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EXECUTIVE SUMMARY

Human Technopole’s overarching mission is to 
promote and contribute to improving human 
health and wellbeing, including healthy age-
ing. It will pursue these aims by carrying out 
frontier research (a mix of fundamental and 
translational) in the life sciences, particularly 
focussing on developing novel approaches 
for personalised and preventive medicine. This 
strategic plan covers the first five years of HT 
implementation, during which it will grow to 
roughly one third of its final size. HT growth and 
diversification will continue after this period.

The HT operating model will represent a com-
bination of creating an internationally com-
petitive research institute and being a con-
tributor to the Italian research community by 
the provision of user facilities and training, as 
well as by broad academic and translational 
collaboration.

HT STRATEGIC GOALS FOR 2020–2024 ARE:

BIOMEDICAL RESEARCH WILL INCLUDE THE FOLLOWING THERAPEUTIC AREAS:

-	� Initiate biomedical and health research 
in specified areas and develop a solid  
research pipeline for the future; 

-	� Build scientific infrastructure and services  
that are made available to the external  
scientific community;

-	� Establish processes and systems for the 
development of scientific talent, including 
training programmes;

-	� Lay the foundation for technology transfer 
and innovation;

-	� Establish transparent operational processes 
that support accountability;

-	� Initiate programmes that open HT to the  
external community and facilitate collabo-
ration with that community.

-	� Cancer and cardiovascular disease, and 
their intermediate phenotypes;

-	� Neurodevelopmental and neurodegenera-
tive disorders, such as autism and intellectu-
al disabilities; 

-	� Rare and orphan diseases; 

-	� Respiratory diseases.
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HT will develop the necessary technologies and infrastructure to enable the above initiatives and 
lay the foundation for future HT activities. The focus will be on functional and population genom-
ics, cell biology, structural biology and human biomedicine.

Implementation of the Strategic Plan will gather pace as the team is hired and onboarded. By the 
end of the period covered in the plan, HT will have reached close to one third of its final size. The 
final HT steady state will support roughly 1,000 scientists who will contribute to the HT vision and 
who will be supported by a comprehensive system of development programmes and trainings.

Core funding for Human Technopole’s infrastructure and activities originates from public funds 
awarded by the Italian Government. Additional funding will be raised through competitive 
grants from various sources (e.g. the European Commission) and technology transfer through a 
commercial HT subsidiary.

EXECUTIVE SUMMARY

THE FIRST KEY STRATEGIC INITIATIVES TO BE PURSUED BY HT RESEARCH TEAMS WILL BE:

-	� Understanding of genetic diversity and dis-
ease predisposition in Italy - a full genom-
ic characterisation of the “Moli-sani” study, 
carried out by the Mediterrenean Neurolog-
ical Institute – Neuromed IRCCS;

-	� High-throughput brain organoid longitudi-
nal profiling for neurodevelopmental dis-

ease deconvolution of the cohorts centered 
around the IRCCS Associazione Oasi Maria 
Santissima in Troina, Sicily;

-	� Machine learning-based analyses of the  
Italian Health Card System data.
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/1 INTRODUCTION

This document is the result of a major strate-
gic and scientific planning exercise to devel-
op a blueprint for the diverse activities sched-
uled for the first five-year period of Human 
Technopole development (2020–2024). It has 
been developed by the HT Directorate with 
input from the newly, and still incompletely, 
recruited scientific leadership as well as rep-
resentatives of all parts of HT’s organisational 
structure including the Governance Boards 
and Scientific Advisory Board and provides 
a comprehensive overview of Human Techn-
opole’s currently planned activities. As de-
scribed below, these represent an ambitious 
mix of internal research, collaborative inter-
actions with the community and the provision 
of both training and facility access to external 
researchers.

In developing these plans, close consider-
ation was given to the existing biomedical 
and health research landscape in Italy as well 
as internationally. At the national level in par-
ticular, a comprehensive view of the current 
status and needs of the research community 
was achieved through extensive consultation 
and discussions with a variety of stakeholders, 
including Universities, scientific societies, indi-
vidual research hospitals and institutions, and 
potential industry partners as well as existing 
networks of these institutions and societies 
that took place during 2019. The resulting 
plan aims to propose activities that will be 
maximally useful, complementary to or syner-
gistic with ongoing efforts outside HT.
This Strategic Plan for 2020-2024 represents 
the first implementation phase of the Human 
Technopole (HT) and aims to present a real-
istic and concrete development plan based 
on available funds, the projected availability 
of space over time and initial researcher re-
cruitment.

The activities outlined in this document form 
the basis for cost projections, that are all con-
sistent with the multi-annual financial plan for 
HT. Due to the current early stage of devel-
opment of Human Technopole, however, all 
the forecasts laid out in this Strategic Plan are 
indicative. They will have to be updated over 
time as recruitment progresses, depending 
on the detailed scientific plans of the scientists 
hired, and on the ongoing growth of available 
space for research and facilities. Moreover, as 
for any biomedical research institute, plans 
may need to be adapted rapidly in response 
to changes in the biomedical research land-
scape.

Note that we have produced five Supporting 
Documents that discuss parts of this Strategic 
Plan in much more detail, designed for ex-
perts interested in specific aspects of HT. 
These are:

1	 Research Plans,

2	 Scientific Infrastructure and Facilities,

3	 Operations and Administration,

4	 Financial Plan,

5	 Campus Development Plans,

6	 Risks to the HT Project. 

These documents will be published separate-
ly and made available to interested readers 
upon request.



HUMAN TECHNOPOLE 6Strategic Plan 2020 – 2024

/2 HT MISSION(S)  
AND VISION

Human Technopole’s overarching mission is 
to promote and contribute to improving hu-
man health and wellbeing, including healthy 
ageing. It will pursue these aims by carrying 
out frontier research in the life sciences, par-
ticularly focussing on developing novel ap-
proaches for personalised and preventive 
medicine. In order to achieve these goals we 
will put a strong initial emphasis on Genomics 
and Computation, two fields that are particu-
larly well-placed to make use of and benefit 
from the wealth of systematic information be-
ing produced by systematic genomic analysis 
of human populations. Our research centres 
will be organised around broad areas of sci-
ence with wide applicability to many prob-
lems, not narrowly focussed on a single bio-
logical or health problems. This organisation 
will increase and maintain the flexibility of HT 
to engage in research in many problems, in-
cluding unexpected and challenging new ar-
eas of health research, as they develop. 

Envisioned as a large-scale national research 
infrastructure, HT will also set up and operate 
scientific facilities and services to be made 
available to external scientists, aimed at re-
sponding to the needs of the national and in-
ternational life science research communities. 
It will enhance Italian and European scientific 
capacity in the life sciences by organising and 
offering top-quality scientific training pro-
grammes and events. It will strive, by promot-
ing technology transfer and maintaining an 
active dialogue as well as direct interactions 
with industry, to foster the translation of sci-
entific discoveries into tangible applications 
and innovations for the benefit of patients and 
of society at large. 

Finally, an important element of Human 
Technopole’s mission will be the dissemina-
tion of scientific activities and achievements 

widely, so as to promote understanding of 
the importance of basic research and knowl-
edge-based innovation for advancing society, 
reinforcing the message that science is a pub-
lic good. HT plans to pursue all these activities 
in an open, collaborative way, working with 
partners whenever possible to promote life 
science research and innovation as broadly as 
possible. The combination of these activities, 
plus the plan to provide fixed-term contracts 
(see below) makes Human Technopole a very 
unusual organisation internationally, and will 
enable HT to make a unique contribution to 
the national research ecosystem.

Once fully developed, Human Technopole 
will employ around 1,000 scientists in di-
verse fields, including biology, bioinformat-
ics, chemistry, engineering, physics, math-
ematics, health science and computational 
and data science. Scientific excellence will 
be the guiding principle for all HT activities. 
The vision is that of an internationally compet-
itive research institute, applying the highest 
standards in biomedical research. HT staff will 
be recruited through international, open calls 
and stringent, strictly meritocratic selection 
procedures carried out by internal as well as 
external experts in the relevant fields. The aim 
is to attract top scientific talents and provide 
them with an optimal environment to pursue 
their research interests. Most scientists will 
be offered fixed-term contracts. This will con-
tribute to maintaining a dynamic, constantly 
changing, scientific environment and allow 
for the ongoing renewal of HT’s expertise and 
scientific profile. At the same time, it will gen-
erate a pool of highly trained researchers that, 
after their time at HT, will flow into and enrich 
the national scientific community, exerting 
a long-term beneficial cascade effect on the 
country’s research system.
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Different models for biomedical institutes 
exist at the European and international level, 
ranging from top-level research centres where 
scientists are offered world-class facilities and 
opportunities (but, as a rule, after a certain 
number of years Principal Investigators must 
leave and establish themselves in national 
Universities or research centres), to national 
or intergovernmental research infrastructures, 
where cutting-edge instrumentation and ex-
pertise are made available to the life science 
community. Human Technopole will repre-
sent a mix of both these models, combining 
an internationally competitive research insti-
tute with the wish to serve the wider com-
munity by providing access to technological 
platforms and by offering top-level training 
opportunities, and through research collabo-
rations and coordination in specific areas. The 
prime example of such an organisation in the 
Life Sciences is the European Molecular Biol-
ogy Laboratory, an intergovernmental organ-
isation with over 45 years of history of which 
Italy is a member, but there are also several 
others that function similarly in national sys-
tems such as the Crick institute in London, 
UK, in Life Sciences, or DESY, in Hamburg, 
Germany, that is mainly focussed on materials 
science and physics. Thanks to the European 
infrastructure projects organised under the 
ESFRI process (the European Strategy Forum 
on Research Infrastructures) more and more 
national organisations are moving toward this 
mixed model. Note however that it will be cru-
cial to achieve the correct balance between 
research and “service” activities, to ensure the 
healthy development and optimal functioning 
of HT, as well as to maximise its impact on Ital-
ian and European research. 

As described in more detail below, the vision 
for Human Technopole’s research is based 
on a mix of fundamental and translational re-
search. HT will host extensive core expertise in 

basic research in areas relevant for the under-
standing of human biology and physiology. 
Translational and more medically oriented re-
search, on the other hand, will be conducted 
largely in collaboration with external organi-
sations, including clinical research and indus-
try partners. 

The development and use of, as well as provi-
sion of access to, cutting-edge research infra-
structures, instruments and methods is also a 
cornerstone of Human Technopole’s strategic 
vision. Technology-driven research groups 
focused on developing innovative methods 
and tools for life science research will comple-
ment biology-driven research groups whose 
aim is to address important open questions in 
human biology and biomedicine. This setup 
has the important purpose of ensuring that 
HT infrastructure and facilities, including those 
made available to external scientists, are con-
stantly pushed by the research questions of 
in-house researchers whose work depends 
on those technologies, and therefore remain 
at the forefront of developments in the field.

This aspect of the HT vision stems from the 
notion that state-of-the-art research infrastruc-
tures are essential in all areas of research. In 
particle physics, CERN is a major example. 
Synchrotron facilities exist at both the na-
tional and European scales and host several 
thousands of visitors who come to carry out 
experiments that would be impossible at their 
home institution. 

Data resources are a more recent form of re-
search infrastructure that have become indis-
pensable. The biomolecular data resources of 
the European Molecular Biology Laboratory, 
located at the European Bioinformatics Insti-
tute, were consulted over 60 million times dai-

/2  HT MISSION(S) AND VISION
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ly in 2019, to give just one example. More dis-
tributed research infrastructures, that provide 
access to equipment that, while less expensive 
than the examples cited above still cost more, 
and require more technical expertise, than 
most individual research institutes can afford, 
also play a critical role, particularly in the life 
sciences. Alongside research infrastructures, 
there is wide consensus that a healthy nation-
al research environment also depends on a 
network of centres of research excellence that 
are funded in such a way as to allow longer-
term, ambitious projects to be followed. Well-
known examples of such networks are the 
Max Planck institutes in Germany or the UK 
Medical Research Council research units, the 
Cancer Research UK institutes in the United 
Kingdom or the Howard Hughes Medical In-
stitute Investigator Program in the USA.

In line with the importance of such centres 
of excellence and of research infrastructures 
for scientific capacity building, Human Techn-
opole is envisioned to enrich and contribute 
to advancing the national system, acting as a 
reference point for the Italian academic life 
science community through its combined 
missions. At the same time, Human Techno-
pole’s aim to achieve high standards (both in 
research and at the organisational and man-
agement level), in addition to providing a 
model for other similar centres, will make it an 
ideal partner for excellent European and inter-
national institutes and collaborative initiatives. 
By forging scientific connections with relevant 
international partners and networks, HT will 
gain visibility for and help raise the profile of 
Italian biomedical research.

/2  HT MISSION(S) AND VISION



HUMAN TECHNOPOLE 9Strategic Plan 2020 – 2024

/3 STRATEGIC  
GOALS

Improved health and wellbeing is the ultimate 
goal of research in the biomedical sciences. 
This is especially important today, when soci-
eties are aging rapidly as a result of increased 
life expectancy, declining fertility rates and 
rapid social and economic development. 
Many people live longer, but not all live well or 
in good health, and major efforts are needed 
to prevent and manage diseases so that peo-
ple of all ages can enjoy better quality of life 
and be productive members of society.

Health, aging, and quality of life are affected 
in a complex way by a combination of intrinsic 
factors, primarily related to each individual’s 
genetics, and extrinsic factors, such as lifestyle 
and environment. Traditional disease classifi-
cation and approaches, symptom-based and 
organ-centered, are no longer considered 
sufficient, due to recognition of the complex-
ity of disease and the effect of shared biolog-
ical mechanisms. Against this background, 
a new approach to health research is devel-
oping. It is based on causative pathways that 
include genes, environment and lifestyle, and 
increasingly translates into treatments accord-
ing to disease etiology.

