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limitation by using self-assembled fluorescent receptors consisting
of two distinct recognition motifs: specific and non-specific. Bind-
ing cooperatively between the specific and non-specific protein
binders enables the system to discriminate among closely related
isoform biomarkers in biological mixtures. I will also describe a
sensor that can track changes on the surface of a His-tag-labelled
calmodulin upon interacting with metal ions, small molecules, and
protein binding partners. Using a similar approach, we created thi-
azole orange-based protein identifiers which can detect a variety
of proteins with high affinity and selectivity.
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The use of surface plasmon resonance (SPR) based biosensors
provides excellent instrumentation for label-free, real-time investi-
gation of antibody–antigen interactions. Immobilization of reduced
antibody can help with proper orientation of the antigen binding
to Fab regions. In this study, we aimed to obtain higher sensor
response during binding of molecules and simplify the preparation
method of antibody immobilization to the sensor surface.

Half antibody fragments obtained by reduction via tris (2-
carboxyethyl) phosphine (TCEP). A volume of 10 �L of TCEP was
added to 1 mL of 10 �g/mL antibody in PBS and leaved at room
temperature for 60 min to break bonds. Sample was injected into
the flow loop. Following this immobilization, the flow-cell was
flushed thoroughly with PBS to remove any weakly bound anti-
body fragments and to prepare the flow loop for the next reagent.
Serially diluted bacteria solutions were injected to the system
(SPRUltimate-NanodevScientific) from low to high concentration.

When this procedure compared with the method which is
based on whole antibody binding technique, antibody fragmen-
tation (does not require surface functionalization steps) is more
rapid (takes less than 2 h), reliable, sensitive and selective method
for bacterial detection.

http://dx.doi.org/10.1016/j.jbiotec.2017.06.620

Biotechnology & Ethics

Biotechnology of fucose and
fucooligosaccharides from brown algae biomass

Olga Sergeevna Korneeva, Ekaterina Petrovna
Anokhina, Olga Yuryevna Goikalova, Svetlana
Vladimirovna Pochtar, Svetlana Evgenievna
Chernyshova ∗

Department of Biochemistry and Biotechnology,
Voronezh State University of Engineering
Technologies, Voronezh, Russia

E-mail address: svetaschern09@mail.ru (S.E. Chernyshova).

The development of the biotechnology of fucose and fucooligosac-
charides is of particular interest, due to the wide spectrum of
biological activities of fucose and its polymers. Fucose is an
irreplaceable carbohydrate component of immunoglobulins and
other biologically active substances, it plays a crucial role in the
processes of ontogeny as well as in the reproductive processes of

vertebrates. A promising way of obtaining fucose and fucooligosac-
charides is the enzymatic hydrolysis of fucoidans, of which an
available and cheap source are brown algae. A comparative study of
the content of fucoidan in different species of brown algae showed
that the algae of the kind Fucus vesiculosis contain the largest
amount of fucoidan. The authors, using mathematical methods of
experiment planning, optimized the method of isolating fucoidan
from the brown algae Fucus vesiculosis, which allows increasing its
yield from 5.4 to 6.5% of the air-dried biomass of algae. There has
been performed the screening of the microorganisms – producers
of fucosidases. There have been determined the optimal parameters
of cultivating the selected producer of fucosidase from the group
of micromycetes, which ensure the maximum biosynthesis of the
target enzyme.
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Different types of phantoms have been developed for a wide variety
of applications such as blood flow tests, tourniquet applications,
trauma modelling, education in medical faculties. In this study,
230–250 Bloom gelatin powder based lower limb phantoms were
produced to use similar clinical applications. To produce phantoms,
first 9%, 10%, 11% blocks were prepared in sizes of 10 × 12 × 5 cm.
Later, penetration and compression tests were performed on these
blocks. Compared to the results, 10% gelatin has chosen as a ballis-
tic phantom material. The ballistic gel phantoms comprise of femur
models and organic vessels which they should be covered a mold
made of polypropylene. Consequently, experimental mechanisms
were set up to design the phantom with their ingredients in accor-
dance with the human anatomy. The X-ray images obtained during
the radio-opaque material passing through the produced phantom
vessels shows that the produced phantom is well modelled in terms
of density and basic content to human lower limbs except for cap-
illary vessels. In addition, the modelled phantom was used in a
tourniquet application. It is foreseen that the developed model can
be used in clinical applications, medical faculties, blood circulation
applications in trauma centers and tourniquet applications.
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