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APRESENTACAO

As obras “Ciéncia, Tecnologia e Inovacao: Desafio para um mundo Global”
Volume 2 e 3, consistem de um acervo de artigos de publicacdo da Atena Editora, a
qual apresenta contribuicées originais e inovadoras para a pesquisa e aplicacdo de
técnicas da area de ciéncia e tecnologia na atualidade.

O Volume 2 esta disposto em 26 capitulos, com assuntos voltados ao ensino-
aprendizagem e aplicacéo de procedimentos das engenharias em geral, computacéo,
quimica e estatistica. Sao apresentadas inUmeras abordagens de aplicacao dos
procedimentos, e além disso, estao dispostos trabalhos que apresentam as percepcdes
dos professores quando em aulas praticas e ludicas.

O Volume 3, esta organizado em 30 capitulos e apresenta uma outra vertente
ligada ao estudo da ciéncia e suas inovacdes. Tratando pontualmente sobre areas de
doencas relacionadas ao trabalho e sanitarismo. Além disso, expde pesquisas sobre
aplicacdes laboratoriais, como: estudo das caracteristicas moleculares e celulares.
Ainda, sdo analisados estudos sobre procedimentos no campo da agricultura. E por
fim, algumas pesquisas abordam precisamente sobre empreendedorismo, economia,
custos e globalizacéo na atualidade.

Desta forma, estas obras tém a sintese de temas e abordagens que facilitam as
relacées entre ensino-aprendizado e sdo apresentados, a fim de se levantar dados
e propostas para novas discussdes em relacdo ao ensino e aplicacdao de métodos
da ciéncia e tecnologia, cito: engenharias, computacao, biologia, estatistica, entre
outras; de maneira atual. Sem esquecer da criagcao de novos produtos e processos
levando a aplicacédo das tecnologias hoje disponiveis, vindo a tornar-se um produto
Ou processo de inovacgao.

Desejo uma boa leitura a todos.

Andrei Strickler
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CAPITULO 17

EXTRACELLULAR VESICLES: CHALLENGES AND
OPPORTUNITIES WITH IMMEDIATE IMPACT

Leticia Gomes de Pontes
University of Sao Paulo, Institute of Chemistry

Sao Carlos — Sao Paulo
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University of Zagreb, Clinic for Internal Disease
Zagreb — Croatia

Asier Galan
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work

ABSTRACT:Extracellularvesicles(EVs)aresmall
membrane-bound vesicles of growing interest in
research of diseases, since they are known to
be released in parasitic diseases and can play
roles modulating the immunity. EVs secreted
by most cellular types that carry important
biochemical compounds throughout the body
with different purposes, playing a preponderant
role in cellular communication. In this context,
this review aims to present the most important
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technologies discussing their advantages and
disadvantages and the possibilities of being
combined with other strategies. Further steps
are strongly encouraged regarding expanded
studies of EVs, including novel applications for
these interesting and versatile nanoparticles,
with inspiring perspectives for understanding
pathogenesis and clinical
these diseases, besides new approaches for

progression  of

development of biotechnological applications of
both clinical and economic interest for medicine.
KEYWORDS: extracellular vesicles isolation,
biotechnological applications,
communication, economic interest, medicine.

cellular

VESICULAS EXTRACELULARES: DESAFIOS
E OPORTUNIDADES COM IMPACTO
IMEDIATO

RESUMO:As vesiculas extracelulares (VEs) sao
pequenas vesiculas de membrana de interesse
crescente na pesquisa de doencas, pois s&o
conhecidas por serem liberadas em doencas
parasitarias e podem desempenhar papéis
modulando a imunidade. EVs secretadas pela
maioria das celulas que carregam compostos
bioquimicos importantes em todo o corpo com
diferentes propositos,
papel preponderante na comunicagdo celular.

desempenhando um

Neste contexto, esta revisdo tem como objetivo
apresentar as tecnologias mais importantes
discutindo suas vantagens e desvantagens e
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as possibilidades de serem combinadas com outras estratégias. Outras medidas sdo
fortemente encorajadas em relagcdo a estudos expandidos de EVs, incluindo novas
aplicacbes para essas nanoparticulas interessantes e versateis, com perspectivas
inspiradoras para o entendimento da patogénese e progresséo clinica dessas doencas,
além de novas abordagens para o desenvolvimento de aplicacbes biotecnologicas de
interesse clinico e econémico para a medicina.

PALAVRAS-CHAVE: isolamento de vesiculas extracelulares, aplicacdes
biotecnoldgicas, comunicagao celular, interesse econémico, medicina.