Major technological advances over the last 
decade and the advent of high-throughput 
methods, in particular, have paved the way for 
the global, systematic interrogation of the hu-
man genome (the complete DNA sequence 
of an individual) as well as other aspects of 
human biology. These include the epige-
nome (modifications to the genome that 
often occur in response to the environment 
and alter gene expression and function), the 
transcriptome (all the RNAs transcribed from 
the genome), the proteome (all the proteins 
made from RNAs) and the metabolome (all 
the metabolites present in a cell, organ, tis-
sue or organism). In parallel, digital technol-

ogies and advanced computational analysis 
generate comprehensive datasets that cover 
a multitude of information types on many in-
dividuals and the methods required for their 
analysis. As a result, we are witnessing an era 
in biomedical research in which important bi-
ological questions directly related to human 
health can – at least in part – be tackled by 
directly studying human subjects as well as, 
where necessary, still using model organisms 
and other simpler systems.

Integrating and harnessing information from 
these massive amounts of biological data has 
boosted possibilities for scientists to devel-
op stratified approaches and ultimately im-
proved, more targeted, strategies to fight or 
prevent disease in a “personalised” or “strati-
fied” approach to health – where information 
on the genetic makeup of individuals or of 
their diseased tissue is used to select the most 
appropriate interventions. A number of such 
personalised treatments are already in use in 
areas such as cancer, cystic fibrosis, inherited 
forms of blindness, etc. The development of 
these treatments depends not only on know-
ing the specific DNA or protein sequence of 
the “disease gene” in the patient, but also a 
deep understanding of how a genetic change 
in that gene or protein can give rise to a dis-
ease state. It is widely believed that stratified 
or personalised approaches will change the 
way many illnesses are treated, to the extent 
that many countries, including prominently 
the United Kingdom, Finland, Iceland and the 
USA are undertaking very large-scale genom-
ic sequencing studies as part of the analysis of 
cohorts of individuals whose health and well-
being status are monitored over many years. 

On the other hand, and in parallel, other 
types of large-scale data from heterogene-
ous sources, for example clinical or socioeco-

3.1  Background and Rationale
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nomic data, can be exploited in a similar way 
to develop novel strategies for public health 
or to improve the management of healthcare 
systems, also maximising people’s health 
and wellbeing. Clearly, the current context of 
health-related research, as described above, 
calls for a holistic and multi-scale approach 
and for the further development of novel dis-
ciplines. In view of the current, unprecedented 
opportunities for health research, building an 
Italian centre for human biology at the scale 
envisioned for Human Technopole appears 
extremely timely. Because of the common re-
quirement for the analysis of “Big Data”, the 
use of these methods goes hand in hand with 
investment in computational methods, includ-
ing statistics, bioinformatics, modelling and 
machine learning/artificial intelligence. HT 
will therefore also promote major initiatives in 
computation focussed on biomedicine.

The next five years should see the completion 
of the building infrastructure envisaged for 
Human Technopole and the setting up and 
consolidation of HT’s initial lines of research, 
as well as service and other scientific activities. 
The plans for HT’s development over this peri-
od, however, are heavily influenced by the lim-
ited availability of space, particularly of build-
ings suitable to host “wet lab” experimental 

research activities. Against this background, 
the HT leadership had to take a series of stra-
tegic decisions about the institute’s initial pri-
ority activities and research areas.

Hence, the current plans for HT’s scientific 
development, as described in this document, 
reflect the need to initially focus on a relative-
ly limited number of areas in order to achieve 
critical mass in those, in a phase during which 
HT’s growth potential is limited by external 
factors, particularly the availability of physical 
space. 

Despite these limitations, HT deliberately 
chose to establish Research Centres that are 
broadly based, in disciplines or fields applica-
ble to many different topic areas in the con-
text of human health and disease. The ration-
ale behind this strategic decision (as opposed 
to defining narrow or strictly objective/dis-
ease-based research programmes) was on the 
one hand to enhance possibilities to recruit 
outstanding research leaders, independent of 
the specific field of application of their work, 
and on the other to maximise opportunities for 
interdisciplinary collaboration within and be-
yond HT, capable of being applied to a wide 
variety of biological and health problems.

The cornerstone of HT’s strategy to contrib-
ute to human health is a comprehensive and 
interdisciplinary approach to the study of 
human biology, aimed at understanding the 
basic mechanisms that regulate physiology 
and disease – to help tackle some of the most 
relevant challenges to human health. 

Collectively, HT’s research work will advance our 
understanding of and help develop novel ther-
apeutic strategies (including advanced therapy 
medicinal products, ATMPs) for various disease 
groups. Prominent examples of these, based 
on a number of projects that are kicking off, are 
chronic and degenerative diseases. 

3.2  Scientific Goals

/3  STRATEGIC GOALS
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For example:

-	� cancer and cardiovascular disease, and 
their intermediate phenotypes;

-	� neurodevelopmental and neurodegener-
ative disorders, such as autism and intel-
lectual disabilities; 

-	 �rare and orphan diseases, such as primary 
ciliary dyskinesia; 

-	 respiratory diseases, such as cystic fibrosis. 

Some of the diseases areas above, most prom-
inently cancer, neuropsychiatric disorders and 
cardiovascular diseases, are among the lead-
ing causes of death globally and represent 
some of the largest unmet treatment needs in 
contemporary medicine, while also constitut-
ing a major burden for healthcare systems in 
terms of their social costs. It is also important 
to say what HT is not. HT is not a hospital and 
will not treat patients. It will therefore be es-
sential for HT to develop medical translation 
by carrying out research that enables us to 
collaborate with clinical research centres, a di-
rection we are already taking, as can be seen 
in Supporting Document 1 (“Research Plans”).

Five broad, complementary and highly rele-
vant areas for biomedical and health-related 
research have been selected to form the ba-
sis for HT’s research strategy in 2020–2024. 
As explained above, Genomics is an essential 
component of modern biomedicine. In gen-
eral, research in this area aims to uncover the 
mechanisms regulating gene expression and 
how heritable genetic information gives rise 
to differences between individuals that are 
relevant to health and wellbeing. Genomics 
research at Human Technopole will constitute 
a particularly large endeavour, composed of 
two complementary research programmes: 

one in Functional Genomics and the other in 
Population and Medical Genomics. 
The former will focus on developing new 
methods in genomics and using these to in-
vestigate the significance of genomic chang-
es at the individual level and their role in 
health, whereas the aim of the latter will be to 
understand the genetic structure of the wid-
er population so as to pinpoint the genetic 
causes of specific defects – in particular by 
investigating cohorts from different parts of 
Italy. The Southern European and the Italian 
population in particular is known to have an 
unusual genetic composition, with distinctive 
genetic traits. These populations are howev-
er not well-characterised due to the relative 
delay in establishing large-scale genomics in-
itiatives that cover them. A major goal of this 
work at HT will be to help characterise Italy’s 
genetic variation and unique environment to 
enhance our understanding of the genetic 
causes of various diseases in the population, 
unleashing additional potential for both re-
search and clinical purposes. Both of these ar-
eas are large and important and we envisage 
having two senior researchers, each leading in 
one of the domains.

Neurobiology is another area of focus for 
Human Technopole – in view of the major 
public health burden that neurological dis-
orders represent, but also as a research area 
where significant benefits deriving from the 
integration of genomics, disease modelling 
and other cutting-edge methods remain to 
be reaped. The application of novel -omics 
(including single-cell omics) technologies, in 
particular, to the study of neurobiology is in-
tended to both complement and synergise 
with excellent ongoing research activities and 
programmes in this area, both at the Italian  
and at the European level. 

/3  STRATEGIC GOALS
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HT’s research in neurobiology will combine 
computational and experimental approaches  
using different systems to investigate the 
structure-function and the development of 
the nervous system – with particular attention 
to the mechanisms underlying neuropsychiat-
ric and neurodegenerative disorders.
Indeed, the development of novel treatments, 
for neurological as well as other disorders, de-
pends not only on identifying genetic chang-
es that give rise to disease states, but also, 
crucially, on understanding the molecular 
mechanisms involved. This type of small-scale 
mechanistic study relies on the combination 
of more tractable experimental systems, such 
as cellular models (e.g. standard human tis-
sue culture cell lines), model organisms (e.g. 
yeast, fruit fly, mouse, etc.) and more complex 
in vitro systems, like organoids, to understand 
aspects of human neurobiology at the mo-
lecular level. In these experimental systems 
new techniques can be developed, refined 
and proven cost-effectively. Model systems, 
unlike humans, allow for more extensive ex-
perimental perturbation, and are often where 
new biological principles and mechanisms 
are revealed. Once techniques have been 
pioneered and proven in these systems and 
mechanisms are understood, these can be 
transferred to suitable human experimental 
systems to test whether similar mechanisms 
are at work. In turn, hypotheses generated 
from increasingly available human data such 
as genome sequences, which are often ini-
tially based on correlation, can be transferred 
back into experimental model systems for val-
idation and mechanistic dissection.

In the area of molecular-scale mechanis-
tic studies, a strong emphasis in HT’s initial 
strategy has been placed on Structural Biol-
ogy, which focusses on the elucidation of the 
three-dimensional structure of macromole-
cules. Research in this area provides detailed 

insight into the functioning of molecules, as 
well as frequently representing a crucial first 
step in the design of novel drugs. Structur-
al Biology research at HT will investigate the 
structure of molecules and molecular com-
plexes involved in human disease conditions. 
In addition to the relevance of such studies for 
uncovering disease mechanisms, the strategic 
focus on Structural Biology is also and in large 
part motivated by the possibility for Human 
Technopole to provide access – by setting 
up a one-of-a-kind cryo-electron microscopy 
user facility – to a crucial recent technology 
that has revolutionised Structural Biology re-
search elsewhere, but that is not broadly avail-
able to scientists in Italy because of its cost 
and technical complexity.

Research in all the areas described above gen-
erates huge amounts of data and must there-
fore integrate closely with research in Compu-
tational Biology, absolutely essential for any 
aspect of modern life science research. Com-
putational biologists at HT will use statistical, 
computational and bioinformatics approach-
es to develop solutions for the analysis, man-
agement and integration of large-scale data 
in support of all areas of HT research. 

In the area of Computational Biology, as well 
as of Genomics, HT also plans to develop 
and/or host and manage software tools and 
data resources that will be accessible to the 
wider biomedical community. The goal is 
both to provide a service to the communi-
ty and, if it can be organised with the many 
stakeholders who will need to be involved, 
to link the publicly accessible international 
biomolecular data resources to the more re-
stricted national medical informatic data.

/3  STRATEGIC GOALS
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Finally, statistical and ‘big data’ methods sim-
ilar to those applied to molecular information 
to study aspects of human biology can be 
used to analyse different types of large-scale 
data, for example on treatment effectiveness, 
economic and social behavior, to investigate 
and solve problems related to Public Health 
and Healthcare Systems. Integrating big data 
from a variety of sources to develop tools in 
support of the medical system, particularly in 
the areas of precision medicine, health man-
agement and health economics, constitutes 
the major focus for HT research in the Centre 
for Analysis, Decisions and Society (CADS). 
This represents a novel and highly interesting 
area of research, though quite different in na-
ture from HT’s other research directions and 
goals, all united by a strong focus on human 
biology at the molecular scale. A major goal 
for this type of research at HT is to transfer this 
knowledge by providing analysis and advice 
to different stakeholders, but in particular 
policymakers – as the design and implemen-
tation of models to evaluate the socio-eco-
nomic impact on the national health system 
of various aspects of precision medicine can 
be important tools to help design policy to 
optimise efforts in the areas above.

As previously stated, HT’s efforts over the pe-
riod covered by this Strategic Plan will largely 
be focused on setting up and consolidating 
scientific activities in the initially selected ar-
eas. Thereafter, additional research lines will 
be established. 
The specific areas of biomedicine that these 
will focus on will partially depend on the de-
velopment of the life science research land-
scape, which evolves quickly over time, as 
well as on the complementarity and potential 
for synergistic interactions with existing HT re-
search groups or on new priority areas that are 
identified within the national landscape. 

Potential areas for HT’s future development, 
that are highly relevant and that would be ide-
al additions to further strengthen HT’s science 
and maximise its potential to have an impact 
on human health can already be identified. 
Such research areas are, for example, Cell Bi-
ology and Metabolism.

Cell Biology, the study of cell structure, or-
ganisation and function, represents the natu-
ral missing link to bridge scales between the 
understanding of structures and mechanisms 
at the molecular level (provided e.g. by Struc-
tural Biology) and the information provided 
by large-scale (gen)omic level studies that op-
erate at the level of organisms. The integration 
of these different disciplines or scales is what 
will enable scientists at Human Technopole 
to gain an in-depth and holistic understand-
ing of the mechanisms that regulate human 
health and of their deregulation in disease. 
Many diseases are only manifested by defects 
that occur at the level of specific types of cells 
or collections of cells in tissues and organs. 
A Research Centre for Cell Biology would 
represent a very broad research area, like 
Genomics or Structural Biology, that would 
complement and add to the possibilities of 
other Centres in HT.

With a view to maximising synergies with the 
rest of the planned work at HT, the Centre 
for Metabolism is instead intended to fo-
cus on areas related to human, and human 
microbiome, metabolism and the resulting 
individual response to the intake of food, 
pharmaceuticals, and microbes. This is an 
emerging and extremely promising aspect of 
human biomedicine that will fit well with other 
planned research at HT, at the same time both 
making optimal use of genomics and other 
high-throughput technologies, and of com-
putational biology infrastructure and exper-
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tise. Importantly, it would also open fields for 
collaboration with research in agri-food and 
nutrition located outside HT.

