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ABSTRACT

Protoplast fusion as a transgenic system is an effective technique improving microorganism performances by making
genetic changes. Today, exploitation of this technique has been beneficial in biocontrol of weeds. For filamentous
fungi such as Fusarium species, protoplast preparation is the first step in the common genetic transformation process.
For this objective, the Fusarium oxysporum isolates were isolated from Bromrape (Orobanche sp.) and were
identified by morphological and molecular characteristics. Thereafter, the effects of various factors including medium
and incubation time in spore preparation were evaluated. Furthermore, the effect of some factors on protoplast
preparation and longevity including enzyme concentrations, type and concentration of osmotic stabilizers and Iytic
incubation times were also assessed. The results of this study demonstrated that Spezieller N&hrstoffarmer Agar was
the best medium to prepare spores and the best incubation time for spore germination was 16 hours. In addition,
concentrations of 15mM for Glucanex and 20mM for Driselase and 5 hours incubation time were the best Iytic
enzyme complex and incubation time period, respectively. The KCI at the concentration of 0.6M was the best
osmotic stabilizer in protoplast preparation and longevity.
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Table 1- Polymerase chain reaction temperature
program for amplification of DNA fragment by FO

primers.
Step PCR program
First denaturation 95 C’for 3 min
Denaturation 95 C’for 1 min
Annealing 58 C’for 30 sec } 35 cycle
Extension 72 C’for 1 min

Final extension 72 C’for 7 min
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Table 2. The combination of different concentrations
of two cell wall lytic enzymes

Enzyme Glucanex Driselase

Treatment (mg/ml) (mg/ml)
Treatment 1 10 15
Treatment 2 10 20
Treatment 3 15 15
Treatment 4 15 20
Treatment 5 20 15
Treatment 6 20 20
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Figure 1. Comparison between the effects of different media on spore production

120

Percentage of germinated conidia

8 10 12
Incubation time (hours)

cel Yo g VA DF AT AY 0 v A slagle; 1o YEPD it Lusme 4 gl jalyz oys olyee Y IS5

Sl g5 5l wm
Figure 2. Percentage of germinated spores in YPDE medium at 8, 10, 12, 14, 16, 18 and 20 h after incubation

16 18 20



S Cadlygign BSES (i 0 S50 slaale 136 gy ooyl g (gaie) \Pe

a8lal 51 iy oojailax (slojgul (@ :ilizes slop)le; o F. 0XySPOrUm oojasls> (sl jguml 5 cowdligigy adgy ¥ IS

el ¥ by 50 sadolonl slacudligigy (€ el ¥ yloy 10 caboln! (slacadl g (B .0amSa 55 slaps 31 ;0,5

elu O UL°) Be oMéL?u‘ 6"‘“““""){’5‘5)" (d

Figure 3. Protoplast produced from F. oxysporum germinated spores at different times after adding lytic enzyme
complex: a) germinated spores before adding lytic enzymes, b) created protoplast at 2 h, c) created protoplast at 3
hours, d) created protoplast at 5 h
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Figure 5. Comparison between the effects of three different osmotic stabilizing compounds with three different
concentrations on the number of produced protoplasts
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Figure 6. Comparison between the effects of three different osmotic stabilizing compounds with three different
concentrations on protoplasts aliveness percentage
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