11 INTRODUCTION

Living organisms have evolved to use different highly-selective intercellular
communication pathways that allow the transport Extracellular vesicles (EVs)
(BLOEMENDAL and KUCK, 2013). EVs are small membrane-bound vesicles known
to play major roles in intercellular communication, currently classified in three types
based on their size : exosomes, microvesicles and apoptotic bodies (HESSVIK
and LLORENTE, 2018). Are produced within the cell through exocytosis when
multivesicular bodies fuse with the plasma membrane (Figure 1). multivesicular
bodies are large vesicles ranging from 100—1000 nm in diameter which are secreted
by outward budding of plasma membrane followed by fission of their membrane stalk
(RATAJCZAK et al., 2006; MATHIVANAN, 2010; SCHNITTGER et al., 2012; KALRA
et al., 2016). EVs have been of growing interest in research of diseases, since they
are known to be released in cancer and parasitic diseases. EVs can play many roles,
such as modulating the immunity in parasite-host interaction and acting in cancer-killer
cells intercommunication (KUNDAVE et al., 2015). In this context, recent evidence
suggests a crucial role of EVs in many aspects of disease (Table 1). From metastasis
in cancer, to cardiomyocyte size in heart failure (WOLF, 1967). Furthermore, although
different approaches for the separation, purification and analysis of exosomes have
been explored, so far, no consensus has been reached on which is the most effective
strategy to do this. In this sense, different methodologies have been studied and
proposed to achieve a good EVs purification. This work aims to establish the current
state of the art in EVs isolation strategies. EVs are nanovesicles secreted by most
cellular types that carry important biochemical compounds throughout the body with
different purposes, playing a preponderant role in cellular communication. Because
of their stability, recent studies are focusing in their use as nanocarriers for different
therapeutic compounds for the treatment of different diseases ranging from cancer
to Parkinson’s disease (SCHOREY et al., 2015). EVs are the future with immediate
impact.
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Figure 1: Multivesicular bodies with EVs

Source: authors

Pathogen Isolation Reference
P. falciparum UC Hu et al., 2013
P. falciparum Fl Babatunde et al., 2018
P. falciparum KIT Sampaio et al., 2018
P falciparum UC Mantel et al., 2016
P. falciparum UC Dtugoniska et al., 2016
T. gondii Fl Li et al., 2018
T. gondii Fl Kim et al., 2013
T. gondii ucC Martin-Jaular et al., 2011
T. gondii ucC Beauvillain et al., 2017
T. gondii ucC Aline et al., 2004

Table 1: Reports investigating EVs in P, falciparum and T. gondii

UC = Ultracentrifugation; FI = Filtration; KIT = Commercial Isolation Kit

Source: authors

2 1 ISOLATION OF EXTRACELLULAR VESICLES
2.1 Ultracentrifugation

Differential and density gradient ultracentrifugation are among the most
commonly used ultracentrifugation methods for EVs (KIRK et al., 2017). Despite the
fact that ultracentrifugation remains by far the most frequently used primary isolation
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technique for EVs, vesicles isolated by ultracentrifugation are known to suffer from
non-vesicular macromolecule contamination and vesicular aggregation, hampering
omics and functional analysis (BRAYTON et al., 2007). For this reason, different
isolation techniques might isolate different EVs subpopulations. Identifying surface
markers of a certain subpopulation would be required to achieve the highest purity by
means of affinity-based isolations (Oz and Westlund, 2012).

2.2 Filtration

The traditional methods used for EV isolation utilize the EV properties such as
size and buoyant density (Tauro et al., 2012). This method has been used to obtain
highly-concentrated EVs (Cheruvanky et al., 2007). Filters with pore sizes of 0.22 ym
are commonly used (Lobb et al., 2015; Cheng et al., 2017; Gheinani et al., 2018). The
presence of EVs are validated by electron microscopy (Bryzgunova et al., 2016). Note
that the protocols utilizing ultrafiltration in combination with centrifugation successfully
separate the EVs (Thery et al., 2006; Street et al., 2017).

2.3 Commercial Isolation Kit

The precipitation with UltraQuick® are a highly reproducible and efficient method.
When compared to ultracentrifugation, precipitation resulted in a higher number of
particles (Caradec et al., 2014). The EVs are identified using transmission electron
microscopy and quantified by nanoparticle tracking analysis (Liu et al., 2017).

3 | DISCUSSIONS AND CONCLUSIONS

Plasma can be shown to contain minute particulate with EVs which can be
separated by ultracentrifugation, first described in 1967 as “platelet products” (Webber
et al., 2015), EVs have been increasingly studied for their mechanism for intercellular
communication (Sahoo et al.,, 2014). EVs were first described as a mechanism to
eliminate specific proteins and allow remodeling of plasma membrane for reticulocyte
maturation (Melo et al., 2015). EVs have been employed to successfully prove the
presence of diseases (Petersen et al., 2014; Wu et al., 2015). Current methods are
not scalable for the clinical setting. Moreover, reasonable throughput and validation
are required for bedside technology. In this context, EVs isolation remains a challenge
for research. To date, there are different strategies being used in the isolation of EVs
whose selection depends on the intended application. As it has been mentioned, EVs-
related applications are gaining attention by the scientific community. However, in
order for these approaches to find a potential market and profitable application, EVs
isolation method need to be further studied and scaled. There is still no consensus over
which purification technique produces the best results and there is intense competition
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within the field. The selection of the procedure usually depends on the capabilities and
resources of each research team. Further steps are strongly encouraged regarding
expanded studies of EVs. An ideal isolation method should be fast, reproducible, easy
to perform and flexible. Yet, the gap between basic research and clinical applications
remains wide. Current methods are not scalable for the clinical setting. Moreover,
reasonable throughput and validation are required for bedside technology. In
conclusion, it is believed that in the following years new advances will be incorporated
in these procedures with improvements to the current strategies. Furthermore, the
development of EVs purification technologies will be closely related to the design
of novel applications for these interesting and versatile nanoparticles. This is critical
since the development of novel EVs-based strategies will be constrained to the
effectiveness and yield of the selected isolation methodologies. Especially for disease
diagnostic usage we recommend ultrafiltration due to a higher concentration without
aggregation of EVs.
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