Human Technopole’s research in all the areas 
above will be supported by state-of-the-art 
scientific infrastructures and facilities, essen-
tial to remain competitive in today’s interna-
tional research environment, that will cater for 
in-house and external users. A comprehensive 
framework will also support HT’s scientists and 
collaborators in specific aspects of research 
management, including activities related to 
grants management, technology transfer, re-
search ethics and regulatory aspects of mod-
ern biomedical research.

Taken together, the plans illustrated above 
will equip HT extremely well to study a vast 
range of human diseases and to tackle some 
of today’s major health challenges. Collective-
ly, the goal of HT’s research work is to enable 
the evaluation of risk and protective factors 
that influence disease development, the 
identification of novel targets and biomark-
ers, the development of novel therapies to-
gether with collaborators and the mechanis-
tic understanding of various disease groups, 
including cancer, neurodevelopmental disor-
ders, and cardiovascular diseases.

In addressing such major health challenges, 
HT’s objectives – both in terms of its overall 
scope and of specific topics that it will address 
– overlap with selected European Commis-
sion (EC) mission areas, i.e. the overarching 
societal challenges that have been recently 
identified and announced as an integral part 
of the Horizon Europe framework programme 
beginning in 2021. We will pay close attention 
to the EC missions and priorities, and we ex-
pect that specific research lines and projects 

at HT will be able to tap into schemes dedi-
cated to specific missions for example in the 
‘cancer’ and potentially, depending on its fur-
ther definition, ‘soil health and food’ areas, in 
particular. 

It is important to note, however, that while so-
cietal and research funding priorities at the 
European level change regularly (currently in 
cycles of seven years), it is important that HT, 
like any biomedical research institute, is able 
to develop and maintain stable research di-
rections that are driven by an independent, 
long-term strategy in order to make an impact 
in selected focus areas.

Over time, HT’s general emphasis on research 
relevant to human health will remain, though 
its scope in terms of disease areas is likely 
to expand as the volume of HT activities and 
number of research groups grow over time. 
Independent of specific projects or conditions 
investigated, however, HT’s approach to hu-
man biology, with its mix of experimental and 
computational science and collaborative ap-
proach, constitutes an exceptional toolkit that 
can be applied to a wide range of problems 
and diseases. This means that HT will be agile, 
with the ability to turn its skills to health prob-
lems as they arise either through recruitment 
or unforeseen events. An illustrative and very 
current example of this is provided by HT’s 
collaborative efforts in the study of COVID-19.

While HT’s research does not have a strategic 
or long-term focus on virology, immunology, 
epidemiology or infectious diseases, in re-
sponse to the recent and ongoing emergency 
situation caused by the spread of the Sars-
CoV2 coronavirus, HT scientists have set up 
a number of projects and collaborations with 
major research and clinical institutions in Italy 
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and abroad, particularly on the genetic and 
(single-cell) transcriptomic analysis of virus re-
sponse and population stratification to study 
COVID-19 epidemiology and dynamics. 

This work is paramount to uncover the mech-
anism and evolution of the Sars-CoV2 infec-
tion, as well as to identify potential associa-
tions with infection susceptibility and disease 
severity – ultimately aimed at identifying 
novel biomarkers, predicting disease course 
and repurposing existing drugs to steer the 
host response to the virus in a patient-spe-
cific manner. This work is being pursued in a 

manner that is consistent and integrated with 
the efforts of a number of international COV-
ID-19-related initiatives in which our scientists 
are involved – for example in the context of 
the European LifeTime FET Flagship initiative 
and the COVID-19 Host Genetic Initiative – to 
ensure that results can be shared, integrated 
and analysed so as to yield the most mean-
ingful and valuable information to everyone 
combatting the pandemic. These efforts un-
dertaken by our scientists illustrate extreme-
ly well HT’s collaborative culture, and how its 
broad-based research approach, expertise 
and methods can be leveraged to contribute 
to a variety of human health related problems.

An important goal for Human Technopole, 
and also a way to extend the reach of its ac-
tivities beyond the institute to the outside 
community, will be the provision of advanced 
scientific training to young scientists. Over 
time, HT will increasingly engage in training 
activities in a broad range of areas relevant for 
biomedical and life science research, aimed at 
enhancing scientific capacity and benefiting 
the surrounding research community. Train-
ing at Human Technopole will be both in-
ward-and outward-facing, with HT’s dynamic 
and multidisciplinary environment providing 
an ideal context for the development of tal-
ented young scientists. The overarching and 
inspiring theme for the external training activ-
ities at HT will be to create a centre of excel-
lence for training promising researchers in the 
biomedical sciences and enable broad access 
to HT’s expertise, methods and resources.

INTERNAL TRAINING

In-house doctoral and postdoctoral fellows, 
as well as young Group Leaders who, for 
the first time, independently lead research 
groups or service teams, will benefit from 
mentoring programmes and career devel-
opment activities, as well as from top-level 
scientific training. Interdisciplinary research 
will be especially encouraged, for exam-
ple through joint PhD or postdoc projects 
shared between research groups of differ-
ent HT Research Centres or between HT 
groups. We will also initially set up some col-
laborative joint postdoctoral projects with 
external (academic or industry) partners. 

3.3  Advanced Training
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High standards of mentoring and guidance 
will be implemented to support doctoral 
and postdoctoral fellows on their paths to 
both research-based and non-research-
based leadership positions. Special atten-
tion will also be given to the training of HT’s 
early-stage researchers in research-related 
topics, for example research ethics and bio-
ethics, in part with a view of preparing young 
scientists for clinical settings in the context 
of translational research involving patient 
samples and disease data. Internal training 
activities at HT will focus mainly on doctoral 
and postdoctoral fellows, but also a number 
of undergraduate project students and early 
career visiting researchers are expected to 
work at HT in future.

In the area of PhD training, Human Techno-
pole is committed to providing high quali-
ty international-level training to its doctoral 
students. At least initially, this will mainly be 
achieved through participation in and/or 
implementation of PhD Programmes in col-
laboration with national and international 
academic institutions. HT has already joined 
existing doctoral programmes in selected 
fields of research, in collaboration with part-
ner Universities in Italy. Further initiatives are 
planned in this area to enable an increasing 
number of excellent young graduates to 
carry out their doctoral research at HT in the 
coming years.

EXTERNAL TRAINING

As part of its mission, HT will engage in or-
ganising and hosting scientific training ac-
tivities and events aimed at scientists from 
outside HT, i.e. from Universities and other 
research institutes, as a service to the na-

tional and international community. In this 
context, HT leadership has already been 
engaging in conversations with a variety of 
stakeholders in Italy, including Universities, 
scientific societies, and individual research 
hospitals and institutions, to identify areas of 
particular need. Training events will include 
symposia, workshops, and both theoreti-
cal and practical courses at the forefront of 
scientific and technological development 
in specific areas or technologies related to 
HT science and highly relevant for modern 
biomedical research – with topics tailored 
as much as possible to fill gaps in available 
training, particularly for young scientists in 
Italy. 

HT’s training offer is expected to benefit sci-
entists employed in academic institutions, 
as well as in life science industries and in 
healthcare. Overall, HT’s external training ac-
tivities will aim to create a world-class forum 
for sharing, discussing and learning about 
cutting-edge biomedical science and tech-
nology. The plans for training are described 
in more detail later in the document.

GENERAL STAFF TRAINING 

Alongside specialised scientific training, HT 
will provide a variety of additional training 
opportunities to its staff by organising cours-
es in “soft skills” as well as in technical top-
ics of more general interest (e.g. IT courses 
and others), aimed at improving profession-
al profiles and promoting the constant per-
sonal and professional development of staff. 
Available to all HT employees, such cours-
es will provide scientists and non-scientists 
alike with the opportunity to learn and devel-
op transferable skills relevant to their work 
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at Human Technopole as well as to their ca-
reers beyond HT, and are intended to com-
plement and synergise with scientific train-
ing (e.g. activities and courses developed 
specifically for PhD students and postdocs). 

In addition to vocational training in areas rel-
evant for HT, the training offer will include a 
broad range of courses and workshops de-
signed to develop for example personal, com-
munication, project management, and com-
puting skills. In this framework, courses will 
also be offered in the area of management and 
leadership development, particularly for new 
research group leaders and/or administrative 
staff who move into managerial positions. 

Finally, language courses will be available in 
line with HT’s international nature – including 
basic courses to support the integration of 

international employees in the Italian en-
vironment, as well as advanced language 
training for specific HT work purposes. In 
general, the courses organised will aim to 
be flexible and tailored to the needs and re-
quests of HT staff.
The envisioned scheme for such general 
training of employees will be designed and 
managed by the Human Resources depart-
ment according to the organisation’s needs. A 
structured and detailed programme for these 
activities has not yet been planned, however 
these have already started on a small scale 
in 2019 and will expand, with the support of 
a dedicated staff member, over the period 
covered by this Strategic Plan. Access to ex-
ternal vocational training, if compatible with 
HT’s budget and requirements of its staff, will 
also be offered. Further development oppor-
tunities will be provided to HT staff through 
dedicated national training Funds (e.g. “Fon-
dimpresa” and “Fondirigenti”).

In addition to its drive towards cutting-edge 
research and a strong commitment to im-
prove the quality of human life, a spirit of in-
clusiveness, openness and collaboration lies 
at the heart of Human Technopole. These fea-
tures of HT’s culture will translate into intense 
collaboration within the institute, as well as 
permeate and characterise the interactions of 
HT and its scientists with the external scientif-
ic community (as already became evident in 
the response of HT researchers to Sars-CoV2). 
HT’s role is that of a national hub and centre of 
reference for aspects of life science research. 
As such, it will actively engage and work to-
gether with partners of various sorts, both 
public and private actors in the fields of health 

and health-related research, to advance the 
Italian and European research and innovation 
ecosystem.
In the research domain, this will be done by 
establishing collaborations with national Uni-
versities and institutes as well as by setting 
up research infrastructures and user facilities 
that can be made accessible to public and 
private research organisations. Particularly in 
the former area, identifying partners that carry 
out work in areas complementary to Human 
Technopole and that offer opportunities for 
synergies is paramount. To this aim, connect-
ing to the national and international scientific 
community is a crucial part of HT’s external re-
lations activities. It serves to build critical mass, 

3.4  Openness and Collaboration
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exchange perspectives and expertise, and 
highlight complementarities and synergies.

HT has already taken important steps in this 
direction, by proactively engaging with many 
representatives of the biomedical research 
community across Italy to identify potential 
areas of cooperation and foster synergies. 
These meetings have largely served to intro-
duce Human Technopole and the plans for 
its development, as well as to learn about the 
research, training and clinical activities carried 
out within the national biomedical science 
community. Much of the information derived 
from such consultations has been used to 
inform HT management and strategy deci-
sions, for example on the organisation of HT 
research infrastructures and on the design 
and directions of HT research and training 
programmes. Our goal is to avoid duplication 
of effort and promote initiatives of common 
interest whenever possible. 
While establishing connections with national 
institutions and networks, an important scien-
tific goal and one of the expectations for Hu-
man Technopole is also to stimulate contacts 
with international research. It is therefore cru-
cial for HT to build links with European and 
other international initiatives, networks and 
infrastructures in the areas most relevant to its 
science. In this context, productive discussions 
have already started with selected biomedical 
Research Infrastructures of the ESFRI (Euro-
pean Strategy Forum on Research Infrastruc-
tures) Roadmap and with large European and 
international research consortia, as well as with 
individual potential research partners globally.

In view of its strong focus on human biolo-
gy and health, HT naturally aims to develop 
strong relationships and collaborations with 
clinical centres, so as to work closely with cli-
nicians and practicing healthcare profession-

als to enable the rapid translation of research 
findings to patients. In this context, significant 
effort has already gone into discussing with 
potential clinical partners – including but not 
limited to representatives of the major Italian 
research hospitals (IRCCS – “Istituti di Ricove-
ro e Cura a Carattere Scientifico”) – to ensure 
that HT’s research, skills, databases and in-
frastructure can be effectively channeled to 
strengthen Italian clinical research and health-
care capabilities. 

Such collaborations will enable clinical part-
ners to be supported in specific aspects of 
their projects by the expertise and infrastruc-
ture available at HT, while they will give HT 
scientists an opportunity to test and further 
develop their research ideas and plans in a 
“real-world” setting. A major area in which 
such fruitful discussions will be taken forward 
is that of population and medical genomics, 
but also pharmacogenomics and computa-
tional integration/analysis will be among the 
first joint HT-IRCCS projects. 

An equally important component in achieving 
Human Technopole’s strategic goals is repre-
sented by building strong collaborative links 
with industry, working together with corpo-
rate partners to promote innovation and the 
development of products and applications 
that benefit society. HT will work towards fos-
tering a collaborative network between its 
Research Centres and Facilities and industrial 
partners, to identify opportunities for syner-
gies. By partnering with industry, and there-
fore identifying potential applications early in 
the research and development process, col-
laborative efforts will be aimed at maximising 
opportunities for research findings to lead to 
new drugs and healthcare products as well as 
innovative methods and technologies for life 
science research.
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HT’s strategy to collaborate with industry fore-
sees a large array of possible interactions, 
ranging from project-based research col-
laborations, over joint training programmes, 
through to long-term strategic partnerships 
in specific areas of research and development. 
These various types of collaborations are en-
visioned with both national and international 
partners, from SMEs to large multinational com-
panies. In the national arena, interactions are 
being fostered with individual companies as 
well as through events and meetings with rep-
resentative bodies such as Confindustria, Far-
mindustria (and related organisations) as well 
as the national clusters (e.g. Alisei and CLAN 
for life sciences and agri-food, respectively).

