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ABSTRACT

Aspergillus spp. is one of the most important fungal spp. In the mycology
kingdom and has many important medical, industrial and commercial

Keywords interesting, it's one of the essential contaminants of food and feed
especially under specific circumstances. Aspergillus species was isolated

Compound feed, . . .
Aspergillus species, with other fungal species from different samples of feed used by the
Molecular farmers in different places in the Diyala province such as Fusarium,
identification Aspergillus niger, Aspergillus terrus, Penicillium species and purified in
Article Info the especial agar media then DNA was successfully isolated from the
Accepted: Aspergillus spp. by using of a commercial kit. PCR was done by using two
23 May 2017 different primers NS1, C18 and ITS1, ITS4. The first primer sequence
f‘(‘)"'j"ﬁb';’ocl’;‘““e: didn’t give any result while the second primer revealed the amplification
ane band of all isolated Aspergillus which improve the presence of the a flat

oxigenic Aspergillus species in the 10 different feed samples.

Introduction

Among the fungal diseases Aspergillosis is
one of the important fungal infections, which
is caused by Aspergillus fumigatus and less
commonly by other Aspergillus species
(Richard 1991, Barnes and Denning, 1993).
The warm, humid environment of the farm
sheds, feed stores, floor etc., and favor its
growth. The disease mainly affects the
respiratory tract of the birds. It is the second
more expensive health problem on an affected
flock basis.

Fungi are continuous threat to livestock feeds
of economic importance such as compound

feeds. They may affect feed either directly by
causing mechanical damage throughout
feeding, or indirectly by secreting and
spreading mycotoxins such as aflatoxins in
the case of aflatoxin producing fungi.

Aflatoxins (AFs) are a group of mycotoxins
produced as secondary metabolites by the
spoilage of Aspergillus spp.

Particularly  Aspergillus flavus and
Aspergillus parasiticus (Davis and Diener,
1983; Miguel and Guillermo, 1986; Yu et al.,
2003; Klich, 2007).
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These fungi can grow on various agricultural
commodities and generate aflatoxins before
and during harvest, handling, shipment and
storage (Peraica et al., 1999; Giray et al.,
2007; Reddy et al., 2009a). The most
important members are aflatoxin B1 (AFB1),
aflatoxin B2 (AFB2), aflatoxin G1 (AFG1)
and aflatoxin G2 (AFG2). They are highly
toxic and carcinogenic compounds that cause
disease in livestock and humans (Richard,
2007). The International Agency for Research
on Cancer (IARC) has clarified AFB1, AFB2,
AFG1 and AFG2 in the group | as human
carcinogens (IARC, 1993).

The common fungal genera contaminating
compound feeds are those belonging to the
Fusarium, Penicillium and Aspergillus
genera. The predominant Aspergillus species
are Aspergillus flavus and Aspergillus
parasiticus elaborating the deterioration of
compound feeds to reduced health and
performance of those animals fed on such
feeds.

They are ubiquitous in nature and for some
time, have become an increasing cause of life
threatening opportunistic diseases (Linden et
al., 2003). These fungi proliferate in terms of
growth and increased aflatoxin production,
exhibiting high levels of disease pathogenicity
in their diverse forms.

This has resulted in the growing interest in
molecular biology of these fungi warranting
acceleration in genomic research. Accurate
identification of fungal pathogen is in many
cases, a prerequisite for effective management
of the diseases they cause and for ecological
or population genetics studies (Gherbawy and
Voigt, 2010). However, these fungal species
are much more similar to each other and
accurate identification to species level could
not be possible. Hence, it is paramount that
their ~ morphological and molecular
characteristics with respect to DNA presences
are investigated, using the methods of fungal

isolation and screening making use of macro-
and microscopic analysis, fungal DNA
extraction, polymerase chain reaction (PCR)
and an agarose gel electrophoresis.

Current advances in biotechnology, molecular
genetic marker have been employed for rapid
identification of different species of fungi
(Lieckfeld and Seifert, 2000; Attanayake et
al., 2009). Nevertheless, isolation of intact
DNA is critical for a number of molecular
analyses such as cDNA production and
transcriptional output quantitation (Selma et
al., 2008). Advancements towards identifying
fungal species are by way of using DNA
markers, developing DNA barcodes that are
diagnostics of target species using species-
oligonucleotides (Druzhinina et al., 2005).

However, extraction processes of DNA from
Aspergillus spp. depend on cell disruptions,
nuclease inactivation and subsequently, the
extraction of the molecule. A broad range of
molecular manipulations of these fungi are
now possible. These include gene disruption,
PCR and Real time PCR (RT-PCR)
applications as well as DNA based
epidemiological studies (Jin et al., 2004).
Each of these techniques requires the
recovery of good-quality genomic DNA.

