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Fig. 1. Dual cultures of wild and mutant strains of Trichoderma harzianum against Sclerotinia sclerotiorum.
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Table 1. Mean comparision and difference in inhibition of wild type (WT) and mutant strains of T. harzianum

against S. sclerotiorum

Confidence interval 95% of

Mean difference

1 ibiti o)
Strains Growth inhibition(%6)

to T. harzanum

means difference

+ SE WT The beginning End of range
of range

Th1 67.48 + 0.54 abcd 22.34 17.96 26.72*
Th2 66.71 + 1.58 abcde 21.56 17.18 25.94*
Th3 43.37+2.63¢g 2.60 -6.16 2.60*
Th4 67.28 + 0.99 abcde 22.13 17.76 26.51*
Th5 66.89 + 1.55 abcde 21.74 17.36 26.12*
Th6 70.48 + 1.50 ab 25.33 20.95 29.71*
Th7 65.70 + 1.81 abcde 20.85 16.47 25.23*
Th8 71.25+145a 26.10 21.72 30.48*
Th9 69.07 + 1.50 abc 23.92 19.54 28.30*
Th 10 65.03 + 3.24 bcde 19.88 15.50 24.26%
Th11 48.37+2.13¢g 3.22 -1.16 7.60*
Th12 65.07 + 1.76 bcde 19.92 15.54 24.30*
Th 13 64.24 + 1.68 cde 19.10 14.72 23.48*
Th 14 64.04 + 2.56 cde 18.89 14.51 23.27*
Th15 65.63 + 1.41 bcde 20.48 16.10 24.86*
Th 16 63.43+2.01 de 18.28 13.90 22.66*
Th 17 70.05+ 1.52 ab 24.90 20.52 29.28*
Th 18 61.82+0.59¢ 16.68 12.30 21.06*
Th 19 55.17+1.03 f 10.02 5.64 14.40
Th 20 5540+ 1.44f 10.25 5.87 14.63
ThWT 4515+ 1.67¢g - - -
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Fig 2. Profile of chitinase enzyme protein in the wild and mutant strains of T. harzianum (a: (1): T. harzianum
WT (2): Th M1 (3): Th M2 (4): Th M3 (5) Th M4 (6) Th M5 and M: protein marker, respectively), (b: (1):
T. harzianum (2): Th M6 (3): Th M7 (4): Th M8 (5) Th M9 (6 ) Th M10 and M: protein marker,
respectively), (c: (1): T. harzanum, (2): Th M11, (3): Th M12, (4): Th M13, (5) Th M14, (6) Th M15 and
M: marker protein, respectively and D: (1): T. harzanum, (2): Th M16, (3): Th M17, (4): Th M18, (5) Th

M19, (6) Th M20 and M: marker protein, respectively).
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Fig. 3. Proteomics pattern with colloidal chitin precursor, 10-3 pH and molecular weight in the range of 11-245
kDa (a) wild type isolate of T. harzanum, (b) mutant strain Th M8.
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Table 2. The protein spots with significant expression changes in mutant strains and WT isolate T. harzianum Th M8.

5 %Vol. value for each protein spot + SE ® Increase or
5 0 S22
& g Control Mutant £ cc% t_L’ Decreasc_e of

Z S expression
37 0.216 + 0.003 de 0.339 + 0.0006 bc 1.548 Increase
38 0.122 +0.002 f 0.415+0.022 b 3.416 Increase
46 0.003 + 0.00004 h 0.279+0.017 ¢ 106.498 Increase
52 0.196 + 0.013 e 0.003 £ 0.0005 g 0.012 Increase
57 0.189 + 0.009 e 0.379 +0.013 bc 2.006 Increase
62 0.500 £0.033 ¢ 0.004 £ 0.002 g 0.00071 Decrease
64 0.621 + 0.006 bc 0.374 £ 0.021 bc 0.602 Decrease
65 0.378 + 0.003 cd 0.156 + 0.011 de 0.413 Decrease
73 0.279 £ 0.015 de 0.0946 £ 0.003 f 0.339 Decrease
96 1.0068 + 0.061a 0.183 +£0.016 d 0.171 Decrease
99 0.742+0.014 b 0.156+ 0.024 de 0.209 Decrease
107 0.213 +0.018 de 0.645 +0.019 ab 3.017 Increase
150 0.338 + 0.003 cd 0.004 + 0.0003g 0.009 Increase
184 0.011+0.008 g 0.229 + 0.017 cd 21.641 Increase
186 0.004 +0.0003 h 0.125 + 0.00008 e 40.08 Increase
199 0.085+ 0.015 fg 0.652 +0.044 a 7.688 Increase
227 0.025 +0.006 g 0.119 + 0.006 ef 4.813 Increase
254 0.004 +0.0002 h 0.249 + 0.016 cd 74.07 Increase

Th M8 ub_wa.\;—;T harzianumr,s}ﬂd,f\ilp ofdﬂjLT—‘:Jg.Z

Fig 4. Phylogenetic analysis of proteomics pattern of spots with significant expression of the mutant isolate T.
harzianum Th M8
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Abstract:

This study was conducted to investigate the expression pattern of chitinase in mutant strains of the fungus
Trichoderma harizanum, to the wildisolate. For this purpose, the strains of T. harizanum were subjected to
mutation with optimum doses of 250 Gy of gamma radiation. Both the anti-mutant and wild strains were
studiedwith the dual culture on the plant pathogen Sclerotinia sclerotiorum. All statistical analyzes were
performed with SAS software and test least significant difference (LSD). The profile protein of produced
enzymes by all strains using SDS-PAGE electrophoresis and proteome pattern of wildisolate with Th M8 mutant
strains by colloidal chitin substrate was investigated using two-dimensional electrophoresis techniques and
software ImageMaster 2D Platinum.The results showed that the majority of mutant strains compared to wild
strains in the production of extracellular enzyme chitinase, were significantly different in the 1% and 5%. The
results of the test antagonist showed that the potential control mutant strains compared to wild strains of the
fungus S. sclerotiorum cope with significantly increased. The highest and lowest inhibition is related to strain
ThM8 to 72% and ThM3 to 43%, respectively. On the other hand,the proteome pattern based on, two-
dimensional electrophoresis technique showed that the protein spots of mutant strains compared to wild type
isolates different both quantitatively and qualitatively. This suggests that mutations can lead to a change in the
pattern of expression of the protein is secreted. The results of this study showed that gamma irradiation
techniques can be effective in the production of enzymes in maycoparasitism and improvement biological
control potential of plant diseases to be effective in management.
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