Joint public-private ventures, for example in 
the areas of medical genomics and computa-
tion, are becoming more and more common 
internationally as a means for publicly funded 
research to complement the needs of biotech-
nology, pharmaceutical and agri-food compa-
nies in pre-competitive research areas. While it 
is not possible to speculate at this point which 
specific partners or research areas these would 
involve at HT, such public-private partnerships 
certainly appear to be an obvious way in which 
HT’s skills and expertise could be leveraged to 
stimulate industrial and technological devel-
opment. The location on the MIND campus 
should help to promote such interactions as 
we expect innovative companies to be among 
the first to locate to the site. It should also fa-
cilitate the creation of a space in which discov-
eries from research can take the initial steps to 
translation, either through the creation of start-
up companies or through joint development 
with partners from industry. 

Finally, HT’s openness will be expressed 
through activities involving its non-scientific 
stakeholders and the general public – includ-

ing young children, students, teachers, and 
citizens from all walks of life. By engaging 
in different communication, educational and 
outreach activities HT will play an active role 
in communicating science effectively, pro-
moting an understanding among the public 
of the importance of scientific research and 
knowledge-based innovation, and stimulating 
a constant and productive discourse between 
science and society. This dialogue will involve 
not only the dissemination of scientific con-
cepts, but will equally, if not more importantly, 
promote in-depth discussions on the role and 
responsibility of scientists, including the many 
important ethical issues related to modern sci-
entific research. 

Ultimately, HT’s goal is to play an active role in 
communicating science effectively and making 
the work of our institute, as well as of science 
more broadly, heard and understood not just 
by scientists but also by regular citizens.
Towards achieving these goals, HT’s commu-
nications strategy will be aimed at building, 
consolidating and maintaining Human Techn-
opole’s visibility and reputation by promoting 
events and initiatives that establish a positive 
relationship between the institute and its main 
stakeholders. Overall, communications activ-
ities will support HT’s strategic development 
by raising its profile while creating reasonable 
expectations. 

HT’s work in this area will take advantage of a 
number of different tools – to be used selec-
tively depending on the specific target audi-
ence among HT’s varied stakeholder groups. 
These tools include national print, radio, TV 
and digital media, including selected scientif-
ic media, social media, and the organisation 
and participation in seminars, conferences 
and events – as a further way to raise aware-
ness of HT’s mission and work, by engaging in 
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public dialogue. In fact, Human Technopole’s 
overarching mission is to contribute to the 
promotion of human health and wellbeing, 
and a key stakeholder therefore is the gener-
al public, everyday citizens who stand to ben-
efit from HT’s work in the long term.
Available space at Human Technopole will be 
used to host public events, seminars and con-
ferences to further Human Technopole’s reach 
and engage with the local community as 
well as with visitors who travel to HT for such 
events. Education and outreach activities (i.e. 
aimed at non-scientists) will be designed and 
organised in collaboration with academic and 
scientific dissemination and communications 
partners wherever possible, and will include 
HT’s participation in relevant existing initia-
tives, like the European Researchers’ Night, 

the “Festival delle Scienze”, etc. Initial contacts 
with some of these potential partners have 
been initiated to explore and plan joint initi-
atives and HT scientists and leadership have 
already participated in such events. Particu-
lar attention will be given to engaging with 
younger generations through schools and 
existing science education programmes, to 
raise awareness of and promote careers in life 
sciences or biomedical research.

In all the areas described above, from scientif-
ic over clinical and industry relations through 
to interactions with the general public, Human 
Technopole will partner and work together 
with other organisations, both nationally and 
internationally.

As a Foundation established by the Italian 
Government, HT will maintain close rela-
tions with all Italian institutions, including the 
Presidency of the Republic, the Presidency 
of the Council of Ministers, the three Found-
ing Ministries of HT (i.e. Ministry of Economy 
and Finance; Ministry of Health; and Ministry 
of Universities and Research), and the Parlia-
ment with its relevant standing committees. 
In view of their supervisory and control func-
tion over HT, all of these are regularly updated 
on aspects of its administrative and financial 
management – on an annual basis, as well as 
through ad hoc reports and meetings.
In line with HT’s mission to benefit the nation-
al biomedical research system at large, the 
Founding Ministries are also kept abreast of 
HT’s activities and achievements, including 
the development of its scientific strategy, lab-
oratory and facility planning, and recruitment 

of senior staff. One of HT’s goals in this context 
is also to be involved – through relations with 
the relevant Ministries – in research initiatives 
of national interest coordinated by the Italian 
Government. To this end, preliminary, intense 
discussions have taken place with the three 
Ministries. 

Notably, the Ministry of Health serves as the 
coordinator of the network of the Italian re-
search hospitals (Istituti di Ricovero e Cura a 
Carattere Scientifico – IRCCSs), which – giv-
en the complementarity of their translational 
research and clinical activities – are natural 
partners for HT. Initiatives of national interest, 
for which there is a strong need in the health 
research community and which HT could con-
tribute to, that have been explored in these 
settings include for example the creation of 

3.5  Institutional Relations
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a dedicated data infrastructure enabling re-
mote access to both human bioinformatics 
and medical genomics data, as well as the 
digitisation and harmonisation of medical 
records and clinical data. Against this back-
ground, we have also started to engage with 
regional health authorities, that are key play-
ers in healthcare and in the health data man-
agement system.

As well as interacting with a number of scien-
tific stakeholders at the national level as de-
scribed above, HT has obtained input from 
other research institutions, Universities and 

scientific societies including the Accademia 
dei Lincei, the premier Italian Academy, and 
the steering Board of FISV, the Federation of 
Italian Life Science Societies, aimed at raising 
our awareness of some of the needs of the na-
tional research community that HT may help 
ameliorate, as well as other requirements – for 
example in the area of sustained and stable 
research project funding for University re-
searchers – where we can work together with 
others to try to achieve improvements. Human 
Technopole, in its role as a national centre of 
reference, will continue to promote a dialogue 
with Government institutions and contribute 
to the ongoing discussion on these topics.

The implementation of Human Technopole’s 
scientific activities will go hand-in-hand with 
the expansion and consolidation of HT’s ad-
ministrative teams and activities, aimed at 
providing efficient and flexible services and 
creating an optimal working environment for 
HT scientists. A detailed overview of the goals 
and planned activities in the different areas 

of HT Operations and Administration, as well 
as the detailed plans for the development of 
Human Technopole’s campus over the period 
2020–2024 can be found in Supporting Docu-
ment 3 (“Operations and Administration”) and 
Supporting Document 5 (“Campus Develop-
ment Plans”), respectively.

3.6  �Other Areas of HT Activity:  
Operations and Administration
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Core funding for Human Technopole’s infra-
structure and activities originates from public 
funds awarded by the Italian Government. It is 
expected, however, that as the institute grows 
and develops, and scientists transfer their re-
search activities to HT, we will be able to at-
tract increasing amounts of additional fund-
ing through competitive grants from various 
sources. It is hard to predict how much exter-
nal funding Human Technopole might eventu-
ally raise. Other similarly structured research 
institutes internationally raise up to 20-30% 
of their funding externally. But that percent-
age is highly dependent both on the amount 
of internal funding used to support other ac-
tivities, e.g. external users of facilities, and on 
the specifics of the national funding model in 
the country where the institute is located.

Given the HT structure and the Italian research 
funding landscape we do not intend to apply 
for competitive funds from the Italian Minis-
tries who fund research. Rather, international 
funding organisations and agencies are ex-
pected to represent the main sources of exter-
nal funding for Human Technopole’s research. 
These will include the European Commission, 
through its Framework Programmes and other 
funding schemes such as the European Re-
search Council and other individual awards, 
the National Institutes of Health (NIH), which 
fund some activities outside of the US, private 
foundations and non-profit organisations (i.e. 
charities). Looking to the future, additional 
funds are expected to contribute to HT’s over-
all budget, originating from patent licencing 
and IP-related revenues (e.g. royalties) as well 
as from joint programmes with industry.

3.7  �Financial Support of HT’s Science
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/4 STRATEGIC INITIATIVES  
2020–2024

This chapter presents an overview of major 
strategic initiatives planned in HT’s areas of 
activity over the period of this Strategic Plan. It 
should be noted, however, that these can natu-
rally only provide a partial view of planned ac-
tions in these areas, based on the current early 
stage of development of Human Technopole 
(ca. 30 staff in total as this was written) and on 
the relatively limited number (i.e. seven) of re-
search leaders that have thus far been appoint-
ed. It is also necessary to take into account that 
for the Research Centres for which we have not 
yet recruited a Head of Centre, the description 
is of necessity less broad, as one of the tasks of 
the Heads of Research Centre is to contribute 
to strategy development in their Centre. 

The plans for the first phase of HT develop-
ment include setting up the following five Re-
search Centres:

-	 Centre for Genomics 

-	 Centre for Neurogenomics

-	 Centre for Computational Biology

-	 Centre for Structural Biology

-	 Centre for Analysis, Decisions and Society

The rationale for starting HT with these Cen-
tres is described above and in detail in Sup-
porting Document 1 (“Research Plans”).

By the end of 2024, Human Technopole is envi-
sioned to host roughly 30 -35 research groups 
and 500 or more staff. This will be achieved 
by expansion of these five Research Centres 
to enable them to achieve critical mass, rather 
than by the addition of new major research 
themes. As new research groups are added 
however, the focus of each Research Centre 
will expand to enable increasing overlap be-
tween their interests and to promote more col-
laborative projects between Centres. The first 
examples of these are described below. 

HT’s science will be interdisciplinary, including 
biologists, bioinformaticians, chemists, engi-
neers, physicists, mathematicians, computer 
scientists, and scientists with medical back-
grounds. The benefits of the breadth of avail-
able expertise, however, can only be reaped 
if scientists work together across disciplines 
to leverage synergies between their diverse 
skillsets. Internally, Human Technopole will 
promote and nurture interdisciplinary collab-
oration, for example through:

-	� the co-appointment of selected Group 
Leaders to more than one Research Centre

-	� interdisciplinary joint PhD and/or postdoc 
projects across Centres and 

-	� potentially by funding jointly supervised 
postdoctoral or predoctoral fellows. 

HT’s Research will operate in a barrier-free 
setting and be characterised by a collegi-
al management style, fostering an inclusive 
and open culture, with broad collaboration 
between different teams, sharing of labora-
tories and facilities, and collaboration across 
Centres. Whenever appropriate, scientific 
activities will be managed using a “matrix 

4.1  �Interdisciplinary Research
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system”, where scientists become involved 
in multiple projects involving collaboration 
between different teams. This flexibility is es-
sential, in particular in activities where tech-
nology development, data production and 
data analysis are coordinated for large-scale 
projects (e.g. in the area of genomics).
Close attention will be given to supporting 
the scientific development of PhD students, 
postdocs and young PIs to help develop the 
next generation of leading biomedical scien-
tists. More generally, mentoring and foster-
ing the development of scientists at all levels 
– established Group Leaders, starting Group 
Leaders, postdocs and students alike – will be 
a priority. Formal training in laboratory man-
agement will be provided for Group Leaders, 
and mentoring schemes (including comple-
mentary mentorship by external scientific 
leaders) will be encouraged. Seminar series, 
sharing of research reports, retreats, and 
journal clubs will all be used as instruments 
to strengthen scientific interactions, with par-
ticular emphasis on stimulating interactions 
between “wet” and “dry” scientists both with-
in and across Centres.

A few strategic projects and initiatives to be 
pursued across different HT Centres and/or 
research teams are already planned and illus-
trated below by way of example. The first two 
are mainly aimed at generating new data in ar-
eas of general interest whereas the others in-
clude development of new tools for research 
that can be broadly applied beyond these 
specific projects.

GENOMICS INITIATIVES AIMED AT  
ENHANCING UNDERSTANDING OF  
GENETIC DIVERSITY AND DISEASE  
PREDISPOSITION IN ITALY

As an exemplar project in this area we will car-
ry out a full genomic characterisation of the 
“Moli-sani” study, carried out by the Medi-
terrenean Neurological Institute – Neuromed 
IRCCS. Moli-sani is a cohort study aiming to 
evaluate risk/protective factors (e.g. envi-
ronmental, genetics, biomolecular) linked to 
chronic-degenerative disease – with particu-
lar regard to cancer, cardiovascular disease 
and their intermediate phenotypes including 
hypertension, diabetes, dyslipidemia, obesity 
and metabolic syndrome. Between 2005 and 
2010, the study recruited over 24,000 people 
aged ≥35 years living in the Molise region. 
The Moli-sani study participants underwent 
intense phenotypic screening, and biological 
samples were collected and stored in a ded-
icated biobank. This study will be spearhead-
ed by Population and Medical Genomics sci-
entists at HT, working closely with colleagues 
in the Functional Genomics programme to 
exploit the large biomaterials collection to 
systematically explore the function of individ-
ual alleles. The study will be instrumental in 
establishing connections with HT's other Re-
search Centres and workflows that could be 
subsequently applied to other studies. Col-
laborations with CADS and the Computational 
Biology Centre are envisaged for epidemio-
logical analyses and unsupervised data min-
ing based on artificial intelligence approaches 
to maximally exploit the phenotypic depth of 
the data. Interaction with the Centre for Neu-
rogenomics is foreseen for analyses related to 
cognitive phenotypes. In general, analyses will 
be coordinated with networks of national and 
international collaborators, for instance as part 
of global disease consortia or the International 
Common Disease Alliance (ICDA).
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HIGH-THROUGHPUT BRAIN ORGANOID 
LONGITUDINAL PROFILING FOR  
NEURODEVELOPMENTAL DISEASE  
DECONVOLUTION

Italy hosts one of the best-characterised lon-
gitudinal cohorts in the world for neurode-
velopmental disorders, centered around the 
IRCCS Associazione Oasi Maria Santissima 
in Troina, Sicily. The cohort, which is integrat-
ed within the leading global consortia on the 
relevant disorders, has recruited well over 
1,500 patients with Autism Spectrum Disor-
der / Intellectual Disability, who have been 
deeply phenotyped according to the high-
est standards. Genotyping and copy number 
variation analysis for ASD gene panels have 
been performed on over 1,200 patients, who 
are currently undergoing exome sequencing. 
This Neurogenomics Centre-wide research 
line at HT will pursue the reprogramming of 
iPSC lines and the longitudinal brain orga-
noid characterisation for the entire cohort at 
single-cell transcriptomic / chromatin acces-
sibility paired resolution, integrated with im-
age-based phenotyping. 

