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ABSTRACT

The analysis and verification of Trichoderma biological products is a mission of the Plant
Protection Research and Development Office, Department of Agriculture. This task is part of the
process for registering hazardous substances for agricultural use and includes verifying the species
identity of samples collected by departmental officials. However, verifying the species using
phylogenetic analysis is time - consuming and expensive. Therefore, a preliminary screening
method is needed to reduce both the time and cost involved. This study was conducted to
develop a rapid and accurate technique for detecting Trichoderma species using Polymerase
Chain Reaction (PCR) - based technique and specific primers. The specific primers were designed
based on the ITS and tefl gene loci. The primers were tested against the Trichoderma type
sequences database. It was found that two pairs of primers based on the ITS region were found
to be specific to the T. asperellum complex, as well as one pair of primers for the tefI region,
which also presented specificity to the T. asperellum complex. All primers had the optimum
annealing temperature at 60 °C. The results of testing the designed primers on the ITS locus with

various DNA of fungal species showed that the primers were specific
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Polymerase Chain Reaction (PCR)
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Polymerase Chain Reaction (PCR)
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Table 1 List of primers specific to Trichoderma asperellum/ T. asperelloides, designed based

on the ITS and tefl gene region.

ITS tef1
Sequence (5' - >3 m size Sequence (5' - >3) m size
1 F ACGTTACCNNNCTGTTGCCT 57.95 269 1*  F  GGCTTTTAGTNNNGTGTCAA 58.01 319
R CGCAATGTGCGTTCNNNGAT 58.03 R TGCAATGTNNNCTGAAGTGT 57.76
2 F  TCTGGCANNNATGAAGAACG 58.07 215 2 F TTGGCTNNNAGTGGGGTGTC 58.01 320
R GACCGCCNNNGTATTTAGGG 58.05 R GCAATGTCNNNTGAAGTGTC 57.14
3 F  ACAACTCCCNNNCCCAATGT 57.53 214 3 F GCCCGANNNTTCTGTTCTCA 58.19 426
R CATCGATGCCAGAACCAAGA 57.97 R TGTCGACTNNNGTGTCCAAA 57.03
4* F  CCTCGCGNNNGTATTTCTTT 58.36 223 4 F TGCCCGACNNNTCTGTTCTC 58.19 428
R GGGTTCGNNNGTTGAAATGA 57.81 R ATGTCGNNNGAAGTGTCCAA 56.8
5 F  ATCTCTTNNNTCTGGCATCG 57.68 263 5 F TTCCATNNNCCACCACATGC 58.23 257
R GAGTTGTGCNNNCTACTGCG 57.7 R AATGTCGACTNNNGTGTCCA 56.8
6 F  TTACCNNNCTGTTGCCTCGG 58.4 430 6 F  TGTTTGGCTNNNAGTGGGGT 57.54 319
R CGAGTTGTGCNNNCTACTGC 57.7 R TGTCGACTGAANNNTCCAAAA 57.75
7 F  TCCCNNNCCCAATGTGAACG 58.68 210
R TCATCGATGNNNGAACCAAG 57.97
8 F ACTCCCNNNCCCAATGTGAA 57.23 214
R CTTCATCGATNNNAGAACCA 57.97
9 F  ATGAAGANNNCAGCGAAATG 57.47 286
R AGTTGGGTGNNNTACGGACG 58.41
10 F  AACTCCCNNNCCCAATGTGA 57.23 216
R TCTTCATCNNNGCCAGAACC 57.68

ITS: *4: Trias3 - F/TriasdR, tefl: Tritef1F/EF2

Table 2 Thermocycle for Polymerase Chain Reaction (PCR) for specific primers to Trichoderma

Journal of Plant Protection Research and Development Vol. 1 No.1 July - September 2025

asperellum/ T. asperelloides

PCR steps Temperature °C Time Cycle
Initial denaturation 95 5 mins 1 cycle
Denaturation 95 1 min

