
SYSTEMS BIOLOGY GROUP LABORATORY

The Systems Biology Laboratory from the Experimental Medicine Department of La Sapienza (Rome) 
University is organized into two section:
1) The Tumor Reversion laboratory, focusing on those processes that, modulating the cross talk between 

cancer and their microenvironment can lead to the phenotypic reversion of cancer disease.
2) Endocrine control and Regulation of Complex Systems.
2) The section Space Biomedicine Laboratory “Aristide Scano”, held in association with Thales Alenia 
Space, dealing with the issue of human life processes in the outer Space.
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Previous and current research

The Laboratory carries out research activities based on three main research themes:
1) Interaction between cells and microenvironment during the processes of differentiation and neoplastic transformation. In particular, three-dimensional models 

characterized by phenotypic transition are studied and how this can be modulated to promote tumor reversion. These studies have led to a patent being obtained 
and another is in the process of being perfected.

2) Modulation of steroidogenesis with inositol and derived metabolites. The study focuses on the epigenetic and enzymatic modulation of some critical steps of 
steroidogenesis and has allowed the development of a therapy protocol for polycystic ovary syndrome. The ability of inositol to modulate aromatase activity has 
also been highlighted. Studies are underway for the creation of 3D models of the theca/granulosa complex and the endometrium.

3) Space biomedicine. Space biomedicine and biotechnology studies are the prerogative of the Space Biomedicine Laboratory section, managed together with the 
Thales Alenia Space company. The entire research group has acquired - for many years - a role of national pre-eminence for studies conducted in microgravity. It 
has a Random Positioning Machine through which it carries out experiments in microgravity - and has participated/is participating in space missions on the 
International Space Station. The main focus is the functional behavior, morphological characterization and gene/protein expression during microgravity. A patent 
on space applications has just been awarded.

Selected Pubblications (last 5 years)

Monti N, Querqui A, Lentini G, Tafani M, Bizzarri M. System Biology Approach in Investigating Epithelial-Mesenchymal Transition (EMT). Methods Mol Biol. 2024;2745:211-225. doi: 10.1007/978-1-0716-3577-3_13. PMID: 38060188.

Piombarolo A, Ialongo C, Bizzarri M, Angeloni A. Systems Biology and Inborn Error of Metabolism: Analytical Strategy in Investigating Different Biochemical/Genetic Parameters. Methods Mol Biol. 2024;2745:191-210. doi: 10.1007/978-1-
0716-3577-3_12. PMID: 38060187.

Bizzarri m., P. Gaudenzi, A. Angeloni. The Biomedical challenge associated with the Artemis space program. Acta Astronautica, 212 (2023) 14–28. doi.org/10.1016/j.actaastro.2023.07.021

Tsuchiya, M.; Brazhnik, P.; Bizzarri, M.; Giuliani, A. Synchronization between Attractors: Genomic Mechanism of Cell-Fate Change. Int. J. Mol. Sci. 2023, 24, 11603. https://doi.org/10.3390/ijms241411603

Monti N, Dinicola S, Querqui A, Fabrizi G, Fedeli V, Gesualdi L, Catizone A, Unfer V, Bizzarri M. Myo-Inositol Reverses TGF-β1-Induced EMT in MCF-10A Non-Tumorigenic Breast Cells. Cancers (Basel). 2023 Apr 15;15(8):2317. doi:
10.3390/cancers15082317. PMID: 37190245; PMCID: PMC10136889.

Bizzarri M, Monti N, Piombarolo A, Angeloni A, Verna R. Myo-Inositol and D-Chiro-Inositol as Modulators of Ovary Steroidogenesis: A Narrative Review. Nutrients. 2023 Apr 13;15(8):1875. doi: 10.3390/nu15081875. PMID: 37111094;
PMCID: PMC10145676.

Fedeli V, Catizone A, Querqui A, Unfer V, Bizzarri M. The Role of Inositols in the Hyperandrogenic Phenotypes of PCOS: A Re-Reading of Larner's Results. Int J Mol Sci. 2023 Mar 27;24(7):6296. doi: 10.3390/ijms24076296. PMID:
37047265; PMCID: PMC10093919.

Bizzarri M, Fedeli V, Piombarolo A, Angeloni A. Space Biomedicine: A Unique Opportunity to Rethink the Relationships between Physics and Biology. Biomedicines. 2022 Oct 19;10(10):2633. doi: 10.3390/biomedicines10102633. PMID:
36289894.