This approach represents a large step forward 
in the ability to reconfigure neuropsychiatric 
phenotypes in terms of single-cell resolved 
neurodevelopment and represents a unique 
opportunity to add value to a world-class clini-
cal cohort by turning it into an unprecedented 
reference dataset of organoid-based disease 
analysis. The functional examination of the 
top-scoring developmental pathway altera-
tions in vivo will take advantage of innovative 
transgenic and xenografting approaches in 
ferrets (see below), thus enabling long-term 
studies that can reveal the consequences of 
such mutations on neuronal function and an-
imal behaviour. The project obviously calls 
for strong synergies with groups active in oth-
er areas of HT science, including Genomics, 

Computational Biology, Structural Biology (to 
explore the role of cytoskeletal disruptions in 
cellular process generation and cilium dys-
function in neurodevelopmental phenotypes), 
and potentially CADS. Many collaborative pos-
sibilities outside HT are also envisaged.

�MACHINE LEARNING BASED  
MINING OF THE ITALIAN HEALTH  
CARD SYSTEM (HCS) DATA 

A highly strategic and interesting project is be-
ing developed in collaboration between the 
Centre for Computational Biology and CADS. 
The goal of the study is to access and analyse 
citizens’ health data contained in the Health 
Insurance Card system, which contains regis-
try data and medical expenses data at the in-
dividual-citizen resolution, ranging from phar-
macy purchases to surgical interventions and 
medical examinations. If such data is compat-
ible with high-level data analyses and compu-
tational methods, data-mining frameworks can 
be implemented to analyse data and identify 
statistical associations between the underlying 
variables, which would in turn allow to study 
disease co-morbidities and pharmaco-epi-
demiological trends, and to develop models 
of disease occurrence and of treatment out-
comes. Moreover, HCS data can be used to 
build predictive models of future health status 
and events both at the individual- and at pop-
ulation- levels. Finally, if HCS data is coupled 
with genomics data, retrospective large-scale 
analyses can be performed, linking individual 
genomes to exposomes and clinico-patholog-
ical history. This could ultimately lead to build-
ing a national artificial-intelligence system 
which will assist medical doctors in taking clin-
ical decisions, thus tailoring personalised ther-
apeutic interventions onto individual patients.
Obviously, a critical aspect to this study (as well 
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as of many other planned and potential pro-
jects in CADS’ area of focus) is the possibility 
to access databases and information held by 
both national and regional authorities in Italy. 
HT leadership has initiated discussions with 
the relevant national Ministries in Rome and 
health authorities in the Lombardy region. 
Once appointed, taking these discussions to 
a successful conclusion will be a first task for 
the Head of CADS, jointly with the HT Director.

DEVELOPMENT OF KEY GENOMICS  
AND SINGLE-CELL TECHNOLOGIES 

Major efforts will be devoted by the Genom-
ics Centre to developing technologies to ana-
lyse genome and transcriptome structure and 
regulation. These will be aimed at mapping 
all the regulatory elements in the 3D space 
of cells, the interactomes that control their 
genes, as well as their epigenomes. They will 
enable the measurement and elucidation of 
DNA-DNA and DNA-proteome interactions 
in 3D, as well as of RNA-protein, RNA-DNA 
and RNA-DNA-protein interactions, so as to 
identify functional interactions that regulate 
biological activity. These technologies will be 
amenable to high-throughput approaches 
and thereby scalable to the genome level, to 
provide data that may help interpret genome 
variants, through the development and imple-
mentation of the latest technologies for the 
interpretation of human genetic variation (e.g. 
in genome-wide CRISPR screens). Technology 
development in the area of single-cell genom-
ics will focus on methods enabling multi-omics 
measurements of many thousands of cells per 
experiment, with the additional aim to analyse 
cellular activity in living tissues via multiple 
temporal measurements, mapping cells and 
their dynamic interactions in 3D. Examples 
include technologies for measuring cell tran-

scriptome, epigenome and cell-to-cell interac-
tions within the 3D organisation of a tissue.

�DEVELOPMENT OF BIOINFORMATIC 
TOOLS AND DATABASES, WHILE PROMOT-
ING AN “OPEN SCIENCE” CULTURE 

In addition to technologies for data genera-
tion, Human Technopole will focus on devel-
oping state-of-the-art pipelines for data stor-
age, restoration, curation and analysis. While 
these efforts will contribute to the integration 
and management of data produced at HT, 
we will also engage in the development of 
the infrastructure and methods required to 
make such tools and data widely available to 
the research community. Software engineers 
will focus on developing prototypic applica-
tions into robust and reusable computational 
modules to be shared with the bioinformatics 
community at large. The development of tools 
for bioinformatic analysis will go hand in hand 
with the creation and operation of databases, 
to facilitate broad usage of the data produced 
within HT. Particularly in the area of Genomics, 
developing tools for the analysis, visualisation 
and sharing of data from large-scale projects 
is key to boost the potential for strong interac-
tions between biologists, geneticists, bioinfor-
maticians and clinicians. 

Genomic data produced at Human Techno-
pole should be available to the community 
and primary data released whenever possi-
ble, while respecting the restrictions on indi-
viduals’ data dictated by privacy and ethical 
issues. Similarly, HT’s partners in genomic ini-
tiatives agree that the results of the collabora-
tive studies are published, deposited in public 
data repositories and/or shared with interna-
tional collaborative projects. 
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HT’s efforts in its different areas of research will 
aim to promote data distribution, reuse and 
reanalysis, in agreement with international 
“open science” standards and according to 
FAIR (Findable, Accessible, Interoperable and 
Reusable) principles.

The activities above will largely be carried out 
by scientists in HT’s Genomics and Computa-
tional Biology Centres but will be supported 
by computational researchers located in some 
of the other Centres working closely together. 
They will encompass many research lines at 
HT – in the areas of computational genomics, 
quantitative bio-image analysis, and others.

PIONEERING THE USE OF THE FERRET  
AS A DISEASE MODEL FOR HUMAN  
NEUROPSYCHIATRIC DISORDERS (NPD) 

The ferret brain is an optimal model for human 
NPDs as, unlike the mouse, its brain recapitu-
lates major features of human brain develop-
ment that are affected by the disorders, i.e. neo-
cortical size and folding. Transgenic ferrets will 
be generated using CRISPR/Cas9-mediated 
genome editing methods in pre-implantation 
embryos, and transplantation of human cere-
bral organoids (xenografts) will be established 
in the ferret. Both these approaches have been 
successfully tested in rodents. They will de fac-
to transform this neurodevelopmental model 
into a genetically tractable platform for mech-
anistic studies, as well as enable the study of 
the long-term consequences of perturbations 
in vivo, complementing similar efforts in in vitro 
systems (e.g. cerebral organoids).

CANCER FUNCTIONAL GENOMICS AND 
TRANSLATIONAL BIOINFORMATICS 

Several planned projects across HT Research 
Centres and in collaboration with external part-
ners will focus on oncology and cancer (com-
putational) genomics, exploiting data de-
rived from in vitro functional genetic screens. 
By leveraging deep learning computational 
methods and previously constructed large-
scale pathway/signalling maps, this research 
will strive to produce computable models of 
pathways and biological networks driving can-
cer initiation and progression and will aim at 
implementing a programme to elucidate the 
systems biology of cancer dependencies and 
vulnerabilities. Pharmacogenomics approach-
es, on the other hand, will be exploited to:

-	� investigate how aggregating patient 
genomics and clinicopathologic data histo-
ry might be predictive of responses to ex-
isting/future therapies and might forecast 
drug resistance emergence, as well as to

-	 �bridge cancer patient data with publicly 
available datasets from the multidimension-
al pharmacogenomic characterisation of 
large panels of pre-clinical cancer models.
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In order to guarantee that the research pro-
grammes and scientific services at Human 
Technopole remain cutting-edge, and to sup-
port the work of researchers in specific areas, 
“traditional” administrative functions will be 
complemented by crucial ad hoc research 
support functions, such as scientific project 
management, grants services, and ethics and 

regulatory support for projects involving hu-
man samples and/or data, and animal experi-
mentation when it is required.
A more detailed description of planned activi-
ties in these areas and the relevant timelines is 
provided at the end of Supporting Document 1  
(“Research Plans”)

Research at HT will be supported by state-of-
the-art scientific infrastructures and Facilities, 
that are essential to enable breakthrough dis-
coveries in modern biomedical research. In 
addition to serving the needs of HT scientists, 
most of these Facilities and services will be set 
up on a sufficiently large scale to enable them 
to be made available to the outside scientif-
ic community, including public and private 
research organisations, on a meritocratic and 
competitive basis. HT’s plans in the area of us-
er-accessible scientific services are aimed as 
much as possible at addressing the needs of 
the research community, by providing access 
to equipment and technologies that are not 
readily available and that, in particular, scien-
tists working in Italy have limited access to.
A detailed strategy and rules for accessing 
HT’s different facilities and services are yet 
to be defined. They will be developed by HT 
Management before the relevant facilities 
begin their operation together with the HT 
Heads of Research Centre and Facility manag-
ers, once these have been appointed. Priority 
in developing HT’s user access strategy will be 
given to ensuring transparent and time-effec-
tive utilisation of the infrastructures by both 
internal and external researchers. Scientists 
from Italian public research entities will have 
access to Human Technopole’s research Facili-

ties and services at the same costs as in-house 
HT scientists, and HT will provide some fund-
ing to support access to its services for users 
who would otherwise be unable to obtain ac-
cess. In order to broaden and further facilitate 
access for researchers as well as position HT’s 
Facilities internationally, these will participate 
in European and other dedicated initiatives 
and programmes (e.g. iNEXT, Instruct, Euro-Bi-
oImaging, etc.) wherever possible.

In setting up its Facilities, Human Technopole 
is investing in innovative technologies, aiming 
to offer cutting-edge equipment and exper-
tise. An important aspect of this is the need to 
recruit highly trained professionals (e.g. sen-
ior technical staff), who understand the tech-
nologies on offer and will support researchers 
with their experiments as well as promote the 
dissemination of crucial resources, methods 
and expertise in specific areas of technology 
relevant to HT’s science. HT Facilities will also 
play an active role in training, directed at both 
‘biological users’ and at more specialised 
technical staff from other national and interna-
tional institutions.

4.2  �Research Support

4.3  �Scientific Infrastructure and Services
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At the operational level, each Facility will be 
managed by a Head of Facility, who will co-
ordinate and supervise a small team of ade-
quately trained and dedicated technical staff. 
Intense collaboration with HT’s different Re-
search Centres will be at the core of the Fa-
cilities’ operational model. Having groups of 
scientists from different Centres and fields of 
research pursuing certain methods and tech-
niques will allow the exploitation of equip-
ment and technologies for a diverse range 
of applications, thereby pushing their devel-
opment to address new experimental needs. 
In this context, strong collaborative links with 
research partners (i.e. Universities, research 
institutes, etc.) as well as with industry devel-
opers and suppliers of the relevant technolo-
gies will be key.

A collegial approach and the integration of 
different technologies will be driving princi-
ples for the HT Facilities. Regular discussions 
between facility staff and scientific stakehold-
ers will be aimed at assessing and, if neces-
sary, adjusting or expanding service activities. 
The integration of technologies and skills 
from traditionally distinct areas of research to 
develop new applications and experimental 
workflows, so crucial for the development of 
innovative methods, will be promoted by the 
close interaction among staff of the different 
Facilities. Formal instruments, such as user 
committees, or other, more technically orient-
ed committees, may be implemented if they 
become necessary to fulfil these aims. Like 
HT’s research activities, the Facilities will be 
subject to regular, four-yearly, external review.

The following main research Facilities will ini-
tially be set up:

-	 Data Centre

-	 Genomics Facility

-	 Cryo-EM Facility 

-	 Light Microscopy Imaging Facility

-	 Image Analysis Facility

-	� Automated Stem Cell and Organoid Facility

Scientific activities at Human Technopole will 
require significant data storage and comput-
ing power to manage, store and analyse the 
huge amounts of heterogeneous data (omics, 
clinical, imaging, etc.) generated and used 
by its researchers. A large-scale Data Centre 
and a powerful computing infrastructure are 
therefore key assets to realise HT’s plans, and 
the institute will be served by a high-perfor-
mance, ultra-broadband network connection, 
in collaboration with existing national consor-
tia and supercomputing infrastructures.

The Genomics Facility will develop, set up 
and implement essential omics technolo-
gies required by the HT Research Centres. It 
will be a large-scale DNA/RNA sequencing 
infrastructure, with the capacity to provide 
high-throughput next-generation sequenc-
ing, e.g. for population studies planned by HT 
researchers, as well as to support other large-
scale or nationwide screening initiatives that 
HT will promote.

