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ABSTRACT

Aspergillus flavus is the second most public fungi that causing disease in human and causes diseases in several important
agricultural crops. The aim of this study was to investigate the genetic variety among diverse isolates of Aspergillus flavus by
the technique of polymerase chain reaction (PCR)-based random amplified polymorphic DNA (RAPD). Five isolates were
obtained from Samarra hospital and outpatient clinic and were diagnosed morphologically and microscopically. Results of
RAPD profile revealed a high genetic distance (0.244) between isolates number (1 and 5), while the isolates number (2 and
5) were joined with lower genetic distance (0.090). Unique and absent bands were displayed by certain isolates and can be
taken as a positive marker for isolate identification. The dendrogram of banding patterns revealed a great relationship between
isolates number (2 and 5) from one side and isolates number (1 and 3) from the other side, while the isolate number 4 was
separated into particular subgroup which closer to the isolate number 1 and 3.
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INTRODUCTION The genus Aspergillus is one of the most common fungal

Fungi are eukaryotic organisms, multicellular or unicellular ~ Species in nature, it is a main fungi involved in ;clhe cause of
shape. Commonly, they are parasitic on plants and less than ~otomycosis in tropical and subtropical countries.
are parasitic on animals and human.! Fungi were appeared as

¢ . ; Table 1: Primers and their sequences used in this study
a main public health problem for human both in developed as

well as developing countries. Nowadays, the occurrence of  No. NO_ of Code of primer Sequence (5 to 3)
opportunistic fungi were significantly increased especially promer

for the people with immunocompromised.”® Some species 1 Pl OPA-01 CAGGCCCTTC

of fungi may be causes otitis external infections like yeast 2 P2 OPA-06 GGTCCCTGAC

and saprophytic filamentous fungi.4 Filamentous fungi 3 P3 OPB-14 TCCGCTCTGG

are an important fungus causing frequent infections in 4 P4 OPB-20 GGACCCTTAC

1mmun0c0mpromlsed individuals .dl.le tolthe fungal d.ru% s Ps OPC08 SeCACCCOTe
resistance which used as a prophylactic in antifungal therapies.

Otomycosis the chronic, acute and sub-acute inflammation 6 P6 OPC-16 CACACTCCAG
of external auditory duct that causing by fungi.® This infection 7 P7 OPD-03 GTCGCCGTCA
was attached with different risk factors like hot weather, 8 P8 OPD-18 GAGAGCCAAC
bact'erial infection, swimmir}g, dusty environment, 'in'stillat'ion 9 P9 OPE-03 CCAGATGCAC
of oil, ear surgery and genetic factors.”* Otomycosis infection

. . . 10 P11 OPF-05 CCGAATTCCC
was increased due to the large number of immunocompromised
patients.’ The prevalence of otomycosis is a higher in the 21— 1! P12 OPF-20 GGTCTAGAGG
30 years old and lower in the younger, children 10 years old, 12 P15 OPH-08 GAAACACCCC

and individuals above 60 years old.'’
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Table 2: The number of amplified and polymorphic bands, unique bands, absent bands, main bands, percent of polymorphism, primer efficiency
and discriminatory power in Aspergillus flavus isolates amplified with RAPD primers.

Namber Primer bt bante - bads bande  bands b cfiencs%cffeioncys
1 OPA-01 23 8 1 1 15 34.87 3.29 9.09
2 OPA-06 14 4 1 - 10 28.57 1.64 4.54
3 OPB-14 23 3 1 - 20 13.04 1.23 3.40
4 OPB-20 18 8 - 2 10 44.44 3.29 9.09
5 OPC-08 15 15 1 3 - 100 6.17 17.04
6 OPC-16 29 9 - 1 20 31.03 3.70 10.22
7 OPD-03 10 5 - 5 50 2.05 5.68
8 OPD-18 25 10 1 1 15 40 4.11 11.36
9 OPE-03 11 5 - 1 5 54.54 2.46 6.81
10 OPF-05 28 13 1 - 15 46.42 5.34 14.77
11 OPF-20 20 - - - 20 0 0 0
12 OPH-08 27 7 - 1 20 25.92 2.88 7.95
Total 243 88 6 10 155

