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Update on DNA-TRAP

After more than two years of activity, the project has recently
got over its half term. This event was “celebrated” in May
2015 in Norwich, UK where we all gathered together to
evaluate the results, highlight the main problems
encountered so far and discuss the work priorities and how to
proceed with the exciting tasks we aim to achieve.

After the interesting discussions, guided by the External
Advisory Board, the main topics that were agreed to prioritise
are:

- Understand the mechanisms of transcription factors decoys
(TFDs) action on targeting and delivery by NPs.

- Optimise the parameters of our candidate NPs (Drug
Discovery Phase) as soon as possible. Then, focus on one
single pre formulation (or maximum two) to develop further
as a formulation.

- Set clear agreement on the final objectives for each partner
within the project (academia: more focused on drug discovery
phase, industry: more interested in drug development and
product delivery).

Although Procarta Biosystems recently left the project, the
DNA-TRAP team is still growing, as a new Research Scientist
joined UEA in June 2015 and one is starting soon (April 2016).

UEA Extingts.

www.uea.ac.uk
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HEADLINES AND NEWS

The DNA-TRAP 3" annual meeting will be
held in Turin, Italy on the 15t and 16t of
March 2016. The consortium and EAB will
meet to discuss progress as we are
approaching month 30 of the project.

In October 2015, the health ministers of
the G7 gathered together in Berlin to
discuss the political and financial
strategies they intend to follow on the
theme of antimicrobial resistance (AMR).
For further details, see the Declaration
of the G7 Health Ministers entitled Think
Ahead. Act together.

In January 2016, during the World
Economic Forum in Davos, the
Declaration by the Pharmaceutical,
Biotechnology and Diagnostics Industries
on Combating Antimicrobial Resistance
was launched. This declaration was
signed by pharmaceutical industries,
and biotech companies from all over the
world to “call on governments to work
with them to develop new and

alternative market structures that
provide more dependable and
sustainable market models for

antibiotics”. For more details visit the
webpage: http://amr-
review.org/industry-declaration.

XQANoveCTop

www.nanovector.it

CSGl

www.csgi.unifi.it
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The Mid Term Review Meeting

Like in those big family meetings where you seat around a table full of good food for hours and hours,
in a research project involving partners across Europe, it is always good to get together, discuss
results, face the challenges, and plan future experiments. All this was done during the midterm review
(MTR) meeting that was held in Norwich in May 2015.

In perfect synergy with the spirit of the Industry Academia Partnerships and Pathways (IAPP) project,
the DNA-TRAP MTR meeting was organised over a four day schedule to allow time for scientific
discussions and dissemination activities.

The agenda included two open workshops, organised by Nanovector and Procarta Biosystems, a
meeting with the European Commission, full scientific discussions for all the work packages, a
strategic managerial update and, last but not least good food and drinks in a nice restaurant in town.
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The DNA-TRAP group and the external advisory board in Norwich for the MTR meeting. Even if it
was the end of May, it was still pretty cold and windy.
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, CEO of Nanovector had the
challenging task to open the MTR meeting with the
workshop entitled “Solid Lipid Nanoparticles - A
tool in nanomedicine”. He introduced the history of
Solid Lipid Nanoparticles (SLN), from their first
applications around 25 years ago, to their most
recent development as drug delivery tools. Dr.
Gasco pointed out that, thanks to their preparation
method based on a complex micro-emulsion
method, SLN can be easily scaled up and have
advantages high stability, improved
bioavailability of hydrophobic molecules and the
possibility of lyophilisation. Then,

such as

and illustrated more in
detail how SLN are prepared at Nanovector and
how they encapsulate hydrophobic and hydrophilic
drugs through a warm microemulsion process.
Luckily, it was possible to set up a proper practical
demonstration and the two scientists successfully
prepared a batch of SLN for the audience.

The workshop also included external speakers such
as from Boxall IPM Ltd, who gave
an inspiring presentation about the issues of
patents, trademarks focusing on how to bring
pharmaceutical products successfully to the
market. After that, )
Associate Professor in Chemistry at the Politecnico
di Milano, Italy, illustrated her recent work in the
“Development of superflorinated probes for highly
sensitive in vitro imaging & diagnostics”.