The Cryo-Electron Microscopy Facility repre-
sents a particularly ambitious and strategic 
initiative within HT’s scientific infrastructure. 
It will provide a comprehensive platform for 
high-resolution molecular structure deter-
mination, including single particle analysis, 
cryo-focused ion-beam milling and cryo-elec-
tron tomography.

The Light Microscopy Imaging Facility will 
respond to the diversified demand of HT sci-
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entists by providing access and expertise in 
a broad array of light microscopy techniques 
and applications. These will range from more 
‘basic’ setups such as widefield and confocal 
applications, to the most advanced and inno-
vative techniques, such as super resolution, 
correlative light and electron microscopy and 
high content screening applications.

The Image Analysis Facility will further support 
internal and external scientists managing imag-
ing-intensive projects by providing access to in-
novative software solutions and expertise in im-
age restoration, downstream processing, smart 
microscopy or real-time image analysis, big 
data management and big data visualisation.

The Automated Stem Cell and Organoid 
Facility constitutes a particularly innovative 
endeavour and is aimed at streamlining, via 
dedicated automation pipelines, the key 
rate-limiting steps in disease modelling based 
on human cells and tissues, i.e. cell repro-
gramming, genome editing and longitudinal 
organoid culture.

In addition to such large instrumentation and 
centralised facilities, additional technological 
platforms and Core Facilities are planned, 
including fluorescence activated cell sort-
ing (FACS) service, Protein expression and 
purification, crystallisation and biophysics, 
Proteomics, Metabolomics, Animal Research 
Facility and Transgenic Facility. The current 
planning foresees these as being set up on a 
relatively small scale, at least initially.

Aspects of these additional platforms and ser-
vices may also be set up as joint facilities (also 
accessible to external users) in collaboration 
with external organisations that host related 

facilities and/or have expertise in selected 
technologies. In this context, it is worth men-
tioning a collaborative initiative that will lead 
to the development of a comprehensive infra-
structure and workflow for cross-linking cou-
pled mass-spectrometry (currently lacking in 
the Italian proteomics ecosystem), to be joint-
ly operated by HT and the European Institute 
of Oncology (IEO) in Milan.

A detailed description of HT’s planned re-
search infrastructure and facilities can be 
found in Supporting Document 2 (“Scientific 
Facilities and Services”).

PROVISION OF CRUCIAL BIOINFORMATICS 
AND BIOMEDICAL DATA RESOURCES 

Maintaining data resources that will be acces-
sible to the wider research community is a cor-
nerstone of Human Technopole’s strategy for 
scientific services. In addition to developing 
new tools and data resources for the commu-
nity, HT will also achieve this goal by hosting 
and collaboratively managing national bio-
informatics resources that were developed 
and maintained outside HT to date. A repre-
sentative example of this is provided by our 
cooperation with the University of Rome Tor 
Vergata for the continued maintenance and 
development of two data resources: the Mo-
lecular INTeraction (MINT) and the SIGnalling 
Network Open Resource (SIGNOR). These 
two databases, aimed at capturing literature 
information about physical and functional 
molecular interactions respectively, are funda-
mental resources for the international bioin-
formatics community. MINT, in particular, has 
become increasingly important and is the only 
Italian data resource to be included among 
the ELIXIR1 “Core Data Resources”.

1 ��ELIXIR is one of the European Strategy Forum for Research Infrastructures projects and is an independent intergovernmental organisation with twenty-one 
European member states
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PHD TRAINING

Since 2018, HT has been part of the joint PhD 
programme in Data Analytics and Decision 
Sciences (DADS) with Politecnico di Milano, 
which stems from the cooperation among 
three of its departments – Electronics, Infor-
mation and Bioengineering (DEIB), Manage-
ment, Economics and Industrial Engineering 
(DIG) and Mathematics (DMAT) – and HT/
PoliMi’s collaborative Centre for Analysis, De-
cisions and Society (CADS). The aspect of this 
three-year programme that involves CADS 
will aim at training highly qualified data an-
alysts and data managers enabling them to 
carry out research relevant to the health sys-
tem and healthcare at Universities, clinical 
research centres, hospitals, health authorities, 
international institutions, financial institutions, 
technology companies, regulatory authorities 
and other public bodies. Courses, particular-
ly in the first PhD year, are aimed at building 
the broad competence and strong interdisci-
plinary set of skills required for modern data 
analytics, in addition to focusing on the spe-
cific doctoral research project. DADS students 
are required to spend at least one semester 
in a research institution abroad, taking advan-
tage of (and contributing to) the network of 
both Politecnico’s and HT’s international col-
laborations. Human Technopole has thus far 
supported seven DADS fellowships, in the 
academic years 2018-2019 and 2019-2020, 
and plans to support up to four more in 2020-
2021. In this first phase, students have carried 
out their research with supervisors located at 
Politecnico but the programme will increas-
ingly involve HT Group Leaders as CADS and 
Computational Biology at HT develop.

In 2019, Human Technopole joined the four-
year PhD Programme in Systems Medicine of 
the European School of Molecular Medicine 
(SEMM), as one of its host institutions. A col-

laborative venture among several Italian life 
science research institutes, the Statale Univer-
sity of Milan and the Federico II University of 
Naples, SEMM is a private foundation aimed 
at promoting training that integrates basic, 
translational and clinical research in emerg-
ing sectors of biomedicine. In this context, 
SEMM’s PhD Programme in Systems Medi-
cine offers curricula in Molecular Oncology, 
Human Genetics, Computational Biology 
and Medical Humanities, and comprehensive 
training courses – mostly carried out by the 
faculty of SEMM host institutions – in areas rel-
evant and tailored to these different sectors of 
biomedicine. HT has thus far supported two 
fellowships for the academic year 2019-2020, 
funding students who currently carry out their 
doctoral work at the institution of origin of 
the relevant HT Group Leader, and who will 
transfer to HT during the first half of 2021, 
as HT premises are made ready to host their 
research activities. Six more HT PhD students 
are planned in the SEMM programme from 
2020-2021.

Additional opportunities for joint PhD training 
with Italian Universities and research organisa-
tions are also being actively explored. Fruitful 
discussions are ongoing with the University of 
Naples Federico II for doctoral programmes 
specifically in the areas of computational 
and quantitative biology. Furthermore, we 
have started discussions with CNR (Nation-
al Research Council), which has been tasked 
by the Ministry for University and Research 
(MUR) to develop and coordinate a national 
PhD programme in Artificial Intelligence, to-
gether with the University of Pisa and other 
Italian academic institutions. The programme, 
co-funded by MUR and scheduled to start in 
2021-2022, foresees five doctoral courses in 
different areas of application of AI, including 
“Health and Life Sciences”. Following a call 
that is expected to open in September 2020, 

4.4  �Scientific Training
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Human Technopole will apply to join the initi-
ative as a partner. HT’s participation is consid-
ered of great strategic value, both in terms of 
attracting excellent young computational sci-
entists to the institute and in terms of contrib-
uting with its expertise to help shape activities 
in the AI field at the national level.
The next major step that is planned in the area 
of PhD training, to be initiated by the end of 
2020 and concluded by the end of 2021, is 
for HT to join the Open University’s Affiliated 
Research Centre (ARC) Programme, guaran-
teeing high standards and international best 
practices in doctoral training, as well as the 
benefits of a network of excellent research or-
ganisations. In general, all of HT’s PhD training 
activities will encourage collaboration and pe-
riods to be spent abroad by the students (to 
be supported by a dedicated increase in the 
fellowship amount for the relevant period) as 
well as participation in scientific conferences 
and workshops.

Within the period covered by this Strategic 
Plan and as HT’s faculty and scientific adminis-
tration activities grow, HT will also explore and 
aim to set up additional joint programmes 
with other national and international partners, 
as well as begin to design and explore pos-
sibilities to set up an HT PhD programme, if 
that can be done compatibly with Italian regu-
lations for the awarding of PhD degrees.

COURSES AND CONFERENCES FOR  
EXTERNAL SCIENTISTS 

As illustrated above, Human Technopole 
aims to organise and offer scientific training 
events as a means to enhance scientific ca-
pacity and benefit the surrounding research 
community. Although the timeline for their 

implementation will vary, a number of courses 
and workshops are being organised in sever-
al important areas. Members of the HT faculty 
and Heads of the HT Facilities, as well as ex-
ternal invited speakers/teachers, will lead the 
training. Courses to be organised from 2021 
included computational courses, for example 
in the areas of image analysis, computer pro-
gramming, computational analysis of omics 
data, and potentially modules (to be hosted 
at HT for scientists working in Italy) of off-site 
training courses offered by international train-
ing providers (e.g. by EMBL-EBI in the use of 
bioinformatic data resources). Due to the re-
cent coronavirus outbreak and consequent 
travel limitations, however, the opportunity 
and feasibility of organising in-person training 
courses at Human Technopole in the near fu-
ture had to be reassessed, and our efforts will 
focus only on the organisation of courses that 
can be delivered online for the rest of 2020. 
Other courses, entailing both theoretical and 
hands-on sessions in areas of “wet lab” re-
search – for example working with organoids, 
advanced genome editing courses or the 
use of Cryo-EM methods – would in any case 
be implemented gradually from the second 
half of 2021 once the necessary laboratories, 
equipment and expertise are in place. Once 
HT is embedded in these networks, its training 
activities will be coordinated with European 
research infrastructures, for example ELIXIR 
and Euro-BioImaging, in the areas of bioinfor-
matics/data management and of biological 
and medical imaging, respectively. Industry 
partners will also be important components 
of our planned training events, and we have 
already engaged in several discussions with 
industry partners who are willing to work to-
gether with us to this end.
A number of conferences are also envisioned, 
including a symposium on Cryo-EM to inau-
gurate HT’s Facility in 2021, neuroscience 
conferences, meetings organised by large 
initiatives or international research consortia 
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(e.g. Human Cell Atlas, LifeTime, and others), 
as well as dedicated conferences to explore 
synergies in specific fields with potential na-
tional collaborators (e.g. research institutes, 
Universities, scientific societies, IRCCSs, etc.).

Finally, we plan to offer training for external 
scientists in research-related topics, for ex-
ample in the areas of entrepreneurship and 
technology transfer. Specifically, the first im-
plementation of these will be the organisation 
of a course focussed on entrepreneurship for 
academic life scientists, aimed at promoting 
an entrepreneurial mindset in the academ-
ic world and helping scientists identify and 
pursue potential commercial opportunities 
arising from their work. The course is being 
designed in collaboration with an external 
partner expert in innovation, entrepreneur-
ship and management, and will be offered to 
talented young PIs working at academic insti-
tutions throughout Italy. We expect to be able 
to advertise the first edition of the course by 
the end of 2020, for it to take place in the first 
half of 2021.
Depending on the outcome of their first edi-
tions, some of these events – both courses/
workshops and symposia/conferences – could 
be repeated in updated formats on a regular 
basis so as to become reference events for 
scientists the relevant fields. 

SCIENTIFIC VISITOR PROGRAMME 

The design and implementation of a scientific 
visitor programme is a further initiative that HT 
will develop to ensure that its expertise, infra-
structure and methods are shared with the ex-
ternal community. The vision underlying this 
programme is to encourage mobility and the 
dissemination of expertise and methods de-

veloped in-house, by enabling external scien-
tists to spend time at HT either for research 
collaborations, to learn methods in use at HT, 
or to use HT infrastructure and facilities. While 
the programme will be open to scientific visi-
tors from both national and international re-
search institutions, it is expected that scientists 
from institutions in Italy will constitute a major 
proportion of the visitors.

The programme will be open to scientific vis-
itors with different backgrounds and at differ-
ent stages in their careers (i.e. group leaders, 
PhD students, postdocs, technologists, etc.) 
from other academic and research institu-
tions, who will be hosted at Human Techno-
pole for periods from a few days or weeks up 
to a maximum of one year. Longer stays could 
involve secondment of visitors from their host 
institution to Human Technopole. Scientific 
visitors to Human Technopole will include, for 
example, researchers interested in collaborat-
ing with HT scientists on specific projects in 
different areas of research, as well as scientists 
from different fields of life science research 
who wish to apply specific, cutting-edge tech-
nologies available at Human Technopole to 
their own projects and/or gain expertise in the 
relevant methods.

Participants will be evaluated and selected 
through a competitive process (i.e. based 
on individual merit and the quality of the 
proposed research projects) carried out by 
dedicated expert committees that will be 
composed mainly of external scientists. In 
addition to providing logistic and administra-
tive support to visitors, HT intends to make 
visitor fellowships available to successful 
applicants, which are aimed at contributing 
to reasonable research and accommodation 
costs for the period of the visit (with varying 
amounts awarded depending on the type of 
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project, duration of the visit and other funding 
available to the visitor).
HT’s scientific visitor programme will be-
gin (with initially up to perhaps ten visitors) 
in 2021 – with the start of experimental labs 
and facility operation at HT – and will expand 
in subsequent years, alongside the growth in 
scientific expertise and research and service 
capacities at HT. 

