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Project Title
(Instructions: this proposal will appear on the PhD webpage https://cqb.dieti.unina.it/ and
will be forwarded to specialized sites. Please give a synthetic background and two to four
research objectives. Include some information about the expected background of the
candidate and relevant references. Please fill the part regarding the funding source/grants
of the research activity needed for equipment, reagents, travels, conferences, traineeships
etc.)

Machine learning approaches in radiogenomics to characterize complex diseases and
support precision medicine

Project Description (max 500 words)

Recent and innovative computational approaches are increasingly influencing medical and
biological research. The application of these new methodologies has been possible thanks to
the significant increase in the availability of data that, in recent years, always have quality
and volumes (high-throughput technologies, sequencing, parallelized analysis and imaging).
This aspect, together with the rapid innovative methods on artificial intelligence and machine
learning, is contributing to the possibility of highlighting new biological information often
connected to the mechanisms underlying complex diseases to support precision medicine.
Radiogenomics is a research field that combines data extracted from different levels of omics
belonging to both bio-omics and radiomics. The main purpose is to highlight connections and
relationships between different types of features belonging to the omics listed above and
starting from these bases for diagnosis and treatment of several complex diseases supporting
clinical decisions. One of the main problems of radiogenomics consists in the management of
a large amount of heterogeneous data. The goal of extracting information from this complex
data therefore requires advanced integration and analysis workflows to manage the high
dimensionality of the data. The main goal of this project is to overcome problems such as
those through the use and development of advanced methods, based on machine learning
algorithms, to collect, manage, integrate, and analyse radiogenomic data to support precision
medicine. In particular, in direction of data integration for decision making in healthcare,
robust and reproducible methodological workflow will be defined evaluating several machine
learning methods for discovering potential diagnostic and prognostic radiogenomic markers
and characterizing human phenotypes linked to different pathological conditions.

Candidates should have a Master Degree in Digital Health and Bioinformatic Engineering
and excellent computational skills with experiences in programming (Python, R, Matlab or
equivalent) and, preferably, in machine learning and advanced statistical techniques.
Moreover, he/she should be author/co-author of at least one manuscript published on
international peer-review journals.

Supervisor(s), Lab/Group details, other additional info.
This project will be carried out within the Bioinformatics and Statistics laboratory of IRCCS
SYNLAB SDN, Naples, under the supervision of Dr. Monica Franzese, IRCCS SYNLAB SDN

Funding


https://cqb.dieti.unina.it/

o< LINIVERSITA DEGLI STUDI DI NAPOLI |putat|ona| and Quantltatlve BIOlOgy

\JFEDERICO I

References

M. Zanfardino*, M. Franzese*, K. Pane, C. Cavaliere, S. Monti, G. Esposito, M. Salvatore
and M. Aiello. Bringing radiomics into a multi-omics framework for a comprehensive
genotype—phenotype characterization of oncological diseases, Journal of Translational
Medicine 2019

Xin Liao, Bo Cai, Bin Tian, Yilin Luo, Wen Song, Yinglong Li. Machine-learning based
radiogenomics analysis of MRI features and metagenes in glioblastoma multiforme
patients with different survival time, J Cell Mol Med., 2019

M Zanfardino, K Pane, P Mirabelli, M Salvatore and M Franzese, TCGA-TCIA impact on
radiogenomics cancer research: a systematic review. International Journal of Molecular
Sciences, 2019

R. Castaldo, K. Pane, E. Nicolai, M. Salvatore, M. Franzese. The Impact of Normalization
Approaches to Automatically Detect Radiogenomic Phenotypes Characterizing Breast
Cancer Receptors Status. Cancers, 2020

Zanfardino, M., Castaldo, R., Pane, K., Affinito O, Aiello M, Salvatore, M., Franzese, M.
MuSA: a graphical user interface for multi-OMICs data integration in radiogenomic
studies. Scientific Reports, 2021

R. Castaldo, C. Cavaliere, M Salvatore, L. Pecchia and M. Franzese. Radiomic and
Genomic Machine Learning Method Performance for Prostate Cancer Diagnosis:
Systematic Literature Review. JMIR, 2021

Valentina Brancato, Nunzia Garbino, Lorenzo Mannelli, Marco Aiello, Marco Salvatore,
Monica Franzese and Carlo Cavaliere Impact of radiogenomics in esophageal cancer on
clinical outcomes: a pilot study. World Journal of Gastroenterology, 2021

R Castaldo, N Garbino, C Cavaliere , M Incoronato , L Basso,R Cuocolo, L Pace, M
Salvatore , M Franzese*, and Emanuele Nicolai*. A Complex Radiomic Signature in
Luminal Breast Cancer from a Weighted Statistical Framework: A Pilot
Study. Diagnostics 2022

Yi Pan, Xiujuan Lei, Yuchen Zhang. Association predictions of genomics, proteinomics,
transcriptomics, microbiome, metabolomics, pathomics, radiomics, drug, symptoms,
environment factor, and disease networks: A comprehensive approach. Med Res Rev. 2022
Anahita Fathi Kazerooni et al. Clinical measures, radiomics, and genomics offer
synergistic value in Al-based prediction of overall survival in patients with glioblastoma.
Sci Rep., 2022

Rufeng Li, Lixin Li, Yungang Xu, Juan Yang. Machine learning meets omics: applications
and perspectives. Brief Bioinform., 2022


https://translational-medicine.biomedcentral.com/
https://translational-medicine.biomedcentral.com/
https://www.scopus.com/authid/detail.uri?authorId=55115751100
https://www.scopus.com/authid/detail.uri?authorId=7102652689
https://www.scopus.com/authid/detail.uri?authorId=57215069298

