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A whole genome sequence was performed on Trichoderma
asperellum MLT1J1 isolated from coconut husk in Maluku,
Indonesia. This strain is a white fungus that has glucose-
resistant properties in the production of alpha-amylase and
glucoamylase. In this study, the genome sequence of Trichoderma
asperellum MLT1J1 was sequenced using [1lumina NovaSeq
PE150. The genome assembly has a length of 48.66 Mb with a
GC content of 52.32%, 471 scaffolds and 14,103 protein-coding
genes. Based on additional analyses, the number of genes
encoding carbohydrate-active enzymes and secondary metabolites
gene clusters were revealed. The result of this study will
provide useful genomic information that can be compared with
other Trichoderma species.
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Trichoderma is a thread fungi taxon commonly found in
natural habitats (Li et al., 2017). Trichoderma is also widely
reported to play an essential role in producing enzymes,
especially cellulases. In this study, Trichoderma asperellum
MLT1J1 was isolated from coconut husk in Maluku, Indonesia.
The T. asperellum MLT1J1 has glucose-resistant properties in
the production of alpha-amylase and glucoamylase (Safitri et
al.,2022). This condition is closely related to carbon catabolite
repression, which is generally owned by fungi and inhibits
enzyme production.

The genomic DNA of Trichoderma asperellum MLT1J1

was extracted using the SDS method (Lim et al., 2016). Beijing
Novogene Bioinformatics Technology Co., Ltd performed
the whole genome sequencing. The library for sequencing was
generated using NEBNext® Ultra™ DNA preparation kit
according to the manufacturer’s instructions and sequenced on
Illumina NovaSeq PE150 with coverage of 100x. The assembly
was first performed using SOAPdenovo (version 2.04) (Luo et
al.,2012), SPAdes (Bankevich ez al., 2012), AbySS assembling
software, and finally using CISA (Lin and Liao, 2013) software
for integration. The genome size of Trichoderma asperellum
MLT1J1 is 48.66 Mb with a total length of 18,073,466 bp with
a gene length/genome value of 37.09%. The genome contains
471 scaffolds with a maximum scaffold size of 3,214,281 bp
with an N50 value of 996,985 and N90 value of 84,280 and a
GC content of 52.32% (Table 1). Among the 14 species of
Trichoderma reported, this species has the largest genome size
(Table 2).

Table 1. Draft genome features of Trichoderma asperellum MLT1J1

*For correspondence. E-mail: jwidada@ugm.ac.id;
Tel.: +62-818-265-654; Fax: +62-274-563-062

Genome properties Value
Genome size (bp) 48,664,938
Total length (bp) 18,073,466
GC content (%) 52.32
Scaffolds 471
CDS 14,103
COG-categorized CDS 2,636
N50 996,985
N90 84,280
tRNA 346
rRNA 54
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Table 2. Comparative genomics of the most common 7richoderma species (Kubicek et al., 2019)

No. Species Strain Genome size (Mb) Gene number
1 QMé6a 32.7 9,877
5 Trichoderma reseei RUT €30 340 10877
3 Trichoderma longibrachiatum ATCC18648 31.74 10,938
4 Trichodermas citrinoviride TUCIM 6016 33.2 9,737
5 Trichoderma parareesei CBS125925 32.07 9,292
6 Trichoderma harzianum CBS 22695 409 14.095
7 TR257 39.4 13,932
8 Trichoderma afoharzianum T6776 39.7 11,297
9 Trichoderma guizhouense NIJAU4742 38.8 11,297
10 Trichoderma virens Gv29-8 40.52 12,427
11 Trichoderma atroviride IMI 206040 36.4 11,863
12 Trichoderma gamsii T6085 37.9 10,709
13 Trichoderma asperellum CBS433.97 37.66 12,586
14 Trichoderma hamatum GDI12 38.43 10,520

The genome prediction was performed by using GeneMarks
(Besemer et al., 2001). 22.4% of repetitive sequences were
masked by RepeatMasker (Saha ef al., 2008) and TRF (Tandem
Repeats Finder) (Benson, 1999). Transfer RNA (tRNA) genes
were predicted by the tRNAscan-SE (Lowe and Eddy, 1997).
Ribosome RNA (rRNA) genes were analyzed by the rRNAmmer
(Lagesen et al., 2007). Small nuclear RNAs (snRNA) were
predicted by BLAST against the Rfam (Gardner ez al., 2009). A
total of 14,103 gene numbers were used for making 51,459
valid annotations by carrying out sequence similarity searches
against the GO (Ashburner ef al., 2000), KEGG (Kanehisa et
al.,2004), COG (Galperin et al., 2015), Swissprot (Bairoch and
Apweiler, 2000), and CAZyme databases (Cantarel et al.,
2008).

The CaZy analysis showed that this strain has 395 enzymes
involved in CAZymes (229 glycoside hydrolases, 128 glycosyl
transferase, 23 carbohydrate bindings modules, 9 carbohydrate
esterase, and 5 polysaccharide lyases). This strain produced the
gene of alpha-amylase (shared 81.9% identity with Trichoderma
asperellum CBS 433.97) and glucoamylase (shared 84.8%
identity with Trichoderma atroviride IMI 206040). 11 secondary
metabolites gene clusters (with 30 biosynthetic enzymes and
17 smCOGs) were found by using antiSMASH (Medema et al.,
2011) consisting of NRPS-Like, T1PKS, terpene, beta lactone,
ectoine, NRPS, NAPAA, lasso peptide, resorcinol, aryl polyene,
phosphonate, and RiPP-like.

Nucleotide sequence accession number

The draft sequence of Trichoderma asperellum MLT1J1
(FNCC 6189) has been deposited at GenBank under the accession
JAGIJIL000000000 (BioProject; PRINA699103). The version
described in this paper is version JAGJIL000000000.
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