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ABSTRACT

Genus Trichoderma is a monophyletic fungus which some their species is known as biocontrol agent. This study was
carried out for phylogenetic analysis of some isolates of the genus Trichoderma. In this study 73 sequences
(including 33 sequences from T. aspereluum, T. brevicompactum, T. capillare, T. harzianum, T. koningiopsis, T.
pleuroticola and T. virens and 40 sequences obtained from GeneBank and ISTH) were used in phylogenetic analysis.
The biomass of isolates grown in PDB was harvested by filter paper. The genomic DNA was extracted from mycelia
after freeze-drying. The regions of ITS-rDNA, tefl/In2-3 and tefl/In4 were amplified using common and specific
primers and then sequenced. The data analyzed using maximum likelihood (ML) algorithm through selecting the
best-fitting nucleotide substitution model in MEGA 6 software. The results showed that all phylograms present
relatively similar relationships for isolates among supported clades. In all gene trees except 1TS-based phylogram, the
isolates of T. koningiopsis and T. asperellum were positioned within a basal clade with strong bootstrap support. The
tefl-based phylogeny showed a stronger supported clade for the species of T. brevicompactum, T.virens,
T.koningiopsis and T.pleuroticola compere to ITS-based phylogeny. The tefl/In.4 based ML analysis generated
supportive clade for Trichoderma isolates such as T. asperellum. This study confirms that tefla/Intron4-based
phylogeny provide reliable clustering for Trichoderma species.
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Table 1. The genome data used from ISTHT and GenBank for phylogenetic analysis

Accession Numbers

Species name Strain name Origin”
ITS sequence tefla sequence

H. lixii DAOM 233986 Kubicek group EF392757 EF392749
H. lixii PPRC-ET47 Kubicek group FJ461580 FJ763182
H. lixii CIB T02 Colombia EU280079 EU279976
T. lixii CBS 110080 TYPE material NR131264 -

T. harzianum CBS 226.95 TYPE material - AY605833
H. virens CIB T06 Colombia EU280079 EU280059
T. virens V-22 India KF144637 KF668119
T. virens CBS_249.59 ISTH - -
T.virens GJS-01-287 ISTH - -

T. asperellum ST1 Morocco KJ652493 KJ677260
T. asperellum TV13 India JN104493 JN104508
T. asperellum CBS 433.97 TYPE material NR_130668 AY376058
T. brevicompactum DAOM 233362 Colombia EU280088 EU280056
T. brevicompactum GXNN2002 TYPE material - JQ040332
T. koningiopsis DAOM 229982 Colombia EU280141 EU280028
T. koningiopsis CBS 119075 TYPE material NR_131281 -

T. koningiopsis GJS 93-20 TYPE material - DQ284966.1
T. pleuroticola FJFZ5007 China JQ040379 JQ040428
T. pleuroticola T1295 Colombia EU280071 EU279973
T. pleuroticola CBS 124383 TYPE material NR_134420 -

T. pleuroticola CBS 124383 TYPE material - HM142381
T. brevicompactum Cornell9 ISTH - -

N. macroconidialis - - JF735259 JF735693
T. saturnisporum RCT13 India KC874898 -

T. saturnisporum - TYPE material NR103704.1 -

T. saturnisporum IMI 146852 Kubicek group - AY865642
T. capillare GJS 06-66 Samuel group - JN175585
T. capillare C.P.K. 2883 TYPE material - JN182283
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* The sequences with unclear origin in GenBank mentioned under research group name. In the lack of type specimens based sequences, the sequence

collection belong to confirmed species from ISTH were used.
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H. lixii DAOM 233986 RG:Kubiceks Group(Ac:EF392757)
T. harzianum Isf-B*
H. lixii CIB T02 O:Colombia(Ac:EU280079)
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Figure 1. The phylogram of isolates constructed using maximum likelihood analysis based on ITS (a) and fefla (b)
sequences under K2+G model. The percentages of replicate trees in the bootstrap test (1000 replicates) are shown
next to the branches. In the lack of ITS sequence and zeflo equal-weight sequence for T. capillare in GenBank, two
T. saturnisporum strains were used as close species. The tree was rooted to close species of N. macroconidialis. Due
to the appearance of polytomous topology, the tree based on ITS was shown as Consensus tree with lost branch
lengths.
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Figure 2. The phylogram of isolates constructed through maximum likelihood analysis based on tefla/In.2-3 (a) and
teflo/In4 (b) regions under K2+G and K2+G+l models, respectively. The percentages of replicate trees in the
bootstrap test (1000 replicates) are shown next to the branches. In the lack of fefla equal-weight sequence for
T. capillare in GenBank, a T. saturnisporum strain was used as close species. The tree was rooted to close species of

N. macroconidialis.
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Figure 3. The phylogram of isolates constructed through maximum likelihood analysis based on ITS-fefla combined
sequence under K2+G model. The percentages of replicate trees in the bootstrap test (1000 replicates) are shown next
to the branches. The tree was rooted to close species of N. macroconidialis.
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