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ABSTRACT

Enzyme analyses clearly differ among fungi examined on the basis of the number of
isozyme bands and their molecular weights. Isozyme analysis has also been used for
distinguishing between species of Fusarium and Aspergillus, and was described as a rapid and
accurate method. Electrophoretic detection and cluster analysis of the protein banding
patterns by SDS-PAGE of esterase isozymes can be used for the identification of fungal isolates
including Fusarium and Aspergillus. This approach provides alternatively or complementary to
those methods based upon morphological and pathological characteristics. In this context the
study was undertaken to understand the pattern of protein profile of Fusarium and Aspergillus
isolated from keratitis patients. A total of 36 fungal isolates, 18 each Fusarium spp. and
Aspergillus spp. (13 A. flavus, 1 A. tamarii, 3 A. fumigatus and 1 A. niger) were subjected to SDS
—PAGE for its extracellular protein analyses. The protein banding pattern among Fusarium and
Aspergillus were recorded and analyzed which Fusarium spp. producing larger numbers of

protein bands than Aspergillus spp.
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INTRODUCTION

Isozyme analysis has also been used for distinguishing between Fusarium species and
strains, and was described as a rapid and accurate method (K. Skovgaard & S. Rosendahl, 1998
and Laday et al., 2000). Electrophoretic detection and cluster analysis of the protein banding
patterns by SDS-PAGE of esterase isozymes in polyacrylamide gel electrophoresis can be used
for the identification of some Fusarium isolates which includes F. semitectum, F. culmorum, F.
moniliforme, F. solani, F. graminearum, F. oxysporum f.sp. lycopersici and F. oxysporum f.sp.
vasinfectum. This approach provides alternatively or complementary to those methods based
upon morphological and pathological characteristics (M.K. El-Kazzaz et al., 2008 and Ye & Wu,
1985). Similar report was demostrated by Mandeel et al. (1994) and Aly et al. (2003) who
compared SDS-PAGE patterns of Fusarium species and reported that protein profiles data can
clearly separate Fusarium spp. with a few exceptions. On the contrary, Belisario et al. (1998)
found no differences when comparing total mycelium protein profiles (SDS- PAGE) of different
species and formae speciales of F. oxysporum, F. solani and F. culmorum. Electrophoretic
protein patterns of A. fumigatus, A. flavus and A.niger identified 69 protein bands with molecular
weights between 115 and 178 kD which did not follow the same electrophoretic protein patterns
(Saeednejad et al., 2010) indicating the existence of varying protein expression among
Aspergillus spp. According to K. Jernejc and A. Cimerman (2001), differences appeared between
sections Nigri and Flavi, belonging to the subgenera Circumdati, but the largest differences were
observed on the subgenus level.

METHODOLOGY

Preparation of extracellular protein extract

The isolates were grown on Sabouraud dextrose broth with 0.5% casein, 0.2% soluble starch,
0.5% carboxymethyl cellulose, 0.2% DNA and 1% tributyrin oil supplements at 25°C for 7 days.
Later, the broth was filtered with whatman no. 1 filter paper, followed by ammonium sulphate
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precipitation (80%). The precipitate was centrifuged at 3000 rpm for 15 mins. and finally the
pallet containing the extracellular proteins are dialyzed.

Protein analysis

Following dialysis the extract was analyzed at 10% SDS — PAGE

RESULT AND DISCUSSION

A total of 18 Fusarium spp. and 18 Aspergillus spp. comprising 13 A. flavus, 1 A.
tamarii, 3 A. fumigatus and 1 A. niger were subjected to SDS —PAGE. Upon SDS - PAGE,
Fusarium spp. produced 4 -13 distinct bands having molecular weight ranging from 29kd to
205kd. Of this, 9 Fusarium spp. produced 10 to 13 different bands which have more or less
similar molecular weight. However, a Fusarium spp. produced a band which is above 205kd
molecular weight which is not seen in other isolates. Similarly, Aspergillus spp. produces 3 -12
different protein bands ranging from 29kd to 205kd. Majority of A. flavus isolates produced more
than 8 protein bands, in particularly above 43kd. However, A. fumigatus showed fewer bands
when compared to rest of the Aspergillus isolates. The study outcome was similar with to Jernejc
and Cimerman (2001) which stated banding pattern varies among species to species. The
demonstration of protease as an agent in pathogenesis of fungal keratitis has been proved by
Gopinathan et al., (2001) where they isolated protease having mol. wt. ranging from 100kd -
200kd from Aspergillus and F. solani keratitis rabbit model. Similarly, in our study we observed
each 11 Fusarium spp. and Aspergillus spp. isolates which showed bands within 100kd — 200kd
indicating possibly the bands is protease. Zhu et al., (1990) have also identified extracellular

protease in culture (in vitro) of a corneal isolate of A. flavus.

CONCLUSION
With the obtained observation, larger sample size should be subjected for better
understanding of the disease. In addition, genomic sequencing is costly, therefore if a standard
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protein banding pattern is established, SDS-PAGE protein analysis can be a substitution of gene

sequencing for fungal identification.
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