Bizzarri M, Giuliani A. Soft Statistical Mechanics for Biology. Methods Mol Biol. 2022;2449:263-280. doi: 10.1007/978-1-0716-2095-3_11. PMID: 35507267.

Bizzarri M, Fedeli V, Monti N, Cucina A, Jalouli M, Alwasel SH, Harrath AH. Personalization of medical treatments in oncology: time for rethinking the disease concept to improve individual outcomes. EPMA J. 2021 Oct 7:1-14. doi:
10.1007/s13167-021-00254-1. Epub ahead of print. PMID: 34642594; PMCID: PMC8495186.

Verna R, Alallon W, Murakami M, Hayward CPM, Harrath AH, Alwasel SH, Sumita NM, Alatas O, Fedeli V, Sharma P, Fuso A, Capuano DM, Capalbo M, Angeloni A, Bizzarri M. Analytical Performance of COVID-19 Detection Methods
(RT-PCR): Scientific and Societal Concerns. Life (Basel). 2021 Jul 6;11(7):660. doi: 10.3390/life11070660. PMID: 34357032; PMCID: PMC8305061.

Minini M, Senni A, He X, Proietti S, Liguoro D, Catizone A, Giuliani A, Mancini R, Fuso A, Cucina A, Cao Y, Bizzarri M. miR-125a-5p impairs the metastatic potential in breast cancer via IP6K1 targeting. Cancer Lett. 2021 Nov 1;520:48-56.
doi: 10.1016/j.canlet.2021.07.001. Epub 2021 Jul 3. PMID: 34229060.

Bizzarri M, Pontecorvi P. Critical transition across the Waddington landscape as an interpretative model: Comment on "Dynamic and thermodynamic models of adaptation" by A.N. Gorban et al. Phys Life Rev. 2021 Jun 6:S1571-
0645(21)00039-7. doi: 10.1016/j.plrev.2021.05.010. Epub ahead of print. PMID: 34116954.

Monastra G, Vucenik I, Harrath AH, Alwasel SH, Kamenov ZA, Laganà AS, Monti N, Fedeli V, Bizzarri M. PCOS and Inositols: Controversial Results and Necessary Clarifications. Basic Differences Between D-Chiro and Myo-Inositol.
Front Endocrinol (Lausanne). 2021 Apr 6;12:660381. doi: 10.3389/fendo.2021.660381. PMID: 33889133; PMCID: PMC8056130.

Monti N, Masiello MG, Proietti S, Catizone A, Ricci G, Harrath AH, Alwasel SH, Cucina A, Bizzarri M. Survival Pathways Are Differently Affected by Microgravity in Normal and Cancerous Breast Cells. Int J Mol Sci. 2021 Jan 16;22(2):862.
doi: 10.3390/ijms22020862. PMID: 33467082; PMCID: PMC7829699.

Minini M, Senni A, Unfer V, Bizzarri M. The Key Role of IP6K: A Novel Target for Anticancer Treatments? Molecules. 2020 Sep 25;25(19):4401. doi: 10.3390/molecules25194401. PMID: 32992691; PMCID: PMC7583815.

Bizzarri M, Di Traglia M, Giuliani A, Vestri A, Fedeli V, Prestininzi A. New statistical RI index allow to better track the dynamics of COVID-19 outbreak in Italy. Sci Rep. 2020 Dec 22;10(1):22365. doi: 10.1038/s41598-020-79039-x. PMID:
33353964; PMCID: PMC7755893.

Proietti S, Cucina A, Pensotti A, Fuso A, Marchese C, Nicolini A, Bizzarri M. Tumor reversion and embryo morphogenetic factors. Semin Cancer Biol. 2022 Feb;79:83-90. doi: 10.1016/j.semcancer.2020.09.005. Epub 2020 Sep 10. PMID:
32920125.

M. Bizzarri, O. Naimark, J. Nieto-Villar, V. Fedeli and A. Giuliani. Complexity in Biological Organization: Deconstruction (and Subsequent Restating) of Key Concepts. Entropy 2020, 22(8), 885; https://doi.org/10.3390/e22080885

Bizzarri M, Giuliani A, Cucina A, Minini M. Redifferentiation therapeutic strategies in cancer. Drug Discov Today. 2020, 25(4):731-738. doi: 10.1016/j.drudis.2020.01.021

Bizzarri M, Giuliani A, Minini M, Monti N, Cucina A. Constraints Shape Cell Function and Morphology by Canalizing the Developmental Path along the Waddington's Landscape. Bioessays. 2020, 42(4):e1900108. doi:
10.1002/bies.201900108

Bizzarri M, Giuliani A, Monti N, Verna R, Pensotti A, Cucina A. Rediscovery of natural compounds acting via multitarget recognition and noncanonical pharmacodynamical actions. Drug Discov Today. 2020, S1359-6446(20)30080-5. doi:
10.1016/j.drudis.2020.02.010.

