_049294823.1 C
XM_035474555.1 AAAATGEAACCT Gl8A G 76 GRS 86.0012.00
PPPPPPPPP R XM_049294823: Colletotrichum lupini IMI 504893
xm’osnassags § u| XM_060549384: Colletotrichum abscissum IMI 504830
XM_060495914 - ¥ _ssovser
XM_049294823 - 9200800 — XM_060495914: Colletotrichum paranaense IMI 384185
:::iz::::: 84.00%.00 XM_060458495: Colletotrichum costaricense IMI 309622
XM_060570280
3 g XM_035474555: Colletotrichum scovillei TINH1
i g | »
EI E g H E B 35 30 25 20 15 10 5 0 C

-

Figure 1 The genetic variability of the ethylene sensing gene in 8 isolates of Colletotrichum, nucleotide
differentiation (A), and UPGMA phylogenetic tree relationships (B). The pairwise sequence
comparison using sequence demarcation tool version 1.2 (SDTv 1.2) configured identify percentage
more than 95%. The matrix of pairwise similarity scores and plot of pairwise similarity scores were

recorded (C).

2. MFIATITRUAZATITUITUIAAIAMULANANIIGITAUING

wamsams'ww painwise sequence comparison WUIIAIANNLANAIT TAUINITIENINEeTUTTAITEINg
0.0056-0.0985 smmmwmmﬂmmumumam Andu 0.0929 Imalﬂjaiﬂ C. phormii Tolean CBS 102054 (accession
number XM 060585355.1) Wag C. godetiae VLaT,‘lea‘V] CBS 193.32 (acceSS|on number: XM_060570280.1) HAuLans
awam (A1 pairwise identity uaEJmW 94 1Wasiud) MGUGAUVIL‘U%WEJH 6 lolaian dmn pairwise identity mﬂmﬂ 97
Wosifus (Table 1; Figure 1Buazilavn1sad sunudTITmunisuuy UPGMA nuilinadiaenadesiu Ao Wos
C. phormii lelaian CBS 102054 waw C. godetiae lolaan CBS 193.32 uwonosnanitesileluanausgadaau lnasian
AnuiBesiu (bootstrap value) winfu 100.00 waesldus uazdsdmmuuansislusywintanguinfu 74.00 Wesidus dwsy
derlelsiamdugnineglunduieatulasiidedesiuvint 88.00 Wesidust snifudion ¢ scovillei lelwian TINH1
(accession number: XM _035474555.1) fikgndaoonainngusena (Anrsndosiumindu 100.00 wWesidud) muddu
(Figure 10)
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