Table 3: Genetic similarity coefficient matrix for 4. flavus isolates

based on RAPD profile.
1 2 3 4 5
1 0.000
2 0.158 0.000
3 0.160 0.183 0.000
4 0.178 0.178 0.180 0.000
5 0.244 0.090 0.214 0.211 0.000

Aspergillus genus was belong to filamentous fungi, grow on
soil, vegetable, jellies, fruits, textile, paper, and pickles.'” It
contains more than 200 species like A. flavus, A. niger, A.
fumigatus."> These species were recognized as opportunistic
fungi and causing several human disease including
otomycosis, endophthalmitis, keratitis, sinusitis and cutaneous
infections.'*!> Aspergillus spp was associated to pulmonary
disease and causing invasive aspergillosis a life- threatening
diseases for the patient with hematology and solid organ
transplant units.!® The most fungal infections are transfer
through respiratory tract as the primary way to diffusion to
the other organs of human.!” The host was whiffed aspergillus
conidia that grow in the lower airways and its hyphae was infest
pulmonary tissues and blood vessels and spread to skin, bone,
and brain and to the other organs.'®

A. flavus the most famous species in the Aspergillus
genus, it is a haploid filamentous fungus described by Link in
(1809), found mainly in tropical and subtropical countries."”
Humidity and atmospheric compositions are considered
the most essential variables having major effect on fungus
growth.?’ 4. flavus as a saprophytic soils fungus, plays a
great role in recycler the nutrient of soil propped by animal
and plant wreckages.?! The danger of 4. flavus lies in the
production of secondary metabolites including aflatoxins that
considered the one of the most public mycotoxins and the
great distribution and dangerous to animal and human health

Figure 1: RAPD analysis of genomic DNA from isolates of Aspergillus
flavus with the primers; OP A-01; OP A-06; OP C-08; Lane M: 100 pb
ladder

Figure 2: RAPD analysis of genomic DNA from isolates of Aspergillus
flavus with the primers; OP B-14; OP B-20; OP C-16; Lane M: 100 pb
ladder
due to its carcinogenic besides the toxic effects, in addition, it
causes diseases on several important agricultural crops such as
maize, peanut, and cotton seed.’>?? Aflatoxins B1, B2, G1, and
2 are the main four toxins among at less sixteen structurally

associated toxins, 4. fluvus produce aflatoxins B1, B2.%4

A. flavus was appeared a great source of comparative
information, and has eight chromosomes with the size of a
genome of about 36 Mb also, to 13.071 as prophecy genes.?
Methods used to distinguish aspergillus species depending
on morphological and microscopic characters whicn are
deficient and deceptive due to the slow growth of fungi and
some characters are homogenous to several species within the
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Figure 3: RAPD analysis of genomic DNA from isolates of Aspergillus
flavus with the primers; OP D-03; OP D-18; OP E-03; Lane M: 100 pb
ladder

Figure 4: RAPD analysis of genomic DNA from isolates of Aspergillus
flavus with the primers; OP F-05; OP F-20; OP H-08; Lane M: 100 pb
ladder
genus.?® The evolution of molecular techniques has become
a useful tool for recognition and characterization of fungal
species.?” One of the most frequently used genotyping methods
is the random amplified polymorphic DNA (RAPD) analysis
for assessing genetic differences in many organisms involving
fungi.?®? RAPD was very common due to its simplicity
and less expensive, speed, and not needed to the previous
knowing of DNA sequence, uses only short random primer
(<10 bp long). It needs only small amount of genomic DNA
and produce large number of markers in a short period.>* In
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Figure (5): Dendrogram illustrated genetic fingerprint and relationship
among A. flavus isolates developed from RAPD data.

the present work, this technique was used to determine the
genetic relationship among A. flavus isolates which collected
from different patients.

