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Sticholysinll (Stll) is a protein purified from the sea anemone Stichodactyla helianthus.
Based on its ability to form pores in membranes, we evaluated their effects in vitro and
in vivo in tumor cells in order to study the antitumor properties of this toxin. In order to
understand the cell pathways triggered upon membrane destabilization by Stll, we have
examined the mechanisms that mediate its cytotoxicity on tumor cells. Stll's action on
L1210, Raji, X63, B16, A549 tumor cells leads to an increase in cell volume and the
release of cytoplasmic components. In the sticholysin-treated cells, an activation of
MAPKinases ERK1/2 and p38 were observed. Furthermore, KN62, an inhibitor of
CaMKII and Necrostatin, a potent necroptosis inhibitor reduced the cytotoxic activity of
Stll.  Additionally, the integrity of actin cytoskeleton seems to be crucial to pore-
formation, probably due to its involvement in the stabilization of the multimeric structure
of Stll. Combination of toxin with doxorubicin and vincristine provoked the potentiation
on chemotherapeutic cytotoxicity. Anti-tumor effect in vivo was study in a subcutaneous
X63 tumor model in Balb/c mice. The intra-tumoral injection of Stll significantly reduced
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the tumor volume and the histopathological analysis not showed systemic toxicity. In
summary, Stll induces cell death by regulated necrosis that depends of the intracellular
signalization via MAPKinases and CaMKII. The anti-tumor effect in vivo without
systemic toxicity suggests a new antitumoral compound.

Key words: pore forming toxins; actinoporins; cell death; cancer.
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Sticholysinll (Stll) es una proteina purificada de la anémona marina Stichodactyla
helianthus. Basandonos en su capacidad para formar poros en las membranas, evaluamos
sus efectos in vitro e in vivo en células tumorales para estudiar las propiedades
antitumorales de esta toxina. Con el fin de comprender las vias celulares activadas por la
desestabilizacion de la membrana por Stll, examinamos los mecanismos que median su
citotoxicidad en celulas tumorales. La accion de Stll en las células tumorales L1210, Raji,
X63, B16, A549 conduce a un aumento del volumen celular y a la liberacién de
componentes citoplasmicos. En las células tratadas con Stll, se observé una activacion de
las MAPKinasas ERK1/2 y p38. Ademéas, KN62, un inhibidor de CaMKIl y la
necrostatina, un potente inhibidor de la necroptosis reducen la actividad citotoxica de Stll.
Ademas, la integridad del citoesqueleto de actina parece ser crucial para la formacién de
poros, probablemente debido a su participacion en la estabilizacion de la estructura
multimérica de Stll. La combinacion de toxina con doxorrubicina y vincristina provocé
la potenciacion de la citotoxicidad de estos quimioterapéuticos. Se estudid el efecto
antitumoral in vivo en un modelo de tumor X63 subcutdneo en ratones Balb/c. La
inyeccion intratumoral de Stll redujo significativamente el volumen del tumor y el

analisis histopatoldgico no mostro toxicidad sistémica. En resumen, Stll induce la muerte
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celular por necrosis regulada que depende de la sefializacién intracelular a través de
MAPKinasas y CaMKII. El efecto antitumoral in vivo sin toxicidad sistémica sugiere un
nuevo compuesto antitumoral.

Palabras claves: Toxinas formadoras de poros; actinoporinas; muerte celular; Cancer.
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