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Assessment of Gene Expression of Some Genes Responsible for Toxin

Production and Secretion in Aspergillus fumigates, Parasitizing on Wheat Seeds

in Silos in Salah al-Din Governorate, Tikrit
Abstract :

Aspergillus fumigates is a common storage fungus that invades wheat seeds and produces haz-
ardous mycotoxins such as gliotoxin, posing a direct threat to grain quality and consumer safety. This
study aimed to isolate and identify this fungus from locally stored wheat samples, and to evaluate
the effect of microwave treatment on gene expression levels of the gilz and gila genes, responsible
for regulating and producing gliotoxins. Twenty samples were collected from storage silos in Tikrit,
Salah al-Din Governorate, and cultured on sterilized PDA medium. Pure isolates of the fungus were
collected and characterized morphologically and microscopically using morphological characters
and validated taxonomic keys. Fungal colonies were microwaved for 10-60 seconds, followed by
RNA extraction and conversion to cDNA, and gene expression analysis using real-time quantitative
polymerase chain reaction (RT-qPCR). The results showed that gene expression of both gilz and gila
followed a distinct temporal pattern, gradually increasing with treatment time, peaking at 40 seconds
and then declining significantly at 50 and 60 seconds. The gilz gene recorded the highest Folding
value of 157.99, while the gila gene recorded a record value of 240.79. These results suggest that
microwave exposure may temporarily induce a physiological response in fungi that activates gene
pathways involved in toxin production, before longer periods of exposure lead to inhibition of these
pathways. This study highlights the potential of microwave treatment as an effective means of reduc-
ing the activity of toxic storage fungi, thereby contributing to improved grain storage safety.

Keywords: Aspergillus fumigates, gliotoxin, gilz and gila genes, microwave, rt-qPCR, wheat.
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7 T20-R1 25.267 24.289 0.978 0.920 0.058 0.960

8 T20-R5 28.728 25.270 3.459 0.920 2.538 0.170

9 T20-R10 23.901 23.354 0.547 0.920 -0.373 1.294
10 T30-R1 26.956 23.645 3.311 0.920 2.391 0.190
11 T30-R5 26.169 26.508 -0.339 0.290 -1.259 2.395
12 T30-R10 24213 24.049 0.164 0.290 -0.756 1.686
13 T40-R1 21.997 28.971 -6.974 0.290 -7.894 | 240.792
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14 T40-R5 23.333 27.917 -4.584 0.290 -5.504 45.325
15 T40-R10 22.750 28.241 -5.491 0.920 -6.411 84.262
16 T50-R1 23.991 25.897 -1.906 0.920 -2.826 7.031
17 T50-R5 23.463 23.968 -0.505 0.920 -1.425 2.684
18 T50-R10 24.015 24.510 -0.495 0.920 -1.415 2.662
19 T60-R1 25.631 24.944 0.687 0.920 -0.233 1.176
20 T60-R5 23.609 22.946 0.663 0.920 -0.257 1.196
21 T60-R10 22.602 23.969 -1.367 0.920 -2.287 4.891
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