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ABSTRACT
Aspergillus niger and Aspergillus fumigatus were isolated from two different soils viz garden
soil and paper and pulp effluent industry polluted soils were used in the study, to study the
effect of environmental pollutant on DNA. The DNA of Aspergillus niger and Aspergillus
fumigatus were extracted and restricted with two enzyme systems Bam H1 and Hae III. The
study showed variation in their RFLP profile.
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Introduction

The fungi is one of the primary decomposer in
the soil. The genus Aspergillus species are common
soil saprophytes which play an essential role in
recycling carbon and nitrogen from organic debris
(Raper et al., 1965). Aspergillus fumigatus and
Aspergillus niger are ubiquitous filamentous fungus
which plays an essential role in decomposition.
Several molecular tools used to classify the microbes.
It would bring about minor variation among the
organism growing in the same or in different
environments. The molecular techniques used to
characterize the organisms Restriction Fragment
Length Polymorphism (RFLP), Random Amplified
Polymorphic DNA (RAPD), Polymerase Chain
Reaction (PCR), Amplified Fragment Length
Polymorphism (AFLP) etc. 

(Burnie et al., 1992, Denning et al., 1990, and
Giradin H 1993). These techniques can be used as
fingerprints to distinguish between closely related
organisms and infer phylogenetic relationship. If two
organisms differ in the distance between sites of
cleavage of a particular restriction endonulease the
length of the fragments produced will also differ
when the DNA is digested with restriction enzymes.
The similarity of the patterns generated can be used
to differentiate species from one another. Hence, in
the present study A.niger and A.fumigatus isolated
from different environments were used to study the
impact of pollutant at gross genome level.

Materials and Methods

About 1 kg of soil was collected from a depth
of 15 cm from the surface of soil of Karur Municipal
Garden (Garden soil) and Paper industry effluent
treated soil collected from a paper mill near Karur
District (Polluted soil). The soil samples were mixed
thoroughly and screened within 48 hours of collection.

Warcup and Soil dilution methods were used
for isolation of fungus, Potato Dextrose Agar medium
with an antibiotic streptopencillin 100 mg/l was used
to isolate fungi. Fungi that appeared on agar plates
were isolated and maintained on a slant. The fungus
was identified using the keys provided by Barnett
and Hunter (1972), using lacto phenol cotton blue
stain.

Aspergillus niger and Aspergillus fumigatus
were grown in freshly prepared DNA extraction
media. The culture was incubated at 30°C ± 1 for two
weeks. The mycelium was separated using
Whatmann No 1 filter paper. The fungal mycelium
retained on filter paper was dried under vacuum and
used for DNA extraction. The cell wall was lysed with
lysis buffer (Tris HCl – 0.394 g, EDTA – 0.931 g,
SDS – 1.5 g, β-mercaptoethanol – 0.5 ml). After
centrifugation (3500 rpm), chloroform and isopropanol
was added to supernatant. 20 µl sodium acetate was
added to the supernatant to pelletize the DNA. The
DNA pellet was dissolved in TE buffer and subjected
to agarose gel electrophoresis to confirm the presence
of DNA. The extracted DNA from two different
fungus was restricted with enzyme BamH1 and Hae
III. The digestion of DNA was carried by taking 20
µl of assay buffer 25 µl of DNA sample and 5 µl of
enzyme was added separately. The mixture was
incubated at 37°C for 75 min. The digested DNA was
loaded in 1% agarose gel with yeast chromosomal
DNA as marker. 
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Results and discussions

Although fungi are known for their ability to
survive in different environments (Andrews and Pitt,
1987), there have been few reports of fungi from
paper and pulp effluent polluted soil (Adam, 1990).
Our study shows that filamentous fungi, although
limited in number, could survive in such
environments. After two sampling, the soil yielded
only eight fungi (Table-1). Of these, seven belonged
to Aspergillus genus and one belonged to Mucor
genus. Aspergillus genus is the most dominant
fungus, among the Aspergillus species, A.niger and A
fumigatus was found to be more dominant as it could
be isolated from both the soils and by both Screening
methods. It is suggesting that this fungus tolerated
well in the polluted conditions. Suryanarayanan,
(1988) in his study on filamentous fungi of oil
stressed soils of petroleum refinery also reported
Aspergillus to be the dominant fungus. These results
are in consonance with that of Tresner and Hayes
(1971), Rajagopal et al., (1996). Several methods are
available to isolate fungi from different environments.
The most commonly used method to isolate fungi
from soil are Warcup method, Soil dilution, Steaming,
Dilution plating method (Rajagopal, 1996). However
in present study soil dilution and warcup method
were used. Of the two methods studied soil dilution
method yielded more fungus than warcup method
(Table 2).