The second day of the meeting was organised by
Procarta Biosystems in the Bob Champion Research
and Education Building at the Norwich Medical
School. The workshop, entitled “Nanoparticulate
antibacterials to meet the challenge of multi-drug
resistance”, aimed to bring together experts in the
field of nanomedicine and antimicrobial resistance.

, Dr. Jane. Moore and

from Procarta Ltd,
presented the technology that the company is
developing and explained the big impact that it

Biosystems
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might have in the development of new types of
antibacterial agents. In this context, they spoke
about the progress made in designing proper small
DNA molecules called Transcription Factor Decoys
target and block different
transcription factors involved in DNA transcription,
thus avoiding bacteria replication.

Other speakers included representatives of major
companies in the area as well as academics from

able to several

top research organisations groups with expertise in
nanomaterial characterisation and manufacture,
resistance, diagnostics and health.
Among these from Tecrea and

antibiotic

from BlueBerry Therapeutics
underlined the need of developing new smart
antibacterial agents able to break the traditional
resistance mechanisms to antibiotics and presented
the strategies they are developing in their
companies, loading Peptide Nucleic Acids and
Aptamers into their proprietary NPs.

, co-founder of the British Society for
Nanomedicine, took the audience on a fascinating
trip touching all the most promising applications
that NPs might have and the most advanced
solutions that scientists are exploring to develop
new materials for medical applications.

, member of the Executive
Board of the European Technology Platform on
Nanomedicine, how the most
challenging step to bring new nanodrugs to the
market is the scaling up of their production and
underlined the efforts that should be done to
improve the translational process from a preclinical
to a clinical world.

At the end of the day,

reminded us

thanked the speakers for such interesting
presentations and the audience for participating
with curious questions leading to a very

constructive discussion. A full list of the speakers
can be found online on the DNA-TRAP project
website.



The “science day” was long and exciting, with a
exhaustive series of presentations about the work
done throughout the different work packages of
the project. The project coordinator, Dr. Kostas
Hatzixanthis, resumed the overall status of the
project and set out the priorities for future works.
The agreed to focus the
identification the best pre-
formulations to be developed as formulations.

consortium on

of candidate

Challenges like manipulation, solubility, stability

and regulatory pathways arisen with the NPs used

so far and the need of studying the application of
new scaffolds was underlined.

To further develop candidate

formulations different strategies were agreed:

- Evaluation of new analogues of our well
standardised delivery vector CM2 to increase
solubility and manipulation;

- Use of different lipids for the preparation of
liposomes and study more in detail the activity
and bacteria internalization of SLN produced
with a pharma grade matrix;

- Improve the control of the particles with
microfluidic production strategies;

- The need to establish drug manufacturing
process was also pointed out;

- Optimisation of liposomal and SLN based
formulations;

- Validation of manufacturing processes.

our pre-

The main scientific activities that were planned by
the consortium include:

NP
analysis

ultrastructure
(ELETTRA,

the
through  synchrotron
Trieste, Italy);

- Characterisation of TFD condensation in NP

- Determination of

encapsulation and relaxation when released
(CD, fluorescence);

- Further characterisation of NP entry
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mechanism in bacterial cells and TFD release

using model membrane (FCS,
confocal, SIM);
- Safety testing of optimal TLNP formulations;

- Work on TLNP penetration of Pseudomonas

systems

aeruginosa biofilms

At the end of the scientific update, the External
Advisory Board shared with the partners their
precious comments and suggestions.

They pointed out that the priorities are mainly
based on the development of a new and final
generation of TFDs with a clearly understood
mechanism of action on target and the finding of
effective delivery by NPs. Moreover, they
suggested to optimise the parameters of
candidate NPs (Drug Discovery Phase) as soon as
possible. The need of focusing on one single pre
formulation candidate (or maximum two) to be
developed as formulation was also underlined.
Finally, it was noticed that the progress towards
the final objectives for each partner within the
project (academia: more focused on drug
discovery phase, industry: more interested to
drug development and product delivery) is
proceeding fruitfully.

