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APRESENTACAO

Avancos Cientificos e Tecnoldgicos em Bioprocessos € uma obra que reune
vinte e trés capitulos com temas em pesquisas cientificas realizadas no campo da
biotecnologia, e que envolve agentes bioldgicos e bioquimicos na geracéo de produtos
ou processos. Nesta obra se concentram diversos avangos descritos nas metodologias
e nos resultados, distribuidos em quatro tdpicos principais, envolvendo: processos
quimicos e biotecnolégicos no aproveitamento de residuos; producédo de metabdlitos
e enzimas; métodos analiticos e de simulacéo; e biotratamentos envolvidos na
geracao de energias. Esta obra foi escrita por jovens pesquisadores brasileiros que
estdo desenvolvendo suas teses e/ou dissertacdes em instituicdes nacionais. Por este
motivo, os aspectos inovadores e o alcance dos resultados apresentados podem ser
um grande estimulo para aqueles que visam conhecer com maior amplitude alguns
dos aspectos biotecnologicos estudados em algumas das instituicdes de nosso pais.

Alberdan Silva Santos
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CAPITULO 1

AMYLASES IN PROTEIN SECRETOME PROFILE
FROM Aspergillus sp WITH POTENTIAL TO
DECONSTRUCT INTEGRAL STARCH

Patricia Suelene Silva Costa Gobira
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University of Para-UFPA, Network Bionorte

Belém - Para
Rubens Menezes Gobira

Federal University of Para-UFPA, Network
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Federal University of Para, UFPA, Technology
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ABSTRACT: Fungi have been strategically
used as molecule producers of economic
interest in the last decades, such as: enzymes,
antibiotics, vitamins, amino acids and
steroids; and the search for new enzymes or

Avancos Cientificos e Tecnolégicos em Bioprocessos

enzymatic systems that have the potential of
deconstructing integral starch, has been one of
the targets of our research group. In this aspect,
the objective of this study was the investigation
of the secretome of Aspergillus sp in the search
of hydrolytic enzymes, using cassava starch
(Manihot sculenta Crantz) as substrate. Two-
dimensional electrophoresis technique was
applied to investigate the enzymatic profile and
to verify its potential application as an enzymatic
cocktail. The best enzyme production occurred
in 96 hours of microorganism cultivation, also
obtaining better amylolytic activity during this
period, verifying the deconstruction of the
starch and the generation of reducing sugars,
mainly glucose in the reaction medium. In the
overall profile of the enzymes performed by 2D
electrophoresis, 29 protein spots were detected
and will be identified after soon.

KEYWORDS: Enzymes. Hydrolysis. Proteomics

11 INTRODUCTION

Mineral hot acids can depolymerize
starch molecules, like all other polysaccharide
molecules, although to hydrolyze the starch
to obtain glucose, three or four enzymes
(FENNEMA, 2010).

organisms have the ability to produce enzymes

are essential Several

that deconstruct the starch and thus release

Capitulo 1




glucose for using in their energy metabolism. Microbial cells are important producers of
enzymes and have many advantages, such as the fact that production can be increased
easily, are relatively easy to grow in a controlled environment and are highly sensitive
to genetic alterations, allowing the production of improved the productivity and type of
enzyme produced (SANTOS, 2007).

2| METHODOLOGIES

2.1 Solid Cultivation of filamentous fungus

The Aspergillus sp, belonging to the Systematic research laboratories in
biotechnology and Molecular Biodiversity at the Federal University of Para (UFPA),
was grown in a petri dish (80 x 15 mm) with middle GPY-agar (20 g/L of glucose,
peptone 5 g/L, 5 g/L yeast extract, 20 g/L of agar and 0.1 g/L of Clorafenicol), incubated
in an oven at 37° C until growth and a disk (5mm) of mycelium was transferred to new
petri dish (80 x 15 mm) with solid APY (5 g/L peptone, 5 g/L yeast extract, 20 g/L of agar
and 0,1 g/L of clorafenicol) for adaptation to starchy substrate.