MATERIALS AND METHODS

Five clinical samples of otomycosis, attending Samarra
Hospital and outpatient clinic from the beginning of July
2018 to the end of December 2018 belonging to different ages
and genera, formed the subject of this study. Sterile cotton
swabs were used for the collection of debris and exudate from
external ear. Direct microscopy slides were prepared with 10%
potassium hydroxide (KOH) to observe the presence of fungal
features (hyphae, septate or aseptate, spores). Swabs were
inoculated onto Sabouraud Dextrose Agar (SDA) plates with
chloramphenicol, as well as into Sabouraud Dextrose Broth,
they incubated at 28°C and examined for its growth at 24, 48
and 72 hours. Isolates of A. flavus were recognized through the
appearance of colony, color, size, and morphology, in addition
to the microscopic morphology in the lactophenol cotton blue
mount or the preparation of slide cultur.’*?

DNA Isolation

Fungi mycelium from Sabrouraud Dextrose Broth was used to
extract the genomic DNA, and grounded in fine powder using
mortar and pestle with liquid nitrogen. Wizard® Genomic
DNA Purification Kit (USA) was used for DNA isolation.
Nuclei lyses solution was added to the powder for 1-hour
and centrifuged at 13000 rpm for 10 second., then washed
with phosphate-buffered saline (PBS). Three microliters
of RNase was also added to the suspension and incubated
at 37°C for 30 minutes. After cooling the mixture, 200 pL
of protein precipitation was added and vortex, then rapidly
cooled with ice and centrifuged at 13000 rpm for 4 minutes.
The supernatant was transferred to a new Eppendorf tube
including isopropanol, then mixed very well and centrifuged
for 1 minute at 13000 rpm, the supernatant was discarded
and the pellet of DNA was washed with ethanol 70% then
centrifuged for Imin at 13000 rpm again. Pellet of DNA was
air dried then dissolved with TE buffer. The DNA quality was
detection using gel electrophoresis then staining with ethidium
bromide to analyze.** The purity of the extracted DNA and
concentration were checked by the absorbance of diluted
DNA solution at 260 and 280 nm using NanoDrop (Thermo
Scientific, Germany). The samples were stored at -20°C until
used. Nine to ten mer of primers were used for RAPD-PCR
analysis. The primers of RAPD were obtained from Operon
(Operon Tech., Inc) (Table 1).

PCR Profile

The reaction of PCR was done using the kit of AccuPower
PCR premix of BIONEER Corporation (Korea). The tube of
premix includes Taqg DNA polymerase 1U, 30 Mm of KCL and
1.5 Mm of MgCl,, 250 uM of each dNTPs, Tris-HCI (pH9) 10
Mm per reaction.

The amplification mixture (20 pL vol.) contained 25 ng
of genomic DNA, 10 pmol of each primer and reached to
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total volume using sterile water, then tube was vortexed and
centrifuged after added the primer and DNA template.

The conditions of PCR cycling were consisted of first
denaturation step 1 cycle at 94°C for 2 minutes and subjected
to 40 cycles of the following program (denaturation 92°C
for 1 minutes; annealing 36°C for 1 minutes; extension 72°C
for 1 minutes and final extension 72°C for 7 minutes as final
extension. The products of amplification were separated by
electrophoresis 1.5% agarose gel stained by ethidium bromide
(0.01 g/mL) and photographed under UV transilluminator.>*
The size of amplicon was estimated after comparing with a
commercial 100 bp DNA ladder on an agarose gel.