Hair-pin

Structure of an Hairpin DNA.
(Adapted from: Younghyun Cho et al. 2014)
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Secondments
At UEA

Paolo Gasco (from Nanovector): Paolo seconded to Norwich in August 2015. During his stay at UEA, he
was involved in the study of bacterial and eukaryotic cell uptake of SLN fluorescent samples prepared
at Nanovector. He also gave a talk about the main research performed at Nanovector and was
frequently involved in various scientific discussions.

Kostas Hatzixanthis (from Procarta): Kostas seconded at the
School of Biological Sciences at UEA and was involved in the
cytotoxicity assessment of different formulations. Kostas was
indeed able to perform various cytotoxicity assays and also help
in the confocal microscopy experiments performed with
eukaryotic cells and fluorescent nanoparticles.

Francesco Barbero (from Nanovector): Francesco joined UEA as
a secondee in November 2015. Francesco was involved in the
biological characterization of different liposomal formulations
which he previously developed and characterized during his
previous secondment at CSGI, Florence. While at UEA, he
worked on the bacterial and eukaryotic cell interactions of those
liposomes as well as on their cytotoxicity and antibacterial
activity.

Patrizia Floris (from Nanovector): Patrizia arrived in
Norwich in October 2015 for a secondment at the
School of Pharmacy at UEA. Patrizia has been
involved in the development and characterization of
liposomal encapsulation of antibiotics. She has also
been trained in cell culture techniques and
performed several cytotoxicity assays.

Kostas Hatzixanthis and Patrizia Floris while busy
splitting cells and performing chromatography on

At CSGI liposome samples

Davide Carta and Francesco Rossi secondeed to CSGI in May 2015 and they were part of the team that
went to Trieste Synchrotron for small-angle x-ray scattering experiments. The measurements ran non-
stop over two days so they had to work at odd hours, such as sunset to sunrise! Upon their return to
Florence, they were taught the first steps in the analysis of the rather complex data the team brought
home. Francesco prolonged his stay throughout June and went back to CSGI once again in August,
gaining a lot of first-hand experience on the preparation and characterization of liposomes, in
particular with dynamic light scattering and circular dichroism spectroscopy.

Francesco Barbero: In September 2015 it was time for another Francesco, Mr. Barbero from
Nanovector, who stayed two months at CSGI to work with liposomes and their interaction with model
lipid membranes. He had a chance to use the confocal microscope with Costanza Montis and learnt the
basics of microfluidics by collaborating with the visiting researcher, Pierre Joseph from the LAAS
Laboratory in Toulouse.
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Grant Wheeler (from UEA). Grant was secondedfrom UEAto Nanovector on July 2015. He
had the chanceof learning how solid lipid nanoparticles (SLNs)are designedand prepared.
Grant gave a talk about the main research lines he supervises at UEA Grant also had the
chanceof experiencingareal south-europeansummer with temperatures rising up to 35°Cin
Turin.

Chris Morris (from UEA) Chris was secondedfrom UEAto Nanovectorin September2015
and December 2015. In the first part of the secondment he actively participated in
. AT T OA prépbsél 6f @ew moleculesinteresting for the DNATRAPproject, while in the
secondone he was involved in the supervision of progress on formulation of antibiotics in
SLNs

Annalisa Salvatore (from CSGI) Annalisa was
secondedfrom CSGlo Nanovectorin October and
November2015. Shehad the chanceto learn all the
particularities about SLNsformulation, focusingthe
first part of the secondmentin the modulation of
some physicochemical characteristics of SLNslike
size and polydispersity index, whereas in the
secondpart she was working on the encapsulation
of antibiotics.

Lisa Romei (from CSGI): Lisa was seconded to
Procarta Biosystems from January to July 2015.
During her time in Norwich, she prepared several
liposomes loaded with TFD and decorated with CM2
in order to optimise their antibacterial activity. She
optimised a technique to quantify the amount of
TFDs that are encapsulated inside and evaluate their
release after breaking the particles with different
agents. Once she optimised the system, she
evaluated the antibacterial activity of her liposomes, Lisa Romei while opening a box full of
by comparing different TFDs and how different SLN, carefully shipped from Nanovector
quantities of CM2 influence the survival of the

bacteria.
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DISSEMINATION

We all know how important science is in our daily life of scientists and most important of human
beings. However, sometimes we forget (as scientists), how important is to communicate science,
not only throughout the scientific community, but also among the general public. This helps in
making everybody more aware of the fundamental role of research in improving quality of life.

