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ABSTRACT

he Antarctic region is situated in the Southern Hemisphere. The weather in Antarctica
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can often change dramatically in a short span of time. Due to these sudden changes the
organisms and microorganisms which live in Antarctica produce unique metabolites to sur-
vive. In the present trial, the marine derived fungi from Antarctica’s coast were researched
for their antimicrobial activity. The disk diffusion technique was used to determined an-
timicrobial activity of isolated marine-derived fungi extracts. According to the obtained
results the Penicillium chrysogenum and P. crustosum extracts were shown higher antibac-
terial against Gram positive and Gram negative rather than other extracts. In conclusion,
marine derived fungi from Antarctica region produce the structurally novel and interesting
bioactive compounds. Some of these fungi species such as Penicillium species are known
to produce antimicrobial metabolites, the results obtained in this study also showed that

Penicillium species show higher antimicrobial activity than the other species.

Keywords:

Antarctica, Antimicrobial activity, Live sources-derived fungi.

INTRODUCTION

P /J arine living organism as sponges, tunicates co-  this study, nine marine derived fungi were isolated

rals and algae are productive sources of biolo-  from different marine organisms. All isolated fungi

gically active compounds used in the cosmetic and  were identified and tested for their antimicrobial ac-
pharmaceutical industries. In addition, marine mic- tivities.
roorganisms also are abundant microbial committee
of marine ecosystem varying from coast to deep sea. MATERIALS AND METHODS
The bioactive compounds which produce by marine
derived microorganisms are still largely unexplored  General
and unexploited [1]. Marine microorganisms have an

enormous capacity to produce different metabolites  The sea salts were bought from Sigma Aldrich, sa-

bouraud 4% dextrose agar (SDA), mullerhintonbroth,
sabourauddextrose broth andethyl acetate was purc-

to sense and respond to their stressful environment.
Some of these metabolites used as a pharmaceutical

agent in the intervention of various human diseases  hased from Merck. Nutrient agar was prepared from

[2]. Marine microorganisms due to their spacious
genetic, metabolite diversity and wide spectrum of
bioactivities including antibacterial, antifungal [3],
antidiabetic [4],
zoal [6], anti-tuberculosis [7], antiviral [8], antitumor,

anti-inflammatory [5], antiproto-

and cytotoxic activities [9] become an interesting
source for researchers. In our on-going search for
biologically active metabolites from marine microor-
ganisms, some marine derived fungi were collected
from oceans and regional seas around Antarctica.
Marine microorganisms for surviving in the harsh
environmental conditions of Antarctica must deve-
lop different strategy such as produce various meta-
bolites which may have a bioactive potential [10]. In

Oxide. Millipore Membrane Filter (MA 01730, USA).
Biospeedy® Fungal Diversity Kit was prepared from
Bioeksen Turkey.

Preparation of fungi extracts
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Figure 1. The process of isolation and bioactivity screening of ma-
rine derived fungi.

Antimicrobial activity
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Isolation of Marine-Derived Fung

Marine samples were collected oceans and regional seas
around Antarctica in April 2018. Marine organisms were
collected by scuba diving and then transferred to con-
tainers. The fungi isolation was process immediately to
prevent the growth of bacteria in the culture medium.
According to the Kjer et al. 2010, The samples were cut
in 1 x 1 cm and was cleaned down 3 multiplication with
sterile water to remove superficies residues and for steri-
lization it was dunked in EtOH 70% (Volume/Volume) for
60-120 seconds. Then the samples were dried and relo-
cated to culture medium (SDA and artificial sea salt). The
culture mediums were kept for 5-7 daylight in 25°C. The
fungi samples were stored at -70°C for further analysis
[11].

Identification of Fungi

Fungi strains were identified by DNA isolation using a
fungi DNA isolation and PCR-based Biospeedy® fungi
Diversity Kit. The sequences of the fungi amplicons were
identified by the ABI Prism BigDye Terminator Cycle Se-
quencing Ready Reaction Kit using ABI Prism 377 DNA
Sequencer [11, 12].

Preparation of fungi extracts

For preparative scale production of fungus extracts was
carried out in 2 L erlenmeyer flasks contained sterilized
rice and artificial sea salt medium, fungi strains were
grown up in 4-6 weeks at 25°C. The fungi strains were
extracted by EtOAc by maceration, the obtained EtOAc
extracts were dried under vacuum and kept at 4 °C until
use [13].

Antimicrobial activity

The stock solutions of samples extract (100 ug/mL) were
prepared in dimethyl sulphoxide. The solution was steri-
lized by Millipore Membrane Filter (0.22 pm pore size 47
mm diameter).

Staphylococcus epidermidis (ATCC 35984), Bacillus
subtilis (ATCC 6633), Bacillus cereus (ATCC 14579) used
as Gram-positive bacteria; Escherichia coli (ATCC 25922),
Proteus vulgaris (ATCC 8427), and Enterobacter aeroge-
ne (ATCC 13048) used as Gram-negative bacteria strains.
Furthermore, Candida albicans (ATCC 10231) and Candida
tropicalis (ATCC 1308) used as yeast strains. All bacterial
and yeast strains were employed for antimicrobial screening
with taking CLSI recommendations into account by
disk diffusion method for the antifungal and antibacterial
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activity of extracts [14]. The fresh grown bacteria and ye-
ast strains were cultured in nutrient broth and sabouraud
dextrose broth respectively. The culture mediums were
set in a humid chamber and incubated at 35°C, 24 hours
for the bacteria and at 30 °C, 48 hours for yeasts. Transfer
growth into broth and incubate broth for 18-hour until
the visible turbidity is equal to the 0.5 McFarland. Muller
hinton agar was prepared and terile paper disks (6 mm)
were set onto the inoculated agar surface and 50 uL (100
pg/mL) of each extract were added to the paper disk. The
plates were incubated for 22h at 37°C. The results were
obtained by measuring the inhibition zone diameter.