Agnese Po, Alessandro Giuliani, Maria Grazia Masiello, Alessandra Cucina, Angela Catizone, Giulia Ricci, Martina Chiacchiarini, Marco Tafani, Elisabetta Ferretti, and Mariano Bizzarri. Phenotypic transitions enacted by microgravity do
not alter coherence in gene transcription profile, Nature microgravity, 2019.

Bizzarri M, Giuliani A, Pensotti A, Ratti E, Bertolaso M. Co-emergence and Collapse: The Mesoscopic Approach for Conceptualizing and Investigating the Functional Integration of Organisms. Front Physiol. 2019 Jul 26;10:924. doi:
10.3389/fphys.2019.00924.

128) Proietti S, Cucina A, Pensotti A, Biava PM, Minini M, Monti N, Catizone A, Ricci G, Leonetti E, Harrath AH, Alwasel SH, Bizzarri M. Active Fraction from Embryo Fish Extracts Induces Reversion of the Malignant Invasive Phenotype
in Breast Cancer through Down-regulation of TCTP and Modulation of E-cadherin/β-catenin Pathway. Int J Mol Sci. 2019 Apr 30;20(9)

Morabito C, Lanuti P, Caprara GA, Marchisio M, Bizzarri M, Guarnieri S, Mariggiò MA. Physiological Responses of Jurkat Lymphocytes to Simulated Microgravity Conditions. Int J Mol Sci. 2019, 20(8). pii: E1892. doi:
10.3390/ijms20081892

Costantini D, Overi D, Casadei L, Cardinale V, Nevi L, Carpino G, Di Matteo S, Safarikia S, Valerio M, Melandro F, Bizzarri M, Manetti C, Berloco PB, Gaudio E, Alvaro D. Simulated microgravity promotes the formation of tridimensional
cultures and stimulates pluripotency and a glycolytic metabolism in human hepatic and biliary tree stem/progenitor cells. Sci Rep. 2019, 9(1):5559. doi: 10.1038/s41598-019-41908-5.

Bizzarri M, Brash DE, Briscoe J, Grieneisen VA, Stern CD, Levin M. A call for a better understanding of causation in cell biology. Nat Rev Mol Cell Biol. 2019. doi: 10.1038/s41580-019-0130-6

Grants/Projects/Open Positions/Conferences

OncoTrout, OvoIno, OvoSteroido, OvoSpace, Orion, BabyMoon, GraviCuore, 
Links
 link 
https://www.sbglab.org/

Contacts
mariano.bizzarri@uniroma1.it

mailto:xxx.yyy@uniroma1.it
mailto:xxx.yyy@uniroma1.it
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
mailto:xxx.yyy@uniroma1.it
mailto:xxx.yyy@uniroma1.it
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
mailto:xxx.yyy@uniroma1.it
mailto:xxx.yyy@uniroma1.it
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
mailto:xxx.yyy@uniroma1.it
mailto:xxx.yyy@uniroma1.it
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
mailto:aurora.piombarolo@uniroma1.it
mailto:aurora.piombarolo@uniroma1.it
https://pubmed.ncbi.nlm.nih.gov/?term=piombarolo+a&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=piombarolo+a&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=piombarolo+a&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=piombarolo+a&sort=date
mailto:Giorgia.cucina@gmail.com
mailto:Giorgia.cucina@gmail.com
mailto:cutigni.1837250@studenti.uniroma1.it
mailto:cutigni.1837250@studenti.uniroma1.it
mailto:lorica.2050661@studenti.uniroma1.it
mailto:lorica.2050661@studenti.uniroma1.it
mailto:giacomelli.1973967@studenti.uniroma1.it
mailto:giacomelli.1973967@studenti.uniroma1.it
https://doi.org/10.3390/ijms241411603
https://doi.org/10.3390/e22080885
mailto:mariano.bizzarri@uniroma1.it