HT EARLY CAREER FELLOWS PROGRAMME 

Until Human Technopole builds up its labo-
ratory infrastructure its internal growth will 
be limited. During this period, with a view to 
enriching the national life science research 
community and increasing Italy’s research 
performance, a scheme will be implemented 
to support the development of outstanding 
junior PIs (Principal Investigators) who wish 
to carry out their independent research in It-
aly, to be hosted at different Italian academic 
institutions. These research centres and Uni-
versities will act as Host Institutions for the fel-
lows. The Early Career Fellowship Programme 
will be characterised by stringent selection 
procedures in line with HT principles and will 
be organised in coordination with the Minis-
try for Universities and Research. Candidates 
will apply with a detailed five-year project pro-
posal for research work in line with the scientif-
ic mission of Human Technopole – and ideally 
with direct relevance to the focus areas of one 
or more of the first five HT Research Centres. 
They will also have identified a University or 
research centre that is prepared to host them. 
Research proposals will be evaluated by ded-
icated international committees composed of 
a mix of HT and external scientists. Following 
this stringent selection procedure, the HT Ear-
ly Career Fellowships will provide dedicated 
funding to cover the salary of the Fellow, their 

junior laboratory staff and/or other research 
costs for a period of five years. 

Similar successful programmes have already 
been in operation, for example the Career 
Development Award Program of the Giovan-
ni Armenise-Harvard Foundation and the “Rita 
Levi Montalcini“ Programme of the Ministry for 
Universities and Research (MUR), and are seen 
with great enthusiasm by the Italian commu-
nity. They have served as general models that 
have inspired the plans for the HT Early Career 
Fellowships. The scheme is also intended to 
further foster collaborative relationships be-
tween HT and the Italian research system, 
both by creating specific opportunities for sci-
entific exchange between the Early Career Fel-
lows and HT Group Leaders and through fos-
tering institutional links with the host institutes.

The programme will extend over the five-year 
period of this Strategic Plan. It is foreseen for 
an overall budget of up to 20 million euros to 
be dedicated to it. The first call for proposals 
will be opened by the end of 2020 for Fellows 
who should start their activity in 2021.
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The life sciences sector, including medical 
technologies, biotechnology and pharmaceu-
ticals, is extremely productive and an area of 
major interest for innovation. Contributing to 
economic and social progress by transferring 
its research results into applications, thera-
pies and products is a major goal of Human 
Technopole, and a further way for HT to fulfil 
its mission.

As our research activities grow, technology 
transfer activities will be set up in a structured 
way to help translate HT scientific discoveries 
and inventions into tangible applications and 
marketable products. New technologies and 
methods that could emerge from HT’s work 
broadly cover the span of the life sciences, 
including therapeutic and diagnostic strate-
gies, enabling technologies, molecular tools 
and assays, instruments and devices as well 
as software applications and databases, to be 
developed in close connection with industrial 
partners in the pharmaceutical, biotech, engi-
neering and IT fields.

A technology transfer unit will be created 
that will act as HT’s knowledge transfer arm 
and be responsible for the protection, utili-
sation and commercialisation of HT research, 
managing HT intellectual property through 
patents, licensing and the creation of spin-
off firms. A likely model that HT will apply in 
setting up such activities is that of a commer-
cial subsidiary, which would operate inde-
pendently of but in close collaboration with 
HT. The success of such an entity, however, 
depends on HT’s ability to generate intellec-
tual property and thus will be pursued as HT 
development progresses, after research and 
development activities have become active 
and consolidated on HT premises. The time-

line currently envisioned is that Human Techn-
opole’s in-house technology transfer activities 
will begin in 2021.
Beyond setting up its own technology trans-
fer activities, and in line with HT’s commit-
ment to the wider academic community, we 
are exploring potential ways in which Human 
Technopole could contribute to enhancing 
technology transfer opportunities for Italian 
researchers more broadly. Successful tech-
nology transfer requires a broad range of IP 
and business skills and expertise, coupled 
with research experience, in order to be able 
to understand the underlying science as well 
as understand, attract the interest of and ne-
gotiate with commercial partners to develop 
optimised commercialisation strategies for in-
dividual products and technologies.

Promoting an entrepreneurial mindset in the 
academic world is paramount. In this context, 
one avenue already described is entrepre-
neurship courses. Technology transfer pro-
fessionals with adequate competence and 
skillset are also in short supply, particularly in 
Italian Universities and research institutions. In 
view of this, a further avenue for HT to engage 
in future would be to organise and provide 
systematic, high-level professional training for 
a new generation of technology transfer pro-
fessionals with a focus on exploiting biomedi-
cal research and development results.

In addition to training courses, HT will be in-
volved as much as possible in the organisa-
tion of other events and initiatives around the 
exploitation of research results for academic 
institutions, and in this context, we have start-
ed to engage with partners. For example, HT 
recently partnered with the 2020 edition of 
the BioinItaly/Startup Initiative, promoted by 

4.5  �Technology Transfer and Industry Relations
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the biotech industry association Assobiotec 
and the accelerator Intesa San Paolo Innova-
tion Center, with a focus on the development 
of biotechnology and healthcare startups. In 
the meantime, we continue to have discus-
sions with relevant players at Universities and 
other public and private non-profit organisa-
tions active in this sector to explore the na-
tional technology transfer scene and identify 
additional ways in which HT could benefit the 
wider academic community. While it is not 
envisioned for Human Technopole to direct-
ly set up and manage start-up accelerators 
or incubators over the period of this Strate-
gic Plan, initiatives in this area are being de-
veloped as part of the MIND site (Supporting 
Document 5 “Campus Development Plans”) 
that HT will closely collaborate with and where 
possible take advantage of to create nearby 
“innovation spaces”.

Human Technopole’s relations with industry, 
however, will go beyond those directed at 
promoting technology transfer. Over the last 
year, the HT leadership has engaged in many 
interactions with potential corporate partners 

in a variety of areas, including biotech, phar-
maceuticals, instrumentation and IT, talking 
with companies active in the fields of genom-
ics, data analytics, biomedical imaging and 
multiple others. Different models have been 
discussed with each of these, depending on 
complementarity with HT’s science and op-
portunities for specific collaborative initiatives. 
These range from the implementation of joint 
postdoctoral projects or programmes, over 
joint training initiatives (i.e. the organisation of 
courses and workshops) to R&D collaborations 
for the co-development of novel instruments, 
tools (e.g. algorithms and software) and appli-
cations – with such activities being sponsored 
or co-sponsored by the relevant corporate 
counterparts. Opportunities are also being 
explored to set up more formal, longer-term 
partnerships with selected firms, combining 
the provision of instruments and services with 
co-development endeavours and access to 
new technologies, for example to be made 
available for testing by HT researchers as well 
as external users through HT’s Core Facilities. 
In future, joint HT-industry laboratories are also 
a possibility, though concrete plans for these 
are not yet in development. 

HT’s first institutional collaboration, with  
Politecnico di Milano, dates back to February 
2018 – before the HT Foundation was formally 
established or any HT staff were employed – 
and led to the creation of the joint Centre for 
Analysis, Decisions and Society (CADS).
In 2019, a framework agreement was signed 
between HT and the Statale University of Milan, 
which lays the foundations for future scientific 
collaboration, to be established through e.g. 
joint research projects, training programmes, 

outreach and public engagement activities 
and/or exchange of staff. HT has recently con-
cluded similar strategic partnership agree-
ments with the University of Naples Federico 
II and with the University of Torino. We are 
currently discussing similar agreements with 
a few other potential partners, and we will 
continue to actively promote broad scientific 
collaboration agreements with academic in-
stitutions in Italy as well as abroad.

4.6  �Scientific Partnerships and Collaborations 
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In line with HT’s intention to engage with all 
relevant stakeholders, regular discussions 
have taken place and framework agreements 
for scientific collaboration similar to those 
made with academic partners were signed 
with Alisei and CLAN, national “clusters” es-
tablished by the Ministry for Universities and 
Research, to promote interactions between 
industry and academia to enhance research 
and innovation capacities nationally in the 
fields of life science and agri-food and nutri-
tion, respectively.

Interactions with the surrounding research 
community have been increasingly intensify-
ing and diversifying over late 2019 and 2020, 
following the announcement of the first mem-
bers of the HT scientific leadership, i.e. HT’s 
first Heads of Research Centre and Group 
Leaders. Their appointment has triggered an 
intense wave of initiatives and meetings with 
various players in the biomedical science 
community, who are eager to collaborate with 
HT on the basis of complementary expertise 
and/or common research objectives. Con-
crete collaborations have kicked off with both 
academic and clinical partners, including the 
European Institute of Oncology and Univer-
sity of Milan and the ASST FBF Sacco Hospi-
tal in Milan, the University of Padova and the  
Institute of Pediatric Research Citta’ della  
Speranza – IRP in Padova, the IRCCS Neuromed 
in Molise, and the IRCCS Associazione Oasi  
Maria Santissima in Sicily. Collaborative en-
deavours are also at an advanced stage of 
discussion with the Istituto di Candiolo FPO 
IRCCS in Turin and the Ospedale Pediatrico 
Bambino Gesù in Rome (outlined in Support-
ing Document 1 “Research Plans”).
Already formalised collaborations (e.g. with 
the University of Rome Tor Vergata) as well as 
emerging ones (e.g. with the University of Na-
ples) related to the management of biomed-
ical databases and bioinformatics resources 

are also worth mentioning. Other potential 
collaborations, lying at the forefront of scien-
tific and technical development in areas such 
as biomedical imaging technologies and neu-
roscience, are being explored but are not yet 
finalised. 
As discussed above, it is also important for 
Human Technopole to build links with Euro-
pean and international institutes and collab-
orative initiatives, including by coordinating 
Italian efforts and/or participating in large-
scale international collaborative research 
endeavours and consortia. Three of these, in 
which HT is already involved, are illustrated 
here by way of example. The participation in 
all of these initiatives is strategic for HT and as 
such will be cross-cutting, involving scientists 
from different Centres and Core Facilities who 
will work together across disciplines and re-
search topics.

-	� Human Technopole joined the European 
LifeTime FET Flagship initiative as an as-
sociate partner. The LifeTime consortium, 
which brings together over 120 leading 
scientists from over 90 research institutes 
in 15 countries, aims to improve health and 
patient care by tracking and understand-
ing human diseases at single cell resolu-
tion, with a particular focus on single-cell 
multiomics, organoids and machine learn-
ing. 

-	� The Human Cell Atlas represents a glob-
al effort combining expertise in biology, 
medicine, genomics, technology devel-
opment and computation to build a com-
prehensive collection of cellular reference 
maps, characterising each of the thou-
sands of cell types in the human body. A 
systematic study of the molecular mech-
anisms underlying the production, func-
tion and combined activity of different cell 
types in health and disease would be an 
incredibly valuable resource for the global 
research community. 
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-	� The Cancer Dependency Map is a partner-
ship begun between the Broad Institute 
(USA) and the Wellcome Sanger Institute 
(UK) that pools expertise, data and com-
putational tools to systematically identify 
genetic and pharmacologic cancer de-
pendencies and the biomarkers that pre-
dict them. Initial discussions with selected 
consortium partners have been very posi-
tive and are expected to result in HT join-
ing the initiative, in an effort to dynamically 
characterise the genetic dependencies of 
glioblastoma, in particular.

HT will join collaborative endeavours in the 
area of research infrastructures and services 
in addition to research-oriented collabora-
tions. In this context, relevant ESFRI consortia 
for shared European research infrastructures, 
such as ELIXIR (for data resources), Euro-Bio-

Imaging (for biomedical imaging) and BBMRI 
(for bio-banking), are of great strategic impor-
tance. Italy is a member of all three European 
projects, so a first step will be to connect with 
the Italian nodes of these infrastructures to 
learn about their activities, explore potential 
synergies and discuss what HT can contrib-
ute based on current needs. HT has already 
engaged in discussions with, and aims to join, 
ELIXIR-IT (i.e. the Italian node of ELIXIR) to 
contribute with its expertise and Facilities – to-
gether with the many other partners that make 
up the node – to the development and con-
solidation of a strong national bioinformatics 
infrastructure for Italian research. Once HT’s 
imaging related Facilities (for Light Microsco-
py Imaging, Cryo-EM and Image Analysis) are 
successfully set up, we will initiate discussions 
with Euro-BioImaging, with a view to becom-
ing a node for user access to selected applica-
tions and services.
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/5 STRATEGIC PLAN IMPLEMENTATION  
AND KEY PERFORMANCE INDICATORS

This last section provides an outlook of the 
progress in Human Technopole’s develop-
ment to be expected over the period 2020–
2024, based on the plans set out in this docu-
ment. As mentioned above, it is important to 
note that these, especially in terms of scientif-

ic activities, are largely based on the current 
size and staff recruited to Human Techno-
pole, whose growth over the next five years 
will lead to a significant expansion of activities 
and the likely development of new initiatives 
in many areas. 

The recruitment of the first core of HT sci-
entific leadership started in 2019 and has 
led so far to the appointment of seven re-
search leaders, who are expected to grad-
ually transfer their research activities to 
Human Technopole over the end of 2020 
and first half of 2021 as suitable space be-
comes available or is constructed. The re-
searchers who were selected through this 
first round of scientific recruitments are (in 
alphabetical order): 

-	� Piero Carninci – Geneticist; Deputy 
Director of the Center for Integrative 
Medical Sciences, Leader of the Labo-
ratory for Transcriptome Technology, 
and Leader of the Laboratory for Single 
Cell Technologies at RIKEN (Yokohama, 
Japan); HT will take advantage of his ex-
pertise to build the Centre for Genom-
ics where he will be Head of Functional 
Genomics.

-	� Francesco Iorio – Computer scientist; 
Principal Staff Scientist at the Wellcome 
Sanger Institute (Hinxton, UK); will be a 
Group Leader in the HT Centre for Com-
putational Biology.

-	� Florian Jug – Computer scientist; Group 
Leader at the Center for Systems Biolo-
gy Dresden of the Max Planck Institute 

of Cell Biology and Genetics (Dresden, 
Germany); will be a Group Leader in the 
HT Centre for Computational Biology 
and will lead the Image Analysis Core 
Facility.