Table 1 List of Fungi isolated from soil

S.No Name of the Fungus

1. ����������� 
�����

2. ����������� ���������

3. ����������� ��
��

4. ����������� ������

5. ����������� �����������

6. ����������� �������
�

7. ����������� ������

8. ����� ��������

��������� 
��� ��� ��� ������

Table 2 Method used for Fungus isolation

S.
No

Soil Type Name of the Fungus

1 ���� �������� ������ ����� ��������

����������� 
����
����������� ��
���

����������� ������
����������� ��������

����������� �����������

2 ������ ������ ����������� 
����
���������� �������
�

����������� �����������
����������� ������

Environment known to play a very important
role in morphological, structural and genetical
characters (Ananthi, 2004). Although Aspergillus
niger and Aspergillus fumigatus are the most
frequently encountered fungi, there are few problems
in identifying them in cultures. This is largely due
to similar morphological and structural
characteristics shown by Aspergillus genus. So
cultural character studies may not be useful in
identifying Aspergillus sp. (Nag Raj, 1981). However
Aspergillus sp. indentification necessarily involves
culture characters but molecular approach for
identification of fungi in general and particularly
Aspergillus is useful (Guo, Hyde and Liew, 2001).
Aspergillus niger and Aspergillus fumigatus were
isolated from both garden and polluted soil (Plate 1).
The DNA of both fungus were extracted as explained
in materials and method (Sambrook et al., 2000). The
extracted DNA quantified using standard formula. In
the present study A.niger 1820µg/ml, A.fumigatus
1960 µg/ml (garden soil) 1820 µg/ml, A.fumigatus
1940 µg/ml(polluted soil) of DNA extracted. The
extracted DNA was run on agarose gel electrophoresis
to find out the variation in molecular weight and
yeast DNA was used as the reference DNA (Sabells
Mireia et al., 2000). The DNA bands were clear and
matched with yeast chromosomal DNA and no
variation in molecular weight could be found among
the isolates even though they grown in two different
ecological conditions it is shown in (Plate 2 a). 

Molecular techniques have been applied widely
in ecological studies. Molecular techniques like PCR,
RAPD, and RFLP etc., are readily used to
characterize the organisms. Aspergillus niger DNA
was subjected to restriction endonuclease digestion
the enzymes used are Bam H1 & Hae III. Aspergillus
niger showed similar band pattern and molecular
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weight between 400-500 bp (Plate 2b - Lane 1 & 3)
and Aspergillus fumigatus produced two different
band pattern (Plate 2 b - Lane 2 & 4). Aspergillus
fumigatus isolated from garden soil showed molecular
weight ranges between 200-500 bp, it differed from
Aspergillus fumigatus isolated from polluted soil
which produced two bands with a molecular weight
of 400bp respectively (Plate 2 b - Lane 2). The
present study shows that reduction in soil mycoflora
of polluted soil than garden soil. This may due to the
environmental condition not favorable for the growth
of fungi, similar observation mode in other studies
also (Girivasan et al,.1998, Rajagopal, 1996).
Variation in the restriction fragment length
polymorphism (RFLP) could be seen. This indicates
that probably the pollutant act potentially on genome.
Hence environment could play a vital role in the
organism molecular characters also even though they
tend to change morphological characters.

Conclusion

In this study, Aspergillus niger and 
A.fumigatus  could be isolated from both
environments. Other species of fungus like Mucor
pusillus  could be seen only in garden soil. It shows

PLATE – 1

 Aspergillus fumigatus 

Isolated from 

Industrial Soil        Garden Soil 

Aspergillus niger

Isolated from 

Industrial Soil        Garden Soil

 

 

PLATE – 2

Plate : 2a Agarose gel Electrophoresis of
DNA Extracted from two isolated from two
different fungus. 

Polluted Soil Isolate 

Lane 1 : Aspergillus niger 

Lane 2 : Aspergillus fumigatus

Garden Soil Isolate 

Lane 3 : Aspergillus niger Lane 

Lane 4 : Aspergillus fumigatus 

Lane 5 : Yeast genomic DNA 

Plate : 2b Restriction Analysis of DNA
Different Fungus using Bam H1 & Hae III.

Polluted Soil: 

Lane 1 : Aspergillus niger 

Lane 2 : Aspergillus fumigatus 

 Garden Soil : 

Lane 3 : Aspergillus niger

Lane 4 : Aspergillus fumigatus

Lane 5 : Yeast chromosomal DNA

Lane 6 : 1 kb ladder 
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the both Aspergillus  species had wide ecological
amplituted to survive in harsh environments. Since,
RFLP analysis showed variation in their profile,
indeapth study is need to characterize the genome of
both the Aspergillus species to find a novel gene for
their survival.
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