NORWICH SCIENCE DAY 2015

The Procarta team engaged with young scientists to make a
model bacteria cell, explore the insides of your body and
find where bacteria live, and explained why you need to
wash your hands with help of UV light boxes. There were
lots of pretty pictures of real bacteria, and an opportunity
to draw your own.

There were also posters explaining the use of microscopes,
the size of nanoparticles, surgery now and in the past, and
the problem of antibacterial resistance, and models of
DNA.

The day was a big success and attracted more than 2,200
visitors, we made 150 bacteria cell models with young

children. Alexand our little Mariannadiscussing
about human anatomy at the Norwich
EUROPEAN RESEARCHER’S NIGHT-Turin Science Day 2015

T—

The night of the 25th September 2015, the
Nanovector team took part in the european
initiative “European Researcher’s Night” which took
place in the Palace Square in Turin and where they
had the chance to share with people the DNA-TRAP
project and motivate the rational use of antibiotics.

Ana Gonzalez explaining some of the
highlights of the DNATRAPproject at the
Europeanw S & S | NigktS Aslthé sun
went down many torinese peoplewent out
to enjoyan amazingnight!

DR. CHRIS MORRIS AT WISBECH GRAMMAR SCHOOL.

On January 20th 2016 Dr. Chris Morris and Dr. Leopoldo Sitia visited Wisbech Grammar School
(Wisbech, Cambridgeshire, UK). For more than 45 minutes, at 4 in the afternoon, a big class of
teenagers listened to Dr. Morris talking about antibiotics, antibiotic resistance, transcription factors
and nanoparticles. The students showed to fully understand the main concepts of the talk and asked
several questions about TFD specificity, how the NPs can recognise and target bacteria and if viruses
could be used to deliver DNA based therapeutics. Unfortunately, some of these questions cannot be
answered yet!
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, recruited by CSGI, took part in the European Nanomedicine Meeting in
Grenoble (7th-9th December 2015), where she presented a poster on some of the early DNA-TRAP
work involving cubosomes. She also had the chance to meet with Mr. Patrick Boisseau, DNATRAP
external advisory board member, who works in Grenoble..

, recruited by Nanovector, attended the Control Release Society (CRS)
Annual Meeting that took place in Edimburgh (26th - 28th July 2015), where Paolo Gasco was an
invited speaker in the mini-simposia of European Technology Platforms on Nanomedicine:
Translation of Nanomedicines. In that session they had the chance to meet Liam Good (Tecrea Ltd.)
and to have a fruitful informal discussion with him.

and attended ‘Genesis 2015’, the UK’s premier Life Sciences and
Healthcare networking conference. The meeting was held in London, on Thursday 10th December
2015, where they could hear about new technologies, identify funding and collaboration
opportunities and discuss the DNATRAP findings with other interested parties and the public.

, and participated with an oral presentation
and a poster to the First Young Researchers Meeting organized by the British Society for
Nanomedicine in Liverpool, August 6-7 2015.

4 N

+ International Conference on Nanomedicine, Drug Delivery, and Tissue Engineering
April 1-2,2016 Prague CzechRepublic

* The 43rd Annual Meeting & Exposition of the Controlled Release Society
July17-20, 2016 Washington State Convention Center Seattle, Washington, U.S.A

« 13t International Conference on Nanosciences & Nanotechnologies
July2z9, 2016 Thessaloniki, Greece

« 13t International Conference on Nanostructured Materials
August 712, 2016 Québec, Canada

* International Conference On Nanomedicine And Nanobiotechnology
September 2830, 2016 Paris, France

* Annual International Meeting on Antimicrobial Resistance in Microbial Biofilms and
Options for Treatment
October 0507, 2016 Belgium Ghent

* 2nd World Congress and Exhibition on Antibiotics

\ October13-15, 2016 Manchester, UK /




