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ABSTRACT

This study was carried out to create mutations in the fungus Trichoderma viride by gamma radiation (the optimal dose of
250 Gy) and then to check the increase or decrease in expression of the cellulase and chitinase enzymes in the mutant
strains with respect to the wild isolates. Protein profiles were analyzed by SDS-PAGE electrophoresis. Finally, proteome
pattern of mutant strains Tv M21 of T. viride was evaluated by colloidal chitin substrate and two-dimensional
electrophoresis techniques and software ImageMaster 2D Platinum. Highest variability of cellulase enzyme production
was observed in the mutant strain wild isolates in the Tv M21, Tv M10, Tv M16 and Tv M14 and the highest diversity in
the production of chitinase enzyme in the mutant strain in the wild isolates Tv M21, Tv M4 and Tv M1, respectively.
Proteomic pattern revealed that the protein spots of mutant strains in comparison to wild isolates were both quantitatively
and qualitatively different. This finding demonstrates that mutations can lead to changes in patterns of secreted proteins,
so that may improve the control potential of plant disease.
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Figure 1. Profile of chitinase enzymes protein in the wild and mutant strains of T. viride a (1): Wild strain of T. viride,

(2): M1, (3): M2, (4): M3, (5): M4 and (6): M5 ,b (1): M6, (2): M7, (3): M8, (4) : M9, (5) M10) ,c (1): M11, (2): M12,

(3): M13, (4): M14, (5) M15, (6): M16) and d (1): wild strains of T. viride, (2): M17, (3): M18 (4): M19, (5) M20, (6)
M21) and M: marker protein.
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Figure 2. Comparison of protein profiles of cellulase enzymes in the wild and mutant strains of T. viride: (b (1): T. viride,
(2): M1, (3): M2, (4): M3, (5): M4, (6): M5) (b: (1): M6, (2): M7, (3): M8, (4): M9, (5): M10, (6): M11) (c: (1): M12,
(2): M13, (3): M14, (4): M15, (5): M16, (6): M17) (d: (1): wild T. viride, (2): M18, (3): M19, (4): M20) (e (1): M21, (2):
T. viride) and M: protein marker.
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Figure 3. Proteome pattern with colloidal chitin substrate 3-10 pH and molecular weight in the range of 11-245 kDa (a)
wild strains of T. viride (b) mutant Tv M21.



VEY VWAF lias) s sl ¥ 8,es 8 5,58 ¢ BLT sl s lows 5 BT S3slsm JouS

S
s

Jppopy
ammg
@ o
v
wheN
Cww
-0
LT
N~

‘%{

TV M21L @il jiga alos o T viride pgisg,n oo 50 o cme ylo b slaasd glo e LT JSCs
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Table 1. Expressed protein spots with significant changes in the T. viride isolate Tv M21

Mean of Vol %=Standard Error Mean of Vol %=xEstandard Error

g é Increase or Decrease 5 é Increase or Decrease
N3 Control Treatment of expression a3 Control Treatment of expression
1 0.11+6.45 0.061+1.13 Decrease 84 0.003+0.19 0+0.0001 Decrease
2 0.09+5.11 0.146+0.36* Decrease 86 0.007+0.39 0+0.0001 Decrease
3 0.008+0.47 0.199+2.79 Increase 87 0.01140.62 0+0.0001 Decrease
4 0.014+0.81 0£0.0001 Decrease 88 0.008+0.46 0£0.0001 Decrease
5 0.011+0.63 0+0.0001 Decrease 89 0.005+0.29 0+0.0001 Decrease
6 0.015+0.87 0+0.0001 Decrease 91 0.004+0.27 0+0.0001 Decrease
7 0.007+0.39 0+0.0001 Decrease 93 0.003+0.21 0+0.0001 Decrease
8 0.005+0.54 0+0.0001 Decrease 94 0.024+1.36 0+0.0001 Decrease
9 0.063+3.44 0.15440.35 Decrease 95 0.008+0.46 040.0001 Decrease
11 0.044+2.39 0.031+0.86 Decrease 96 0.004+0.26 0+0.0001 Decrease
12 0.009+0.59 0.002+0.76 Increase 97 0.01140.61 0+0.0001 Decrease
13 0.025+1.41 0.011+0.28 Decrease 99 0.005+0.29 0.067£1.27 Increase
16 0.023%+1.28 0.012+0.28 Decrease 100 0.003+0.17 0.007+0.41 Increase
18 0.039+2.14 0£0.0001 Decrease 103 0.026+1.43 0.006+0.05 Decrease
20 0.025+1.38 0.031+0.96 Decrease 104 0.00240.09 0+0.0001 Decrease
21 0.005+0.83 0.003%0.63 Increase 105 0.007+0.43 0£0.0001 Decrease
23 0.016+1.51 040.0001 Decrease 106 0.014+0.79 040.0001 Decrease
24 0.017+0.91 0+0.0001 Decrease 107 0.015+0.83 0+0.0001 Decrease
25 0.011+0.61 0+0.0001 Decrease 110 0.011+0.58 0+0.0001 Decrease
26 0.002+0.16 0+0.0001 Increase 112 0.008+0.48 040.0001 Decrease
27 0.006%0.29 0.008+0.68 Increase 113 0.00240.08 040.0001 Decrease
28 0.006+0.16 04-0.0001 Decrease 116 0.004+0.26 040.0001 Decrease
29 0.006+0.23 04-0.0001 Decrease 117 0.015+0.83 040.0001 Decrease
30 0.006+0.24 04-0.0001 Decrease 118 0.009+0.53 040.0001 Decrease
31 0.002+0.11 0.0174+0.42 Increase 119 0.005+0.23 040.0001 Decrease
33 0.002+0.07 0£0.0001 Decrease 121 0.006+0.37 0£0.0001 Decrease
34 0.006+0.37 0£0.0001 Decrease 125 0.025%0.51 0£0.0001 Decrease
35 0.003+0.13 0.009+0.23 Increase 126 0.056+1.91 040.0001 Decrease
37 0.005+0.18 0+0.0001 Decrease 129 0+0.0001 0.016+0.39 Increase
38 0.007+0.36 0.0007+0.44 Increase 130 0+0.0001 0.231+2.33 Increase
39 0.003+0.12 0£0.0001 Decrease 131 040.0001 0.067+1.27 Increase
40 0.005%0.27 0+0.0001 Decrease 133 040.0001 0.045%+1.19 Increase
44 0.0009+0.06 04-0.0001 Decrease 137 0+0.0001 0.009+0.68 Increase
45 0.005%+0.31 0+0.0001 Decrease 138 0£0.0001 0.115%1.25 Increase
46 0.004+0.18 0+0.0001 Decrease 140 0£0.0001 0.005+0.49 Increase
48 0.005%+0.16 0+0.0001 Decrease 141 0£0.0001 0.016+0.29 Increase
50 0.01110.66 0+0.0001 Decrease 142 0£0.0001 0.006+0.17 Increase
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Continued table 1. Expressed protein spots with significant changes in the T. viride isolate Tv M21