From above we decide to isolate the pure
culture of A. flavus from feed of animal in
addition to using molecular technique for
detection of DNA.

Materials and Methods

Fungal isolation

Samples of different sources of compound
animals feed were collected from many towns
of diyala province / Iraq.

20 g of feed were taken and made two form

the first by ground them as powder, the
second by made suspension with 5 ml PBS.
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Then inoculate on potato dextrose agar (PDA)
agar 7 days in (25-27) °C. We have many
fungi species were grown. In the present
study detect Aspergillus flavus by
macroscopic detection and further subculture
of Aspergillus spp. To purified the fugal spp.

Molecular analysis
Fungal DNA extraction

Isolates of pure fungal strains for DNA
extraction were subculture don potato
dextrose agar (PDA) agar medium and
incubated for 5 days at 25 °C. The extraction
of DNA was performed using a DNA
extraction Mini kit according to the
manufacturer's (Promega DNA extraction kit)
modified protocol. The purified DNA was
stored at 20 °C until further analysis.

PCR reaction to amplify the gene of aflatoxin-
producing Moulds was done according to the
manufacturer procedure to amplify the
tamplate DNA with ITS1
[TCCGTAGGTGAACCTGCGG] and ITS4
[TCCTCCGCTTATTGATATGC]. Individual
reactions had 10 pl Go Tag, Green master mix
2X (promega, USA), 1 pl (10 nM) for each
forward and reverse primers, 4 pl of purified
DNA (8 — 25) ng, in 20 pl of total reaction
volume.

Initial Denaturation 95 °C for 5 min was
Followed by 35 cycles of 95°C, 55°C, and
72°C and Final Extension was carried at 72°C
for 7 min, reaction tubes were holding at 4°C
as final steps of PCR amplification.

Results and Discussion

The present study revealed typical colonies of
Aspergillus flavus colonies with other fungal
species (mixed culture) after culturing of feed
samples in 2 different preparation powder and
phosphate  buffer  solutions (Fig. 1).
Subculture of the resulted Aspergillus flavus
was done as shown in figure 2. The same
results demonstrated by major data indicated
that 67.5 and 51.1% of feed samples were
found to be contaminated with A. flavus and
A. parasiticus, respectively. Accordingly,
poultry feed had the highest contamination
mean level (Mohankumar et al., 2010; Godet
and Munaut, 2010).

One of the corn samples presented the highest
fungal load in malt extract media, The other
corn sample presented lower fungal load (2
CFU/g MEA - 6 CFU/g DG18) and in
addition to F. graminearum (2 CFU/g MEA -
5 CFU/g DG18), isolates from A. ochraceus
complex and Penicillium genus were also
detected(Viegasetal.,2015).

Fig.1 Show mixed culture of fungal sp.
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Fig.2 Pure culture of Aspergillus flavus

N

Fig.3 Positive result with primer: ITS1 and ITS4
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Fig.4 Negative result with the primer NS1 and C18L
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In addition, the results of DNA
identification revealed the presence of
aflatoxigenic Aspergillus species by using
the primers ITS1 and ITS4 with the second
primers NS1 and C18L, the results were
negative by using the second primers while
positive were with first primers which are
the same used in the study of Temu in 2016
which Total genomic DNA of selected
Aspergillus strains showing all four or three
aflatoxin biosynthetic genes were sent to
Ingaba Biotec, South Africa (Figs. 3 and 4).
The negative results may be attributed to the
isolate species not genetically same that
could detected by NS1 and C18L or a
mutation does occurred with the isolated
species so changed the nucleotide sequence
and not associated with the mentioned
primer. DNA nucleotide sequencing 0f5.8S
—ITS rRNA gene was done by using chain
terminator method using ITS1 and
ITS4primers.based on a 600 bp fragment
corresponding to the amplification of the
ITS1/5.8S/1TS2 region with the primer pair
ITS1-ITS4 (Viegas et al.,, 2015).The same
results was found in the study deals with the
identification of Candida species by the
same primer ITS1 and ITS4 (Yuan
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etal.,2012).In addition to identification of
Yarrowia lipolytica DNA by using the same
primers ITS1 and ITS4, the isolate is
isolated from raw and processed poultry
(Deak et al., 2000). Aflatoxins may be
produced but not detected because of the
inherent detection limits of the analytical
Systems (Viegas et al., 2015).This field is
rapidly expanding and the goal of these
measurements is the assignment of risk to an
individual from an exposure(Lee eta., 2016).
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