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The University of Basel

• The Basel Hub is the World’s Headquarter of Life Sciences: Roche, Novartis, 
Actelion, Lonza, Syngenta etc

• University of Basel: oldest in Switzerland from Paracelsus to Wüthrich via 
Reichsten

• Dpt Chem. 15 Professors with a heavy focus on Life Sciences and 
Nanotechnology (15 mio CHF/year external funding); exceptional 
infrastructure, including newly renovated building

• Strong collaboration with the Bio-Systems Science Engineering Dpt of the 
ETHZ D-BSSE)

• Leading House of a National Centre of Competence in Research “Molecular 
Systems Engineering” (joint with the D-BSSE)

• Ward Group: 20 coworkers, (12 postdocs). Focus on in vivo catalysis and 
artificial metalloenzymes (Director of the NCCR Molecular Systems 
Engineering)



Innovative Training Networks (ITN) – Marie Skłodowska-Curie Actions

H2020-MSCA-ITN-2017 (THERACAT-765497)

The University of Basel



Innovative Training Networks (ITN) – Marie Skłodowska-Curie Actions

H2020-MSCA-ITN-2017 (THERACAT-765497)

The Ward Group in Short

• The Ward group is in the business 
of Artificial Metalloenzymes

• Rely on supramolecular 
interactions to accumulate a non-
natural cofactor in a protein of 
interest

• Target a protein that is 
overexpressed on the surface of 
cancer cells to accumulate the 
abiotic cofactor

• The cofactor catalyzes the 
uncaging of a protected drug

• Multiple turnovers of the 
immobilized cofactor allow to 
selectively treat the cells that 
overexpress the protein of interest

• Currently, we focus on human 
Carbonic Anhydrase IX
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Recruitment at UniBas

ESR10: Targeting human Carbonic Anhydrase IX for Drug Release via Metathesis

Job position advertised on:

Euraxess: Job Offer id: 313142

Website: 

https://www.chemie.unibas.ch/

Name of selected researcher: Boris Lozhkin

Number of Applicants: 39

Applicants Interviewed: 3

Contract start date: 1/12/2018

Contract end date: 30/11/2021

Recruitment completedSupervisor: Prof.  Thomas R. Ward
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Planned secondments: TUE – synthesis of SCPN for 
imaging (M24, 3 months); CRUK – training in outreach 

(M38, 3 months). 

Expected results (deliverables): Prodyes synthesis (D2.2); Data 
on catalyst turnover and stability (D2.3); Overview of the 

structure-catalysis relations (D2.3) 
 

ESR 7 - IBEC 
Super resolution imaging of catalytic 

nanoparticles delivery 
PhD: 
Yes 

Deliv.: 
3.2, 3.3 

Start 
date: M9 

Duration 
36 

WP3 

Objectives: 1. Develop a method for STORM nanocatalyst imaging; 2. Imaging the localization and amount of nanocatalyst in 
different models; 3. STORM imaging of prodye activation in different models.  

Description: ESR7 will use super resolution imaging to track the delivery and the activity of nanocatalysts in different biological 
models. Super resolution microscopy allows for multicolour imaging in cells and tissues with 20 
nm resolution and is therefore an ideal tool to study the interactions of nanostructured materials 
with living matter. Different nanostructures (e.g. ESR1-4) will be labelled with Cyanine dyes 
suitable for Stochastic Optical Reconstruction Microscopy (STORM) and administered to i) 
culture of cancer cells; ii) 3D models of tissue environment (ESR9). At the desired time point 
the sample will be fixed and imaged with STORM revealing with high accuracy the localization 
and amount of catalyst that reach the target. With an analogous procedure, we will be able to 
localize and quantify the amount of activated prodye in different biological model simply using 
a STORM-compatible prodyes. 
 

Planned secondments: BGX – imaging of gel 
models (M21, 3 months); TAU – in vivo and ex 

vivo imaging of catalysis (M30, 4 months).  

Expected results (deliverables): Protocol for nanocatalyst STORM 
imaging (D3.2); Data on nanocatalyst localization in cell and 3D cultures 

(D3.2); Map of catalytic activity in cells and tissues (D3.3) 
 

ESR 8 - TUE 
Catalytic single chain polymeric 
nanoparticles targeted delivery 

PhD: 
Yes 

Deliv.: 
3.1, 3.3 

Start 
date: M9 

Duration 
36 

WP3 

Objectives: 1. Preparation of SCPN with peripheral GE11 peptide; 2. Assessment of targeted delivery of GE11-SCPNs into 
cancer cells; 3. Development of a protocol for inter- and/or intracellular prodrug activation by SCPNs. 

Description: ESR8 will focus on (1) assessing targeted delivery strategies to cancer cells 
for the SCPNs developed in WP1 and (2) evaluating the efficacy of prodrug activation of 
protected Panobinostat and fluorouracil in cells. The best performing SCPN will be 
functionalised with the GE11 peptide which shows high specific binding to the EGFR 
receptors overexpressed in cancer cells (e.g. breast cancer). The obtained SCPNs will also 
be provided with a suitable fluorescent label and untargeted and targeted delivery strategies 
will be investigated using imaging techniques (confocal fluorescence microscopy, STORM, 
ESR7) and compared for their efficiency. Then, the SCPNs will be provided with the best 
performing catalytic system and extracellular and intracellular catalytic activity of the 
catalytically active SCPNs will be assessed. The SCPNs will be used to activate selected 
prodrugs (protected 5-FU and Panobinostat) inside and outside cells. Toxicity assays will be 
applied to see the efficacy of the deprotection reactions, and the results will be quantified using high resolution LC-MS.  