2.2 Submerged Cultivation filamentous fungus

Cultivation occurred in two stages: the first (precultivation) in a 250 mL conical
flask, were prepared 120 ml of a medium consisting of starchy substrate (10 g / L),
glucose (10g /L), peptone (1 g /L) and salts solution: solution 50 mL /L (KH 2 PO 4 40
g/L(NH4)2S0428¢g/L); Solution B10 ml /I (CaCl2 .2H 2 O 30g / L); C Solution
2mL/L(CH4N20O 150 g/L); Solution D 2mL/L (MgS04.7H20 150g/L FeS0O4.7H20
2,5 g/L CoCI2.6H20 1g/L MnS0O4.H20 0,8g/L ZnS04.7H20 0,7g/L); And sterilized in
autoclave at 121 ° C for 15 minutes. By stabilizing the temperature to 25°C ambient
10 was inoculated disks (5mm) of the Aspergillus mycelia (growing adapted to solid
substrate) and incubated on shaker orbital At 30 °C, 130 rpm for 72h. In the second
step, transferred 20 mL of liquid medium containing pieces of biomass Aspergillus sp
for new flask of 500ml containing 200ml of sterile growth medium consisting of starchy
substrate (20 g / I) and peptone (1 g / L) Was incubated in an orbital shaker, under
the same pre-culture conditions, for a period of 8 days. During the incubation period,
2 ml aliquots were removed every 24 h which were centrifuged at 5,000 rpm for 5
minutes and the supernatant used for amylase activity analysis, protein quantification
and quantification of reducing sugars.

2.3 Evaluation of amylase activity by quantifying Residual Substrate

The amylase activity is based on a colorimetric method, developed by blue color
when there is the formation of starch-iodine complex as Xiao et al (2006).



2.4 Quantification of protein

The determination of the enzymatic extract proteins was made by the Bradford
method (Bradford, 1976), dosing soluble proteins.

2.5 Quantification of reducing sugars

The reducing sugars of enzymatic hydrolysis were defined by DNS method
proposed by Miller (1959), adapted by LablSisbio.

2.6 2D Electrophoresis Gel

A total of 125 pg of purified protein was precipitated by using methanol and
chloroform (FIC et al. 2010). The protein samples were treated with 125 uL of buffer
containing urea, thiourea 7 M 2 M, 3-[(3-Cholamidopropil) dimethylammonium chloride]-
1-propanossulfonato (CHAPS) 130 mM dithiothreitol 0.002% (w/v) buffer containing
anfolito (IPG CAP, GE Healthcare) and traces of bromophenol blue (FIC et al. 2010).
The samples were loaded on an ImmobilineTM of 7 cm DryStrip gel (GE Healthcare)
with a range of linear separation of 4-7 pH. Isoelectric focusing was conducted using
a system of Ettan IPGphor isoelectric focusing Ill (GE Healthcare) to 20° C by using
the program, according to the manufacturer’s instructions. Focusing isoelectronic
strips were transferred to a balance Cap containing 18 mM DTT during 20 minutes as
previously described (HERBERT et al., 2001). The strips were then transferred to a
fresh balance buffer containing 135 mM iodoacetamide and incubated for 20 minutes.
Each IPG Strip was placed on top of a polyacrylamide gel SDS-PAGE (LAEMMLI,
1970) in racing CAP, 25 mM Tris-HCI, glycine 192 mM, SDS to 0.1% (w/v). The SDS-
PAGE gels were run to 10° C during 1 hour at 150 V and increased to 250 V for 3
hours. Proteins were stained with silver (PlusOneTM Silver staining Kit, GE Healthcare)
according to the manufacture’s instructions, but without glutaraldehyde. Analysis of
image-the images of three biological replications of each condition was obtained using
2-D gels from Silverstained using the Imagescan (GE Healthcare).

3 | RESULTS AND DISCUSSION

The production or release of glucose occurs to degradation of starch used as
carbon source and inductor, by the action of hydrolase produced by microrganisms,
this release of glucose was evidenced from the determination of reducing sugar (Figure
1), reaching your highest peak of production or release in 96 hours.
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Figure 1: Quantification of STR

It was observed that in the course of cultivation, enzymatic growth of total protein
(Figure 2) reaching 1.2 mg/mL in 96 hours was accompanied by the consumption of
starch and e the appearance of residual sugars, suggesting that as the microorganisms
reproduces, the same is able to secrete amylolytic enzymes that promote the hydrolysis
of starch, with production of residual sugars. The activity shown in the determination
of residual starch shows that enzymes hydrolyze the starch molecules in your interior,
with amylolytic 2.2 activity U/mL (Figure 3).
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Figure 2: Protein Quantification
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Figure 3: Use of integral starch in Aspergillus amylase activity analysis.



The protein profile of Aspergillus secretome was made during the deconstruction
of starch, through two-dimensional PAGE, reaching optimum conditions of production
on the fifth day of culture. Through the gel image, a total of 29 protein spots were
observed (Figure 4)

Figure 4. Gel-2D in the detection of Proteins secreted by Aspergillus during starch
deconstruction conditions.

41 CONCLUSIONS

The Aspergillus sp. produced a concentrated of amylase enzymes that proved
to be efficient in the deconstruction of cassava starch, obtaining satisfactory levels
of glucose. The secreted proteins showed on gel stain a diversity and quantities that
are important for the deconstruction of the starch. This enzymatic system will be used
to obtain fermentable sugars for second-generation ethanol production from natural
source, considered recalcitrant, although the results showed a promising production of
these enzymes by a micro-organism naturally adapted.
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