Laboratory of Experimental Oncology and preclinical models
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General description of the activities
Use of in vitro cellular models and mouse models for understanding the molecular mechanisms of
tumorigenesis and for the validation of potential therapeutic targets.
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Previous and current research

The main research activities can be subdivided in two major topics:

1) Study of the mechanisms which regulate the potentially oncogenic Hedgehog (Hh) pathway in cerebellum and in
medulloblastoma, and search for potential therapeutical targets:

-ldentification of KCTD11, a new modulator of the Hh pathway, and characterization of a new family of Hedgehog
modulators (KCTD11/KCASH1, KCTD21/KCASH2 and KCTD6/KCASH3).

-ldentification of novel Hedgehog target genes (Nhlh1 and Insm1), involved in cerebellar development and tumorigenesis;
-Analysis of miRNAs expression during cerebellar development and in medulloblastoma. Use of miRNAs expression
profiling for classification of medulloblastoma subtypes; identification of miRNAs targeting the Hedgehog pathway;

- identification and characterization of miRNAs involved in Hedgehog modulation and in cancer cell stemness;

- Identification of mMiRNAs involved in modulation of KCASH2 expression;

- Identification of new KCASH2 interactors: KCTD15 and KCTD1 as positive modulators of KCASH2 protein stability;
Generation and characterization of the KCASH2 KO mouse model: the role of KCASH2 in cerebellar development, in
mouse fertility and in tumorigenesis in vivo;

Study of the role of KCASH2 in the modulation of cell cycle and chromosomal instability/aneuploidy.

Study of KCASH2 promoter and analysis of its transcriptional modulators.

2) Study on the role played by the transcription factor NF-kB in cell survival and cancer:

- characterization of the novel antiapoptotic gene Gadd453, regulated by NF-kB;

- development of therapeutic molecules able to target Gadd45;

- role of ROS in the regulation of apoptosis by NF-kB, and identification of the gene FHC involved in this regulation;

- role of NF-kB in the control of energy homeostasis by regulation of mitochondrial respiration;
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Most recent grants

- Pl of the PRIN 2022 project: “Novel approaches for the characterization and modulation of the oncogenic Sonic
Hedgehog pathway in colorectal cancer. Identification of new potential prognostic markers and therapeutic targets.”
budget: 210’489 €;

- Co-Pl and Responsible of La Sapienza’s research unit, PRIN 2022 PNRR project P2022LZXNW 002, “Simultaneous
inhibition of multiple signaling transduction pathways by drugs combination in poor prognosis tumors” budget 117°000 €;

- 2023-current. Pl of the PNRR project PEG, “HEAL ITALIA”, Spoke 2 Sapienza “Intelligent Health”, (Pl) budget
435'169,14 €;

- Years 12/2014 - 12/2015: scientific manager of the project “PON Ricerca e competitivita PONO1_02464" (New
Biotechnological Drugs Active Through The Modulation Of Receptory Activity); approved budget 4'963'000 €. Consorzio
PitecnoBio, Catania;
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