Immunomodulatory activity of SGI-110, a 5-aza-2’-deoxycytidine-containing demethylating dinucleotide
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) . i j - ABSTRACT f f Real-time RT-PCR analysis of CTA expression in cells from different solid malignancies treated with SGI-110 Indirect immunofluorescence analysis of the expression of selected immune molecules in melanoma cells treated with
Background:We have recently reported that aberrant DNA hypermethylation down-regulates the expression of components of the “tumor recognition complex” (i.e.,, HLA SGI-110
class | antigens, tumor-associated antigens belonging to the cancer/testis antigens (CTA) class and accessory/co-stimulatory molecules) in neoplastic cells of different his- NY-ESO-1 MAGE-A3
totypes.These evidences strongly suggest that the extent of DNA methylation of cancer cells might favour tumor-escape from host’s immune recognition, contributing to = . S . ) HLA class I ) HLA-A2 ) ICAM-1
the reduced clinical efficacy of immunotherapeutic approaches for cancer treatment. In this scenario, the present study was designed to evaluate the immunomodulatory % = N
potential of new DNA hypomethylating agents (DHA) on neoplastic cells from solid tumors, aiming to identify novel strategies to improve the clinical response to cancer c 3 g . |
immunotherapies. Mel195 & 2. = Gpuises &
Materials and methods: Cutaneous melanoma, mesothelioma, renal cell carcinoma and sarcoma cell lines were treated in vitro with the new DHA SGI-110, a dinucleotide E = 6 ]
of 5-aza-2'-deoxycytidine and guanosine. RT-PCR, quantitative RT-PCR and flow cytometric analyses were performed to investigate changes induced by treatment with § b S | . K
SGI-110in the constitutive immune profile of investigated cancer cells. CTA promoter methylation was evaluated by bisulfite sequencing. = | = | |
Results: Treatment with SGI-110 induced/up-regulated the mRNA expression of a large panel of CTA (i.e., MAGE-A1,-A2,-A3,-A4,-A10, GAGE 1-2, GAGE 1-6, NY-ESO-1, SSX % pulses © days T Peees > eayE
1-5) in all investigated cell lines. Accordingly, exposure to SGI-110 up-regulated the constitutive expression of MAGE-A and NY-ESO-1 proteins, currently utilized as thera-
peutic targets in clinical trials of CTA-based cancer vaccination.Treatment with SGI-110 also up-regulated the expression of HLA class | antigens, HLA-A2 allospecificity and S 1 <.
of the co-stimulatory molecule ICAM-1, in all investigated histotypes. Bisulfite sequencing analysis revealed a demethylation of MAGE-A3 promoter (-113/+130) following = = 6 days
SGI-110 treatment of neoplastic cells, demonstrating a direct role of DNA methylation in the induction of this CTA. é i g N
Conclusions: These evidences strongly suggest that SGI-110 may represent an attractive therapeutic agent to comprehensively increase immunogenicity and immune MGo63 S ° <" N SR
recognition of neoplastic cells from solid tumors, and provide the scientific rationale for its clinical development to design new and possibly more effective chemo- f 41 5"
immunotherapeutic approaches in patients with solid malignancies. ‘g 2 g 4
RES U I_TS . | | = | | Human melanoma cells either untreated (solid purple), or treated with 1 yM SGI-110 (empty green), were sequentially incubated with the
# pulses © days @ pulses © days anti-HLA class | antigens mAb W6/32, the anti-HLA-A2 mAb BB7.2 or the anti-ICAM-1 mAb 84H10, and with FITC-conjugated F(ab’)2
RT-PCR analysis of CTA expression in cell lines from different solid malignancies treated with SGI-110° fragments of rabbit anti-mouse Ig. Cells were then analyzed by flow cytometry
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respect to the transcription site (+1).

: . . . . immunotherapeutic approaches in patients with solid malignancies.
“Total RNA was extracted from human melanoma, sarcoma, renal cell carcinoma and mesothelioma cell lines, either untreated (ctrl) or treated with SGI-110 (1uM and 10uM) every 12 hours for

2 days (4 pulses), or treated for 6 days with addition of new drug at day 3.RT-PCR reactions were performed using gene-specific primers.RNA integrity and cDNA quality were confirmed by am-
plification of the house-keeping gene B-actin. Intensity of RT-PCR products: -, not detectable; +, weak; ++, strong.



