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Introduction. A symbiotic relationship is a common feature between marine sponges and microorganisms, such as bacteria and fungi. Within this relationship several secondary metabolites are produced, which possess a number of biological activities that include anticancer effects.
Aims. The aims of our study are to investigate the anticancer activity of the ethanolic extract of marine sponge collected from the Gulf of Red Sea in Jordan. This sponge was later identified to be Pseudoceratina sp. 1 JV-2020 (Sponge 1).
Methods. Sponge was identified using polymerase chain reaction experiment. Resazurin fluorometric analysis was performed to evaluate the anticancer activity of the extract as single agent and in combination with doxorubicin (DOX) on lung cancer cell line (H69AR) (DOX-resistant). Fibroblasts were also used to evaluate its selectivity towards cancer cells. JC-1 assay was performed to evaluate the induction of apoptosis by the extract. Chemical composition of the extract was identified using LC-MS-MS method.
Results. The IC50 for Sponge 1 extract was 56±2 (n = 3) mg/L on H69AR cells. Combining DOX with the extract further decreased the IC50 value to 21±3 (n = 3) mg/L. Similarly, DOX’s IC50 value decreased to 2±0.3 (n = 3) mg/L from 6±0.7 (n = 3) mg/L when combined with the Sponge’s extract. Combination index value of 0.7 was obtained following the combination of the extract of Sponge 1 with DOX on H69AR cells. Selectivity index was greater than 2 for Sponge 1 extract. Sponge’s extract resulted in a significant (P<0.0001) increase in the green fluorescence of the monomer dye following the loss of mitochondrial membrane potential. The chemical composition of Sponge 1 was identified via LC-MS-MS analysis. 
Discussion. Sponge 1 extract has relatively high cytotoxic activity against tested cancer cells. Enhanced cytotoxic activity was observed following the combination of DOX for both the Sponge’s extract and DOX. A synergistic activity was observed on H69AR cells with the combination of Sponge 1 extract and DOX. Cytotoxic activity of the Sponge’s extract may be driven, in part, via induction of apoptosis. The LC-MS-MS analysis would justify the cytotoxic activity of Sponge 1 extract due to the presence of metabolites with known anticancer activity. Sponge 1 extract may be further investigated on different cancer cells as well as against microorganisms.
