POLITECNICO DI MILANO

PhD in INGEGNERIA DELL'INFORMAZIONE /
INFORMATION TECHNOLOGY - 38th cycle

Research Arean. 1 - Computer Science and Engineering

THEMATIC Research Field: DEVELOPMENT OF LONGITUDINAL CLONAL TRACKING
METHODS USING GENOMICS SOMATIC MUTATIONS IN PATIENTS UNDER GENE
THERAPY AND STEM CELL TRANSPLANTATION

Monthly net income of PhDscholarship (max 36 months)

In case of a change of the welfare rates or of changes of the scholarship minimum amount from the Ministry of University and
Reasearch, during the three-year period, the amount could be modified.

€ 1400.0

Context of the research activity

Motivation and objectives of the research
in this field

Genomic somatic mutations in vivo have been used to
characterize cells (by signatures), tumor progression, and
aging. In gene therapy patients, we are developing a
novel method to quantify the proliferation stress in
transplanted stem cells based on tracking somatic
mutations over time and patient's samplings. Combining
We aimed at extending our approach to patients
undergoing stem cell transplantation, deconvoluting
clones from genomic mutations. Validation of the
computational method will be required to assess
specificity and sensitivity. Predictive approaches will be
then studied to anticipate potential drifts in the treatment
and support the safety and efficacy.

Methods and techniques that will be
developed and used to carry out the
research

- Bioinformatics computational methods in genomics (for
alignment, data filtering, data integration, etc.).

- High performance computing (HPC) in distributed
environments for large scale and big data computing.

- Data collection and query in databases, integrating
multiple public datasets.

- Statistical comparisons of data (through generalized
mixed model effects and common ANOVA tests).

- Time series analysis.

- Machine learning methods.
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We are aimed at developing specific competence,
autonomy, research methodology and skills, in an
interdisciplinary environment. Specific focus will be on
Educational objectives time series data analysis with multidimensional data
(beyond time, genomics signatures and features) and
machine learning modeling of genomics data.

research centers. Alternatively, job placement in
Job opportunities industries or private corporations in the field of
Pharmaceutics, Genomics, Health Data Science.

Academic positions in Bioinformatics, tenured tracks or in

1 Full Professors

2 Associated Professors
1 Assistant Professors

3 PhD Students

Composition of the research group

Name of the research directors Andrea Calabria, Daniela Cesana, Marco Masseroli

Contacts

Andrea Calabria, Project Leader at San Raffaele Telethon Institute for Gene Therapy, Milano
* tel. +39 02 2643 9301,

» email calabria.andrea@hesr.it,

» web page link: https://research.hsr.it/en/institutes/san-raffaele-telethon-institute-for-gene-

therapy/safety-of-gene-therapy-and-insertional-mutagenesis.html
Daniela Cesana, Project Leader at San Raffaele Telethon Institute for Gene Therapy, Milano

* tel. +39 02 2643 9300,
» email cesana.daniela@hsr.it,
» web page link: https://research.hsr.it/en/institutes/san-raffaele-telethon-institute-for-gene-

therapy/safety-of-gene-therapy-and-insertional-mutagenesis.html
Marco Masseroli, Associate ProfessorDEIB - Politecnico di Milano

e tel. +39 02 2399 3553
» email marco.masseroli@polimi.it
» web page link: https://www.deib.polimi.it/eng/people/details/266220

Additional support - Financial aid per PhD student per year (gross amount)

1st year 2nd year 3rd year
_ _ 1500.0 € 1000.0 € 1000.0 €
Housing - Foreign Students per student per student per student

max number of financial aid available: 4, given in order of merit ..
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Housing - Out-of-town residents
(more than 80Km out of Milano)

Scholarship Increase for a period abroad

Amount monthly 700.0 €

By number of months 6

Additional information: educational activity, teaching assistantship, computer availability, desk availability,
any other information

LIST OF UNIVERSITIES, COMPANIES, AGENCIES AND/OR NATIONAL OR INTERNATIONAL
INSTITUTIONS THAT ARE COOPERATING IN THE RESEARCH: 1. San Raffaele Telethon
Institute for Gene Therapy; 2. Bioinformatics Group, Department of Electronics, Information and
Bioengineering, Politecnico di Milano

Selected candidates will be part of a multidisciplinary team with researchers from Politecnico di
Milano and San Raffaele Telethon Institute for Gene Therapy
(https://research.hsr.it/en/institutes/san-raffaele-telethon-institute-for-gene-therapy/safety-of-gene-
therapy-and-insertional-mutagenesis.html) where multiple researches, PhD and master students
with different skills, including bioinformatics, biology and medicine are present.

EDUCATIONAL ACTIVITIES (purchase of study books and material, including computers,
funding for participation in courses, summer schools, workshops and conferences): financial aid
per PhD student

9.800,00 Euro per student

TEACHING ASSISTANTSHIP: (availability of funding in recognition of supporting teaching
activities by the PhD student)

There are various forms of financial aid for activities of support to the teaching practice. The PhD
student is encouraged to take part in these activities, within the limits allowed by the regulations.

COMPUTER AVAILABILITY:
1st year: individual use
2nd year: individual use
3rd year: individual use

DESK AVAILABILITY:

1st year: individual use
2nd year: individual use
3rd year: individual use
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