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ABSTRACT

Isolates of Aspergillusniger, A. flavusand Penicillium sp. wererecovered
from blood and body fluid samples obtained from hospital . Extraction pro-
cedures were optimized for high degree of recovery of cellular and se-
creted proteins from the fungal species under study. Single dimension
profiling of the proteinswas performed by SDS-PAGE analysisto compare
unique as well as differentially expressed proteins among the species.
Among the differentially expressed cellular proteins, 28, 39 and 95 kDa
specificto A. niger, 70 kDaprotein of A. flavus, 27, 37 and 85 kDaproteins
of Penicillium sp. werefound to show prominent differencein expression.
Although many proteins showed difference in the comparison of extra-
cellular profile of the fungal species, the 25 kDa protein of A. flavus was
unique to the species. Proteins of 37 and 46 kDa of Penicillium sp. ex-
pressed at a higher degree compared to other fungal species. Potential
candidate biomarkers can be further characterized by analyzing the expres-
sion of the reported proteins in many isolates of these pathogens.
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INTRODUCTION

Fungal pathogens are major cause for increased
morbidity and mortaity inimmuno-compromised pa:
tientsand occupationd dlergy inhedthy individuds The
clinical treatment suffersfromlack of rapid diagnosis.
Thehighmortdity rate of invasivefunga infectionsis
caused in part by difficultiesin diagnosisat early stages
of thediseaseand most infectionisproved only at au-
topsy!Y. Currently available diagnosic methodsinclud-
ingisolation and identification takestimeand aremore

laborious process. Accuracy of serologica detection
techniqueshascrossreactivity of antibodiesasthema-
jor limitingissue. Initid enthusiasm for the Aspergillus
galactomannan test asadiagnostic tool must betem-
pered, asthe sensitivity of the assay islower than ex-
pected?. Histopathologica diagnosisrequireslot of tis-
sue and can be difficult to obtain. The morphological
smilaritiesof many filamentousfungi intissuesmake
thespedificidentificationdifficult®4. Presently, molecular
assaysareused asan adjunct for diagnosisalong with
clinical symptomsand other diagnostic markers, such
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asantigen testing and radiographic findings®. Thenew
challengefor nucleic acid based diagnosticsiswhether
it can be used reliably to assess early stage primary
infection. Discovery of proteome biomarkersis an
emergingfield of study in many biomedica areas. Ap-
plication of clinical proteomicshasthepotentid of revo-
[utionizing disease diagnosis. With thisbackground in-
formation, the present study hasbeen designed to pro-
filethecdlular and extra-cellular proteinsof thehuman
pathogenic fungi with the objectivetoidentify species
specific candidate proteinsfor biomarker devel opment.

EXPERIMENTAL

Blood and body fluid samplesfromthe patientswith
suspected invasivefungd infectionswere obtained from
Kova Medica Centreand Hospital, Coimbatore, India
The sampleswere spot inocul ated onto potato dextrose
agar plates and the cultures of Aspergillusflavus, A.
niger and Penicilliumsp. wereisolated and purified by
snglehyphal tip method. Lactophenol cottonbluestain
wasused to stain theculturesand themorphologica char-
acteristicsviz, septation and branching of mycdlia, con-
idiophoresand conidiawere observed. For extraction of
mycelid and extra-cdllular proteins, thefunga isolates
weregrown onmycologica broth (HiMedia, India) for
sevendaysa roomtemperature. Theliquid cultureswere
filtered through Whatman No. 1 filter paper under asep-
tic conditions. Themyceliacollected onthefilter paper
werewashed severd timeswith steriledigtilled water to
removeexcessmedia. Themyceliawerecarefully re-
moved and frozen stored at -80°C until further use.