-	� Nereo Kalebic – Molecular neurobiol-
ogist; postdoc at the Max Planck Insti-
tute of Cell Biology and Genetics (Dres-
den, Germany); will be a Group Leader 
in the HT Centre for Neurogenomics.

-	� Gaia Pigino – Structural cell biologist; 
Group Leader at the Max Planck Institute 
of Cell Biology and Genetics (Dresden, 
Germany); will be the Associate Head 
of the Centre for Structural Biology with 
the special responsibility to contribute 
to building up Cell Biology expertise 
and activity at HT.

-	� Giuseppe Testa – MD; Professor of Mo-
lecular Biology at the University of Mi-
lano and Group Leader at the European 
Oncology Institute (IEO) (Milan, Italy); 
will be the Head of the HT Centre for 
Neurogenomics.

-	� Alessandro Vannini – Structural Biolo-
gist; Deputy Head of the Structural Bi-
ology Division at the Institute for Cancer 
Research (London, UK); will be the Head 
of the HT Centre for Structural Biology.

5.1  �Building HT’s scientific  
and organisational structure
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The seven founding HT Group Leaders 
clearly represent a mix of established, 
senior scientists, recruited to lead HT’s Re-
search Centres and Programmes, and of 
more junior investigators who join Human 
Technopole as independent Group Leaders 
– in the areas of Genomics, Neurogenomics, 
Computational Biology and Structural Biol-
ogy. While the first recruitment rounds in all 
of these areas included searches for senior 
investigators, in cases where no suitable 
senior candidate could be identified but 
outstanding Group Leader candidates were 
available, it was decided to recruit these as 
Group Leaders to be able to kick-start activ-
ities in the relevant areas.
Searches for the Heads of HT Research Cen-
tres and Programmes that were not identi-
fied in the first recruitment round were re-
peated in 2020. As a result, discussions are 
currently ongoing with candidates for the 
positions of Head of Population and Medi-
cal Genomics, Head of Computational Biol-
ogy and Head of CADS. If these discussions 
are concluded positively with all three can-
didates, the appointment the HT senior sci-
entific leadership for the period covered by 
this plan will be completed in Autumn 2020. 
A second round of calls for Group Leaders 
in all five of HT’s Research Centre areas was 
recently launched that will identify addition-
al PIs to start at HT over the course of 2021. 
It is envisioned that, including the founding 
investigators, each Research Centre will be 
composed of 5-6 independent groups at 
the end of the Strategic Plan period. In line 
with the larger size and programme-based 
structure envisioned for the Centre for 
Genomics, up to 8-10 independent groups 
will be recruited to it over the same period. 
As previously discussed, the overall growth 
and the number of research groups to be 
active at HT until 2024 also largely results 
from the limited availability of physical 
space – until the main HT research building 

(South Building, Supporting Document 5, 
“Campus Development Plans”) can be con-
structed and ready for occupation.
All HT scientific staff is recruited through in-
ternational, open calls and stringent, strictly 
meritocratic selection procedures carried 
out by internal as well as external experts 
in the relevant fields. Based on the strategy 
set out for the institute, most Group Lead-
ers will be hired on fixed-term contracts for 
five years, renewable once (i.e. 5+5-year 
terms). After their time at HT, Principal In-
vestigators (PIs) will be well equipped to 
access high-level job opportunities at na-
tional Universities, research hospitals and 
research centres. Flexibility, in terms of 
the timing of their relocation, will be guar-
anteed at the end of their term at Human 
Technopole to ensure that researchers can 
adequately plan the next step in their ca-
reers and move on to suitable, truly com-
petitive positions. We will also encourage 
HT researchers to accept joint appoint-
ments in order to help them prepare for a 
move to another institution and will allow 
them to spend significant time and effort 
preparing their future position and labora-
tory in the final years of their contract.

Recruitment in the area of scientific facili-
ties and services is also progressing rapidly 
and has already led to the identification of 
a Head of the Cryo-EM Facility. Searches 
for leaders of the other main HT Facilities 
are either ongoing or will be launched by 
the end of 2020, to ideally have the manag-
ers start at HT in early 2021. In terms of the 
higher-level, strategic oversight of these, in 
the initial phase of setting up and opera-
tion of HT’s services, Facilities will largely 
be associated to Research Centres in the 
areas most closely related to or that make 
most use of their service. As the Facilities’ 
activities grow and mature, an alternative 
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model that sees a Head of Core Facilities 
taking responsibility for all of the Core Fa-
cilities will be adopted.

An overview of HT’s scientific management 
structure, along with the state of the rele-
vant recruitments is presented in Figure 1.

Figure 1: Planned management structure of HT Research Centres and Facilities and current state of recruitments. 
(green: leaders recruited; yellow: recruitment ongoing; red: not recruited) 
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A comprehensive update of the HT institu-
tional strategy, resulting in the production 
of a detailed Strategic Plan, will be repeated 
every five years. This first document, in par-
ticular, lays out the plans for the first stage of 
Human Technopole build-up and the launch 
of its initial core activities. If all aspects of the 
current plan are carried out successfully, HT 
will be an institute of significant size by the 
end of 2024. While the seven founding HT 
Group Leaders are identified at this point, it is 
envisioned that around thirty research groups 
will be active in the different HT Research 
Centres by the end of this period. Although 
it is too early to make reliable predictions, the 
first outcomes of HT’s planned activities will 

be evident, both in terms of research outputs 
(e.g. publications, grants, etc.) and in terms of 
benefits to the surrounding biomedical com-
munities (e.g. in the form of access to infra-
structures, training, etc.). Many of HT’s future 
activities, however, naturally depend on HT’s 
evolution and on the research lines to be pur-
sued by future recruits, hence it is difficult to 
set comprehensive milestones or targets for 
2020–2024. We have however identified a 
number of indicative milestones, not intend-
ed to be interpreted rigidly, related to HT’s 
mission areas and currently planned initia-
tives that can be used to monitor progress, 
which are presented in Figure 2.

5.2  �Progress Indicators

In parallel to the scientists that will make 
up HT’s Research Centres and Facilities, we 
also envision rapid growth of Human Techn-
opole’s overall structure and personnel over 
the period 2020-2024, including in the are-
as of Operations/Administration and other 
support functions. An overview of functions 
envisioned in HT’s future organisation is 

shown in Figure 3, Annex 3 (“Operations 
and Administration”). Of the roughly 80% 
scientific personnel that will make up HT 
staff, it is currently envisaged that roughly 
70-75% will be dedicated to research and 
roughly 25-30% to service and scientific/
technical support activities.
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OVERARCHING MISSION

STRATEGIC GOALS

STRATEGIC INITIATIVES 2020-2024

KEY INDICATORS

Promote and contribute to improving human health and well-being
 

Promote the Development 
of Biomedical and Health 
Research
 

- �Genomics
- �Neurogenomics
- �Computational Biology
- �Structural Biology
- �Analysis, Decisions and 

Society
- �Cross-Centre Research Lines
- �National and International 

Collaborations
 

- �Research groups - 25/30
- �Scientific publications - 250
- �External grant funding  

(in 2024) - 10/15% of total
- �Prizes, awards & honours - 

10 ERC grantees, in various 
categories

- �Academic collaborations - 
1/2 per research group

- �Coordination of collabora-
tive initiatives and/or  
grants - 3/4

- �Institutional partnerships - 
15/20

- �Cohort studies involved 
in - 4/5

 

Provide Scientific  
Infrastructure and Services
 

- �Genomics
- �Cryo-EM
- �Light Microscopy Imaging
- �Image Analysis
- �Automated Stem Cell  

and Organoid
- �Data Storage & HPC
- �......
 

- �Internal and external users -  
200

- �Biomedical data  
resources hosted - 5

- �Additional core  
facilities/technologies  
implemented - 2/3

 

Develop Top Scientific  
Talent

- �Talent Sourcing
- �Internal Training
- �External Training
- �Scientific Visitors
- �Early Career Fellows
- �Dissemination, Education  

& Outreach

- �PhD students - 50
- �Postdoctoral  

fellows - 50
- �External training  

events -20
- �Visitors hosted - 30/40
- �Early Career Fellows funded 

- 15/20

Promote Technology  
Transfer and Innovation

- �Technology Development
- �Industry Collaboration
- �Training in Entrepreneurship 

and TT
- �Technology Transfer

- �New methods/Instruments 
developed ( incl. software 
tools) - 5/8

- �Industry collaborations - 5
- �IP/patent applications - 

10/20
- �IP licensed - 5/10
- �Spin-off companies - 1/2
- �Scientists/TT professionals 

trained - 20/40

Figure 2: Strategic initiatives, progress indicators and indicative milestones related to HT mission areas and cur-
rently planned activities. The figures related to key indicators are to be intended as cumulative numbers by the 
end of 2024, unless indicated otherwise. Note that, at this early stage in HT’s development, these numbers can 
only be treated as indicative and should not be interpreted rigidly.
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HT’s activities and plans will be subject to 
stringent quality control – aimed at moni-
toring and assessing the institute’s activ-
ities as well as their relationship to HT’s 
multiannual research programmes – with 
the ultimate goal of ensuring scientific 
excellence, in line with best international 
practice and standards. As laid out in the 
HT by-laws, the evaluation of HT research 
activities will involve the Scientific Com-
mittee, which acts as the advisory body of 
Human Technopole, and the first core of 
which is represented by HT’s Scientific Ad-
visory Board (SAB). The SAB is composed 
of distinguished, internationally renowned 
scientists in a range of disciplines and 
fields of research relevant to HT’s science 
and mission and gives advice with regard 
to all aspects of the development and im-
plementation of the HT scientific strategy, 
as well as on proposals and initiatives from 
Management and how they fit into the real-
isation of HT’s scientific programme. 

The first task for the SAB is to provide an 
evaluation of this Strategic Plan. SAB will 
evaluate the proposed plans in all of areas 
of HT activity, as well as of its strategic posi-
tion and value to the Italian, European and 
international research landscape. 

SAB and later the Scientific Committee 
will also be involved in reviews of HT’s re-
search centres and facilities, that will take 
place every four years and will involve ex-
ternal expert panels covering the range of 
expertise required by the review. The re-
views will cover the scientific performance 
of the parts of HT under review and, where 
relevant to scientific performance, aspects 
of scientific support and administrative 
development of HT. This reflects the best 
practice mechanism for the evaluation of 

top-level international biomedical research 
institutes and research scientists. The first 
evaluation of HT’s scientific activities will 
be in 2024 by which time the initial phase 
of HT growth will have taken place and the 
researchers recruited early in the life of HT 
will have had time to establish their activi-
ties at HT. While all of HT will be reviewed 
simultaneously in 2024 it is envisioned that 
future growth of HT will necessitate sepa-
rating the review of individual or pairs of 
Research Centres into different years due 
to the sheer size of the review panels re-
quired for a comprehensive review.
Following site visits, review panels will pro-
duce a comprehensive report that summa-
rises the review process and incorporates 
the evaluations of the committee and their 
scientific or organisational recommenda-
tions. Having discussed the conclusions 
and outcomes of the review with the HT 
scientific leadership, the Director will for-
mulate a written response to the report, to 
be sent to the members of the review panel 
and, together with the report, to the SAB, 
the Management Committee (Comitato 
di Gestione) and Supervisory Board (Con-
siglio di Sorveglianza). The Supervisory 
Board will receive the opinion of the SAB 
on the review and response and will take 
any action it deems necessary on the basis 
of the review and the SAB report.

Alongside the overall evaluation of re-
search and service activities carried out by 
the different HT Research Centres and asso-
ciated Facilities, these four-yearly reviews 
will also monitor and evaluate the perfor-
mance of individual Group Leaders and 
Managers within the Centres and Facilities. 
Many different factors will be considered in 
making these assessments, including qual-
ity and innovation of research, productivi-
ty (quality and volume of scientific output, 

5.3  �Evaluation of HT’s scientific activities 
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e.g. publications), mentoring and training 
record (including support to the career 
development of junior group members), 
ability to raise external funding (i.e. grants) 
and scientific impact (e.g. awards, honours, 
IP, etc.). The Director will carefully consid-
er the evaluation and recommendations of 
the review panels and will plan a response, 
including possibly through the expansion, 
contraction and/or redirection of specific 
research or service activities or of individu-
al research lines. These plans will be part of 
the review response described above
In terms of the content of the evaluations, 
the review panels will be expected to pro-
vide their opinion in the form of a narrative 
evaluation of each Research Centre and 
individual under review that will be distrib-
uted to the HT leadership and governance 
as well as to the individual under review as 
well as her/his Head of Research Centre. 
This will be complemented by a summary 
rating of overall performance, to cater to 
the need for a more readily accessible and 
succinct evaluation for non-experts that 

will be confidential, only being shared with 
the HT Director and governance bodies. 
Experience in other institutions has shown 
that the confidentiality of such summary 
analyses is important in ensure the inde-
pendence of review committees in reach-
ing their conclusions. HT intends to adopt 
a system for scientific evaluation in which 
Category 1 corresponds to the top 5-10% 
internationally in a specific field of research 
(or provision of a specific technology), Cat-
egory 2 the top 10-20%, Category 3 the top 
20-30%, and Category 4 to average inter-
national performance. HT scientific activ-
ities and staff, being highly selected and 
provided with generous conditions, will 
be generally expected to rank in the first 
two categories. In the event of poor perfor-
mance by an individual or Research Centre, 
the HT Director will consider consequences 
for contract renewal and Research Centre 
restructuring which will then be discussed 
with the SAB and Management Committee 
before implementation.
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