Mean of Vol %=Standard Error

Mean of Vol %=xEstandard Error

*g f’-; Increase or Decrease *g,_ %’ Increase or Decrease
@3 Control Treatment of expression a3 Control Treatment of expression
51 0.00940.51 04:0.0001 Decrease 143 040.0001 0.02440.37 Increase
52 0.011+0.57 0+0.0001 Decrease 145 040.0001 0.045+0.98 Increase
53 0.011+0.56 0+0.0001 Decrease 146 040.0001 0.059+0.61 Increase
54 0.024%+1.35 04:0.0001 Decrease 147 040.0001 0.01740.42 Increase
55 0.021+1.12 04:0.0001 Decrease 149 040.0001 0.0214+0.24 Increase
56 0.01240.68 04-0.0001 Decrease 150 04:0.0001 0.000740.18 Increase
57 0.016+0.88 0+0.0001 Decrease 153 0=£0.0001 0.045+0.48 Increase
58 0.009%0.51 04:0.0001 Decrease 154 04:0.0001 0.00940.23 Increase
59 0.004+0.15 04-0.0001 Decrease 158 04:0.0001 0.004%0.16 Increase
60 0.01140.61 04-0.0001 Decrease 159 0£0.0001 0.00740.43 Increase
61 0.006+0.32 04:0.0001 Decrease 160 040.0001 0.04140.89 Increase
62 0.004£0.21 0+0.0001 Decrease 162 040.0001 0.048+0.64 Increase
63 0.0024-0.09 0+0.0001 Decrease 164 0+0.0001 0.02940.58 Increase
64 0.00440.26 04:0.0001 Decrease 166 040.0001 0.00340.22 Increase
65 0.00240.09 04:0.0001 Decrease 168 04:0.0001 0.034+0.38 Increase
66 0.001+0.07 04-0.0001 Decrease 170 04:0.0001 0.004£0.21 Increase
67 0.011+0.64 0+0.0001 Decrease 172 0=£0.0001 0.011£0.18 Increase
68 0.006+0.32 04:0.0001 Decrease 175 0+0.0001 0.014+0.39 Increase
69 0.009+0.54 0+0.0001 Decrease 176 0+0.0001 0.008+0.44 Increase
70 0.013+0.72 0+£0.0001 Decrease 177 040.0001 0.014+0.39 Increase
71 0.024+1.36 04:0.0001 Decrease 179 040.0001 0.00740.18 Increase
72 0.0074+0.39 04-0.0001 Decrease 180 040.0001 0.0001+0.15 Increase
73 0.017+0.94 0+0.0001 Decrease 184 0+0.0001 0.011+0.22 Increase
74 0.005+0.26 0+0.0001 Decrease 185 0=£0.0001 0.032+0.54 Increase
75 0.011+0.61 04:0.0001 Decrease 186 040.0001 0.014+0.58 Increase
76 0.014+0.81 0+0.0001 Decrease 188 0+0.0001 0.053+0.76 Increase
77 0.015+0.79 0+0.0001 Decrease 189 0=£0.0001 0.038+046 Increase
78 0.008+0.48 0+0.0001 Decrease 190 0=£0.0001 0.005+0.18 Increase
79 0.009+0.47 0+0.0001 Decrease 199 0+0.0001 0.051+0.59 Increase
80 0.015+0.83 04:0.0001 Decrease 201 0£0.0001 0.048+0.52 Increase
81 0.008+0.48 0+0.0001 Decrease 206 0+0.0001 0.014+0.21 Increase
82 0.007+0.36 0+0.0001 Decrease 210 0+0.0001 0.003+0.38 Increase
83 0.013+0.72 0+0.0001 Decrease 212 0+£0.0001 0.031+0.34 Increase
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