Annealing (ITS/tef1) 56/60 1 min 30 cycles
Extension 72 3 mins

Final extension 72 5 mins 1 cycle
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1. AY3B0912 1_Trichoderma_asperelium_CBS_433§
2 KF4257541_Trichoderma_ssperethum_CGUCC_6
3 NR_165848.1_Trichoserma_kunminoense_YUF_1
4 GU19B301.1_Trchoceema_sspereliondes_GJS_04
5 N1335531_Trichaderma_ssperetiontes_GJS_04
5.0P3287711_Trchoderma_asperetoides_Tr2

7. MH383059 1_Tchoderma_pseudoasperelioides_
B.MH2625871_Trichocerma_pseudoasperelioldes_
8.NR_134413 1_Trichoserma_yurnanense_C8S_1%
10, AY241822 1_Trichoderma_yunnanense_YMF1.01
11 AFOS7606.1_Trichoderma_harzanum_CES_226-
12 FJ4425791_Trichoderma_hacsanum_GJS_05-1(
13 NR_124371.1_Trichodsrma_hamatum_DAOM_1(
14, MH1135251_Trchodsema,_insigne

15 UH113927 1_Trichocsema_insigne

16 MH113926.1_Trichoderma,_anischamatum

17. MH262595 1_Trichoosema_anisohamatum_YUF
18 MH262583 1_Trichoderma_aneschamatum_YMF
10 MHBB2505 1_Trichodeema_aovnde_culture_CB
20, NR_138456.1_Trichoosima_koningi_ATCC_642
21 NR_144858 1_Trichodeema_lentiforme_CBS_10¢
22 NR_120297 1_Teichodeema_teesel
2200323409 1_Trichederma_Konings_GIS_00-18
24 MHBSTBS5 1_Trchaderma_virens_culture_C8S2
26 NR_128441.1_Trichooeima,_wrice_CBS_119325
1, AF456907.1_Trichoderma_asperellum_CBS_4339
2. KF425756.1_Trichoderma_asperellum_CGMCC,_6-
3, GU248412.1_Trichoderma_asperelioides_GJS_04
4.GU198294 1_Trichoderma_asperelioices_GJS_04
5. JN133571.1_Trichoderma_asperelloides_GJS_04-
6, KI742802.1_Trichoderma_kunmingense_YMF1.021
7. MK775504.1_Trichoderma_psseudoasperelioldes_\
8. MH247183 1_Trichoderma_pseudoasperelioides_*
9.GU198243 1_Trichoderma_yunnanense_CBS_121
10. AY941825.1_Trichoderma_yunnanense_YMF1.01(
1. AF469195.1_Trichoderma_lentdorme_GJS_88-6
12 AF401004.1_Trichoderma_teesei_OM_6a

13 AY750891.1_Trichoderma_wrens_DAOM:167652
14.D0672615.2_Trichoderma_wiride_CBS_119325
15. AY376046.1_Trichoderma_koningi_ATCC_64262
16.00289007.1_Hypocrea_konings_GJS_90-18

17. AF456887.1_Trichoderma_aroviride_G.J.S._98-1:
18 AF348101.1_Trichoderma_hardanum_CBS_226.¢
19.FJ463329.1_Hypocrea_lii_GJS_05-107

20 AF456911.1_Trichoderma_hamatum_DAOM_167(
21, MH177911.1_Trichoderma_insigne_YMF1.00207
22 WH183185.1_Trichocerma_insigne_YMF 100351
23 MH177912.1_Trichoderma_anisohamatum_YLF1
24 UH236495.1_Trichoderma_anisohamatum_YF 1
25 UH236494.1_Trichoderma_anisohamatum_YLF1

GCCCTAAATACAGTGGCGGTC!
CCCCTAAATACAGTGGCGGTC!
[CCCCTAAATACAGTGGCGGTC!
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f'l GGCTTTTAGTGGGGTGTCAA

Figure 1 The specificity of the designed primers
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Figure 2 Binding sites of the Trias1

F, Trias2 -

R, Trias3 - F, and Triasd - R primers on the ITS

gene sequence of Trichoderma asperellum (CBS 433.97, type)
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Figure 3 The results of specific primers tested with DNA templates of Trichoderma spp. and
Gliocladium sp. The lower bands showed that Trias3/Triasd and Trias3/ITS4 detected

only T. asperellum and T. asperelloides. (Lane no.1 - 4= T. asperellum; 5 - 7=
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