Cellular proteinswereextracted by following three
methods. Method 1: PIB (proteaseinhibitor buffer) con-
taining 10mM trispH 8.0, 1mM EDTA, 2% polyvinyl
pyrilidonewasused for extraction. Thefrozen mycdlia
werehomogenizedintheabovebuffer and centrifuged &
10,000 rpmfor 20minat 4°C. Equal volume of ice-cold
acetonewas added to the supernatant and centrifugation
Seprepeated. Theair dried pellet wassuspendedin SDS
PAGE samplebuffer and heated for four minat boiling
temperature before el ectroporesis. Method 2: Extrac-
tion buffer containing 1% SDS, 9M urea, 25mM trispH
6.8, ImM EDTA, 0.7M 2-mercaptoethanol was used
to homogenizethefrozen mycelia. Theextractswere
boiled for 2minand vortexed for 1 min. The samples
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werethenboiled againfor 1 minand centrifuged a 10,000
rpmfor 10 min at 4°C. Supernatant was transferred to
freshtubesand SDS-PAGE samplebuffer was added
and processed further asdescribed above, for electro-
phoresis. Method 3: Themyceliawerehomogenizedin
the PIB buffer and proteinspreci pitated by adding 100%
trichloroaceticacid a 1:4 ratio to the sampleand centri-
fuging at 10,000 rpmfor 10 minat 4°C. The pellet was
washed withice-cold acetonefor threetimesand dis-
solvedin SDS-PAGE samplebuffer. To obtain secreted
proteins, the culturefiltrate was centrifuged at 10,000
rpmfor 15minat 4°C and the proteins was precipitated
by adding 100%trichloro acetic acid at the 1.4 volume
tothefiltrate. After incubation at 4°C for 10 min, the
filtratewas centrifuged at 10,000 rpmfor 10 minat 4°C.
Pellet obtai ned was washed threetimeswithice-cold
acetonefollowed by air dryingthepellet toremovetraces
of acetone. SDS-PAGE andysiswasdoneinvertica
dab gd asdescribed®. Theproteinswere separated on
12% polyacrylamidege by using equa quantities (50
ug) of protein. Electrophoresiswascarried out at con-
stant voltage of 100 V. The gels were stained with
Coomassebrilliant bluestain.

RESULTSAND DISCUSSION

Amongthedifferent extraction methodsof mycdia
protein followed in the study, the method 3 of using
PIB buffer followed by trichloro acetic acid precipita-
tionyielded more proteinsand reveding minor proteins
inthege profile. The other two methodsyielded fewer
amountsof proteinswith lessnumber of protein bands
(datanot shown). Many mycelial cellular proteins of
different molecular weight werefound to be expressed
differently among the speciesof fungi tested (Figure 1).

Amongtheproteins, A. niger specific proteins of
28, 39 and 95 kDa, Penicillium species specific pro-
teinsof 27, 37 and 85 kDaand A. flavus specific 70
kDaproteinswerefound to be prominently expressing
thedifference. Theextra-cdlular / secreted protein pro-
file showed proteinsof 30 and 36 kDaof A. niger as
unique proteins. Theunique proteinsof Penicilliumsp
and A. flavus were 24, 31, 45, 66 kDa and 23, 25,
39, 40, 43 kDarespectively (Figure 2). The 25 kDa
protein of A. flavuswasexpressed at ahighleve indi-
cating the speciesspecificity. It suggeststhat theclinica
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isolatesof different species secrete different proteins
that could contributeto their pathogenesisor coloniza-
tion of the host.
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LanesM - protein molecular weight marker; C - control (sterile
mycological broth); 1 - Aspergillus niger; 2 - Penicillium sp; 3 -
Aspergillusflavus.

Figurel: Cellular protein profileof fungal isolates.
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LanesM - protein molecular weight marker; C - control (sterile
mycological broth); 1 - Aspergillus niger; 2 - Penicillium sp; 3 -
Aspergillusflavus.

Figure2: Extra-cellular protein profileof fungal isolates.
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Proteomicsisone method of choiceto carry out
globd studiesand initid effortsfor the characterization
of thefungal proteome. Two dimensional map of the
mycelia proteome was established for human patho-
genic A. fumigates™. Theavailability of set of proteins
specificto specieswill contributeto degpen the under-
standing of theroleof the centra metabolism for patho-
genicity of fungi®9. Many funga specieshavebeenre-
ported to secrete proteases®? and particularly the
endoproteoases secreted by pathogenic fungi are as-
partic proteasesof the pepsin family, serine proteases
of thesubtilisin subfamily and metall oproteasesof two
different families. This also includes A. niger
aspergillopepsin B4, The proteinsthat are observed
inour study requirefurther validation by screening sev-
erd isolatesof thefungal species. The proteinscould
be purified, characterized and identified using two-di-
mensional and mass spectrometry analysis. Thepre-
liminary proteomeana ytica approacheslikeprofiling
of cellular and extra-cdllular proteinswereport, offer a
valid strategy to probeinto the cellular processesin
human pathogenic fungi for identifying biomarkers.
These potentia candidate proteins could be exploited
by purification, characterization and antibodies devel -
oped against unique proteins of each speciescould be
usedfor direct and s mpleimmunologica reaction based
diagnosisintheclinica setup.
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