RESULTS

Marine species which listed in Table 1 were collected
from different coasts of Antarctica. Nine fungi species
were isolated and identified from marine samples. All
isolated fungi strains are shown in Table 1 and Fig. 2. The
fungi strains were isolated from algae, lichen, sponge and
sediment samples. All the samples were collected from
Antarctica region.

The EtOAc extracts of the isolated fungi were prepared.
The antimicrobial activity of fungi extracts was determined
by disk diffusion assay. The results were obtained by mea-
suring from the center of the extract disk to a point on the
circumference of the zone where a distinct edge is present.
Antimicrobial values are reported in millimeters and shown
in Table 2, Fig. 3 and 4.

Table 1. UTM Coordinates of Point Transect Locations

Origin Fungi species

Himantothallus grandifolius (Algae)  Penicillium chrysogenum

Desmarestia antarctica (Algae) Penicillium crustosum

Gigartina skottsbergii (Algae) Cladosporium sp.
Monostroma hariotii (Algae) Botrytis sp.
Sediment Ulocladium microsporum
Umbilicaria antarctica (Lichen) Alternaria alternata
Anoxycalyx joubini (Sponge) Aspergillus awamori
Usnea antarctica (Lichen) Alternaria malorum

Usnea antarctica (Lichen) Cladosporivm malorum

Aspergillus awamori

Penicillium crustostm Altermaria malorum

o \ _—
@ Cladosporiumsp. O Alternaria alternata \\  Cladosporium malorum
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Figure 2. Obtained fungi strains from marine species
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Table 2. Antimicrobial activity of fungal strains from marine species

Zone of inhibition (mm)

Bacterial strains
S. epidermidis B. cereus B. subtilis E. aerogenes P. vulgaris E. coli

Fungi

Penicillium chrysogenum 17 - 20 16 25 14
Penicillium crustosum 15 14 19 23 13 10
Cladosporium sp. - - - 13 - -
Botrytis sp. - - - - - -
Ulocladium microsporum 27 30 15 - - -
Alternaria alternata 11 10 - 12 - -
Aspergillus awamori 16 - 20 - B -
Alternaria malorum 26 15 24 - - 11
Cladosporivm malorum 20 15 15 - 20 -

Antimicrobial activity of fungal strains from marine species

Zone of inhibition (mm)

Penicillium Penicillium  Cladosporium  Botrytis sp. Ulocladium

chrysogenum  crustostm P microsporum
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Figure 3. Antimicrobial activity of fungal strains against S. epidermidis, B. cereus, B. subtilis

Antimicrobial activity of fungal strains from marine species
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Figure 4. Antimicrobial activity of fungal strains against E.coli, P. vulgaris, E. aecrogenes

DISCUSSION

Infectious diseases claim numerous lives worldwide every
year, and many of these infections have been increased
many-fold due to prolonged illness caused by widespread
drug resistant pathogens. Every year, the drug-resistant
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pathogens are increasing, and finding new antimicrobi-
al sources is considerable [15]. The study about marine
organisms and marine derived microorganisms has been
studied over the past few years. The marine derived mic-
roorganisms of Antarctica environments are an efficient
field for unique bioactive secondary metabolites. Accor-
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ding to the harsh condition of Antarctica, marine derived
fungi from this region produce the structurally novel and
interesting bioactive compounds. As previous studies, so
many biologically active compounds were isolated from
unicellular bacteria, actinomycetes, fungi, lichens, mos-
ses, bryozoans, cnidarians, echinoderms, molluscs, spon-
ges and tunicates which collected from Antarctica region.
Some of the isolated compounds were shown different
activity such as cytotoxic, antioxidant, antimicrobial,
anti-angiogenesis, neuroprotective, NF-kB inhibitory,
antiparasitic and antiviral activities [16]. In this study
some marine derived fungi from Antarctica coasts were
investigated for their antimicrobial potential. According
to the obtained results some of these fungi extracts disp-
layed significant antimicrobial activity. According to the
antimicrobial results, none of the fungi extracts did show
antifungal activity against Candida albicans and Candida
tropicalis. Also, Botrytis sp. was not active against tes-
ted bacterial strains. Penicillium crustosum extract was
active against all tested bacterial strains. Among all ext-
racts U. microsporum extract was shown highest activity
against Gram positive strains rather than other obtained
extracts. P. chrysogenum and P. crustosum were shown
highest activity against Gram negative strains rather
than other obtained extracts. Penicillium species are
known to produce antimicrobial metabolites in previous
studies, and the results obtained in this study also sho-
wed that Penicillium species show higher antimicrobial
activity [17, 18]. According to the previous studies and
this work different fungi species show different antimic-
robial activity, withal the same fungi species from diffe-
rent region also show dissimilar activity. This result is not
uncommon, this steams from the secondary metabolites
which produce by fungi. Numerous studies have shown
that the Antarctic fungi have produced a wide range of
bioactive metabolites and it is very important to discover
these active metabolites and clear their activity [19, 20].

CONCLUSION

In conclusion, in this study, nine fungi were isolated from
marine species collected from Antarctica coasts. This
study is a preview study to discover more active fungi
species and serves as a guide for future studies. Consequ-
ently, these extracts originated from the marine-derived
fungi sources need further investigation with a view to
identifying the active components that could be develo-
ped as potential drugs to be used against diseases threa-
tening human health.
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