RESULTS AND DISCUSSION

Under the present study, five isolates of A. flavus were subjected
to RAPD —analysis to reveal genetic diversity between different
studied A. flavus isolates. Initially 30 primers were tested in
order to search polymorphism between them. Only 12 primers
have been able to access the genetic diversity, and generated a
total number of bands (243), included (155) bands were common
between the isolates and considered as a main band. The rest
of these bands 88 bands were polymorphic bands (Table 2).
The average number of bands was (20.25) per primer, and the
polymorphic band was recorded (7.33) as average number. The
number of fragments for these primers ranged between (10-29)
with size differing from (100 to 1500) bp. The difference in the
number of amplified bands impacted by mutable factors, like,
the sequence of primer and less number of annealing locus in
the genome.>® Some of isolates was distinguished with unique
bands (present band or absent band). The occurrence of a
unique band for the specific isolate is considered as positive
marker, whereas the common band when absent was referred
as negative marker. OPA-01 primer produced 23 bands which
have molecular size ranged between (260—1500)pb, this primer
was distinguished isolate number 3 with a unique band (1000)
bp and isolate number 5 with absent band (1300) pb figure (1).
The OPA-06 primer and OPB-14 primer were relieved a unique
band for isolate number 3 at molecular size (1400, 500)bp,
respectively (Figure 1 and 2). While the OPB-20, OPC-16 and
OPH-08 primers were distinguished the isolate number 1 with
absent bands at molecular size (350, 900, 400)bp respectively
figure (2,4), so the isolate number 3 was distinguished with
absent band (400)bp for the primer OPE-03 (Figure 3). The
primer OPF-05 appeared a unique band (400)bp for isolate 2
(Figure 4). Three absent bands (1500, 600, 500)bp and a unique
band (350)bp were appeared for isolate 4 with OPC-08 primer
figure (1). The primer OPD-18 was distinguished isolate 5 with
a unique band (1500)bp and absent band (1300)bp (Figure 3).
Only the OPF-20 primer produced a monomorphic main band
across all isolates (Figure 4).

The polymorphism of any primer was studied as the ratio
of polymorphic bands to the number of total bands which
generated from the same primer.>® High level of polymorphism
was shown with primer OPC-08 (100%), whereas a lesser level
of polymorphism (0) was presented for the primer OPF-20. The
efficiency of primer ranged between (0—6.17), OPD-03 primer

gave the minimum efficiency (4.11) and discriminatory power
which calculated for each primer by using two equations®
were given in Table (2).

The data obtained from RAPD profiles was recorded in
the binary matrix as the attendance of band (1) or absence
of band (0). To establish the genetic relationships among the
isolates, similarity coefficient was used to calculate the genetic
distance,’” and dendogram drawn using UPGMA Algorithm
(Unweight Pair Group Method Using Arithmetic Average)
was used to draw the phylogenetic tree.’® The decrease of
common band numbers between each isolate was conduct to
increasing of genetic distance and vice versa. Table 3 shows
the genetic distance range from (0.090 to 0.244). The highest
distance (0.224) was scored between isolates number (1 and
5) which indicates that the two isolates are distantly related.
Meanwhile the lowest genetic distance (0.090) was obtained
between isolate number (2 and 5), which shows that there is
high similarity between these two isolates. Convergence among
A. flavus isolates came from many different reasons like source
of isolation, similarity in morphological characteristics, genetic
characteristic and other character.

Figure 5 reveals the dendrogram tree among the five
isolates of A. flavus resulting from the clustering values given
in Table (3). The analysis was based on the RAPD banding
patterns that were different between any given pair of isolates.
Genetic coefficients grouped the five isolates in two main
cluster: first main cluster was divided in two sub- cluster: first
sub- cluster comprised the isolate number (1) and (3) which
are considered as genetically closest, whereas the second sub-
cluster comprised isolate number (4), which was far from the
rest isolates but closer to the isolate (1) and (3). The second
main group includes isolate (2) and (5), this revealed the very
strong relationship between them due to the great similarity
and least genetic variation.

CONCLUSION

The conclusion of this study, is that there was two distinct
main relationships for 4. flavus by RAPD analysis. RAPD
profile appeared to be considerably less variable within the
different isolates of 4. flavus. Among the five isolates 2 and
5 were more closely related than 1, 3 and 4. RAPD-PCR
technique can be utilized as a fast, easy, and beneficial method
for genetic diversity, however, it must be observed that the
choosing of arbitrary primers is an essential point to discovery
the maximum level of polymorphism.
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