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Abstract

Antarctica hosts a wide range of psychrophilic and psychrotolerant microbes, and
thus is a prime choice for studies of the production of cold-functioning enzymes and other
metabolites. However, the occurrence and importance of investment in such activities has
received relatively limited attention in studies of Antarctic soil microbiota. In order to ex-
amine extracellular enzyme production in this chronically low temperature environment,
fungi were isolated from ornithogenic, pristine and human-impacted soils collected from
the Fildes Peninsula, King George Island, Antarctica during the austral summer in February
2007. Forty-one fungal taxa were isolated from soil samples, from which 28 isolates of
psychrophilic and psychrotolerant taxa were obtained. These were screened at a culture
temperature of 4°C for production and activity of extracellular hydrolase enzymes (amylase,
cellulase, protease), using R2A agar plates supplemented with either: (a) starch for amylase
activity, (b) carboxymethyl cellulose and trypan blue for cellulase activity, or (c) skim milk
for protease activity. Sixteen isolates showed activity for amylase, 23 for cellulase and 21
for protease. One isolate showed significant activity across all three enzyme types and a
further 10 isolates showed significant activity for at least two of the enzymes. The screen-
ing test was followed with enzyme quantification for amylase and cellulase. Geomyces
pannorum and Mrakia frigida were identified to posses significant enzyme activity for both
enzymes. There was no clear association between the fungal taxa isolated and the type of
source soil, or in the balance of production of different extracellular enzymes between the
different soil habitats sampled. Investment in extracellular enzyme production is clearly an

important element of the survival strategy of these fungi in maritime Antarctic soils.



Abstrak

Antartika menjadi hos kepada pelbagai jenis mikrob “psychrophilic” atau “psy-
chrotolerant” yang menyebabkan ianya menjadi pilihan utama untuk kajian enzim yang
berfungsi sejuk serta metabolit yang lain. Walaubagaimanapun, kewujudan dan kepent-
ingan pelaburan dalam aktiviti sedemikian menarik perhatian yang terhad dalam kajian
mikrobiota tanah. Bagi memeriksa penghasilan enzim ekstraselular di persekitaran bersuhu
rendah serta kronik ini, kulat diasingkan dari kawasan ornitogenik, kawasan pristin dan
tanah yang berimpak manusia dari Semenanjung Fildes, Pulau King George, Antartika se-
masa musim panas selatan pada bulan Februari, 2007. Sejumlah 41 taksa kulat berjaya
diasingkan dari sampel tanah dan 28 daripada jumlah ini adalah “psychrophilic” atau “psy-
chrotolerant”. Dua puluh lapan taksa ini di teruskan dengan ujian penapisan enzim di suhu
4°C untuk penghasilan dan aktiviti enzim hidrolase ekstraselular (amilase, selulase, prote-
ase) menggunakan agar R2A yang ditambah dengan a) kanji untuk aktiviti amilase, b) kar-
boksimetil selulosa dan “trypan blue” untuk aktiviti selulase dan c¢) susu tanpa rum untuk
aktiviti protease. Enam belas isolat telah menunjukkan aktiviti untuk amilase, 23 untuk
selulase dan 21 untuk protease. Satu isolate telah menunjukkan aktiviti yang signifikan ter-
hadap kesemua enzim dan 10 lagi isolat telah menunjukkan aktiviti terhadap sekurang-
kurangnya dua enzim. Ujian penapisan enzim diteruskan dengan hitungan enzim bagi ami-
lase dan selulase. Geomyces pannorum dan Mrakia frigida dikenalpasti bahawa mempu-
nyai aktiviti yang signifikan terhadap kedua-dua enzyme. Tiada perhubungan diperhatikan
diantara taksa kulat dan ciri-ciri tanah atau keseimbangan penghasilan enzim ekstraselular
yang berbeza dengan habitat tanah berbeza. Pelaburan dalam penghasilan enzim ekstraselu-
lar adalah elemen yang penting dalam strategi kulat untuk bertahan di tanah Antartika mari-

tim.
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