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Diferenciacéo celular: O envolvimento dos glicosaminoglicanos e
hemoblastos na neurorregeneracédo de ascidias

Taynan Motta Portal, Adriana Vidal Goncalves de Oliveira, Cintia Monteiro de Barros

A neurorregeneracdo € um processo muito limitado em humanos. Em contrapartida, as ascidias,
invertebrados marinhos, também pertencentes ao filo Chordata, possuem alta capacidade
regenerativa do Sistema Nervoso Central(SNC). Esses animais possuem um grupo de células
sanguineas, denominadas de hemoblastos, que s&o células tronco hematopoiéticas, e possuem a
capacidade de se diferenciar frente a estimulos, podendo ter um papel fundamental na
neurorregeneragdo, apos lesdo quimica com 3-acetilpiridina(3-AP). Alguns carboidratos também
foram vistos por participarem do processo de neurorregeneracao, estimulando ou inibindo o mesmo,
conforme padrao de sulfatagao: os glicosaminoglicanos(GAGs), como Dermatam e Condroitim sulfato
(DS,CS). Sendo assim, objetiva-se avaliar os mecanismos celulares de diferenciacdo envolvidos na
neurorregeneracdo das ascidias e a participacdo dos GAGs no mesmo. Os experimentos foram
realizados in vivo, utilizando 65mg/kg de 3-AP para causar a degeneracdo do SNC do animal, e, apos
1, 5 e 10 dias, os mesmos foram dissecados e processados para HPLC, a fim de identificar o padréo
de sulfatacdo de DS/CS envolvidos. Para avaliar os mecanismos celulares de diferenciagéo, foi
estabelecida uma cultura de células sanguineas totais, para obter uma populagdo de hemoblastos in
vitro, e, depois, estas células foram tratadas com meio condicionado neural (MCN) retirado de cultura
de explantes do SNC de ascidias ou com meio neural controle (MN — sem contato com explantes), e
apos 1, 3 e 5 dias, foram feitos ensaios de imunofluorescéncia para B-Ill-tubulina(TUJ, marcador de
neurénios) e PIWI(marcador de hemoblastos). Também foram realizados testes de viabilidade celular
para as culturas expostas a 3-AP. Por HPLC, os picos referentes a GAGs 2,6 sulfatados foram maiores
em relacdo a outros tipos de sulfatacdo durante a neurorregeneracdo in vivo. Na analise da
diferenciacao celular in vitro, no quinto dia de incubacdo com o MCN, as células sanguineas passaram
a apresentar aumento da marcacédo para PIWI e TUJ em relacdo ao MN, sendo um indicativo da
diferenciacdo de hemoblastos em neurénios. Foi observado que ndo houve morte celular na cultura
de células sanguineas expostas a 3-AP, mas houve na cultura de neurénios, e a partir disso, a dose
de 200uM de 3-AP foi selecionada. Por imunofluorescéncia da cultura de células sanguineas com 3-
AP+MCN, notou-se diminuicdo da marcacao de TUJ em relacdo ao MCN no quinto dia. Com isso,
conclui-se que a diferenciagdo celular(neurogénese) pode ser um mecanismo chave durante o
processo de neurorregeneracdo da ascidia Styela plicata e os GAGs podem participar deste processo,
0 que serd avaliado in vitro futuramente.
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hemoblasts in ascidian neuroregeneration
Taynan Motta Portal, Adriana Vidal Goncalves de Oliveira, Cintia Monteiro de Barros

Neuroregeneration is a very limited process in humans. In contrast, ascidians, marine invertebrates,
also belonging to the phylum Chordata, have a high regenerative capacity of the Central Nervous
System (CNS). These animals have a group of blood cells, called hemoblasts, which are hematopoietic
stem cells, and have the ability to differentiate according to stimuli, and may play a key role in
neuroregeneration after chemical injury with 3-acetylpyridine (3-AP). Some carbohydrates were also
seen to participate in the neuroregeneration process, stimulating or inhibiting it, according to the
sulphation pattern: glycosaminoglycans (GAGs), such as Dermatan and Chondroitin sulfate (DS,CS).
Thus, the objective is to evaluate the cellular mechanisms of differentiation involved in the
neuroregeneration of ascidians and the participation of GAGs in it. The experiments were performed
in vivo, using 65mg/kg of 3-AP to cause the degeneration of the animal's CNS, and, after 1, 5 and 10
days, they were dissected and processed for HPLC, in order to identify the pattern of DS/CS sulfation
involved. To assess the cellular mechanisms of differentiation, a culture of whole blood cells was
established to obtain an in vitro hemoblast population, and then these cells were treated with neural
conditioned medium (MCN) taken from cultured ascidian CNS explants or with control neural medium
(MN — no contact with explants), and after 1, 3 and 5 days, immunofluorescence assays for 3-lll-tubulin
(TUJ, marker of neurons) and PIWI (marker of hemoblasts) were performed. Cell viability tests were
also performed for cultures exposed to 3-AP. By HPLC, the peaks referring to 2,6 sulfated GAGs were
higher in relation to other types of sulfated during in vivo neuroregeneration. In the analysis of cell
differentiation in vitro, on the fifth day of incubation with MCN, blood cells began to show increased
staining for PIWI and TUJ in relation to MN, indicating the differentiation of hemoblasts into neurons. It
was observed that there was no cell death in the culture of blood cells exposed to 3-AP, but there was
in the culture of neurons, and from this, the dose of 200puM of 3-AP was selected. By
immunofluorescence of cultured blood cells with 3-AP+MCN, a decrease in TUJ labeling was observed
in relation to MCN on the fifth day. With this, it is concluded that cell differentiation (neurogenesis) can
be a key mechanism during the process of neuroregeneration of the ascidian Styela plicata and the
GAGs can participate in this process, which will be evaluated in vitro in the future.
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