Planned secondments: IBEC – STORM imaging of 
SCPN delivery (M21, 4 months); BGX – test activity in 

gel cancer models (M36, 3 months). 

Expected results (deliverables): Synthesis of GE11-targeted 
SCPN (D3.1); Synthesis of catalytical targeted SCPN (D3.1); 

prodrug activation in cancer cells (D3.3) 
 

ESR 9 - BGX 
Development of Peptide Hydrogels for Use in 

Anti-Cancer Strategies 
PhD: 
Yes 

Deliv.: 
3.1, 3.3 

Start 
date: M9 

Duration 
36 

WP3 

Objectives: 1.Design and synthesise hydrogels mimicking both healthy and cancerous tissue; 2. Development of a realistic in 

vitro 3D cancer model using peptide hydrogels; 3. Gain insight into the ability of peptide hydrogels to act as nanoparticle carriers 

Description: ESR9 will design and optimise peptide-based hydrogels to aid in the development of the proposed bio-orthogonal 
catalysis approach to cancer treatment. The project will focus on two main areas of investigation. (1) It is known that cancer 
tissues have different, much stiffer microenvironments compared to those of normal tissues. The stiffness of the extra cellular 
matrix (ECM) has considerable impact on cell behaviour, as it affects the differentiation, proliferation, and migration of cells. As 

such, using Biogelx technology, the ESR will develop hydrogels with defined chemical 
compositions and tuned mechanical properties, which will possess the ability to mimic the 
properties of both healthy and cancerous tissue. ESR9 will use these newly developed 
hydrogels to build a realistic in vitro 3D model with which to test the nanoparticle and 
prodrug delivery strategies developed in other WPs. (2) A second aspect to the project will 
involve investigating peptide hydrogels as the nanoparticle carrier material itself. Both 
aspects of the project will involve assembly and characterisation of these peptide based 
nanostructures using a range of spectroscopy and microscopy techniques, as well as 
analysis of mechanical properties using rheology. 

Planned secondments: TUE – synthesis of 
gel-based catalysts (M27, 3 months); IBEC – 
imaging gels with STORM (M36, 4 months). 

Expected results (deliverables): Peptide hydrogel formulations tuned to 
mimic cancer (D3.3); In vitro model for testing nanoparticle delivery (D3.3); 
Peptide hydrogel formulations for therapeutic delivery of catalytic NP (D3.1) 

 

ESR 10 - BAS 
Targeting Human Carbonic Anhydrase IX 

for Drug Release via Metathesis 
PhD: 
Yes 

Deliv.: 
3.1, 3.3 

Start 
date: M9 

Duration 
36 

WP3 

This proposal version was submitted by Lorenzo ALBERTAZZI on 10/01/2017 15:05:04 Brussels Local Time. Issued by the Participant Portal Submission Service.
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Objectives: 1. Identify metathesis catalyst activated upon binding to hCA IX; 2. Uncage cargo (fluorophore or drug) by ring-
closing metathesis; 3. Fluorophore- or Drug-release by ring-closing metathesis on the surface of cancer cell overexpressing 
hCA IX. 

Description: In the past decade, the Ward group has developed a 
series of artificial metalloenzymes for a variety of bio-orthogonal 
reactions. For this purpose, a catalyst precursor (green) is activated 
upon incorporation within a host protein (ribbon display) via a high 
affinity anchor (blue). We have shown in the past that i) hCA II is an 
outstanding host for the creation of artificial metathases and ii) 
artificial metathases are fully biocompatible, air stable and can be 
performed in vivo.4 To target the tumour site, it is proposed to exploit 
hCA IX to specifically accumulate and activate a metathesis catalyst 
on the surface of cancer cells. With this goal in mind, the fluorinated 
sulfonamide anchor will be linked via a spacer (red) to a metathesis 
catalyst. Initial experiments will be carried out with diallyl-N-
tosylamide as model substrate. Having identified an active metathesis catalyst for incorporation within hCA IX, the artificial 
metathase will be screened for its RCM activity towards an heptatriene substrate bearing either a caged fluorophore or a caged 
drug. Upon RCM, a spontaneous elimination occurs via an aromatic transition state, thus uncaging the fluorophore or the drug. 
For the synthesis of the triene substrates, ESR10 will spend three months at EDI. Having identified a suitable precatalyst, 
activated upon incorporation in hCA IX, experiments will be performed in the presence of cells overexpressing hCA IX on their 
cell surface. To facilitate its delivery to cancer cells, the catalyst precursor will be non-covalently incorporated in a variety of 
delivery vectors including:, hydrogels, micelles, SCNPs, lipidic NPs. For this purpose, ESR10 will spend 3 months at TEVA to 
adapt their NPs to the delivery of the metathesis catalyst. 

Planned secondments: EDI – synthesis of 
caged prodrugs (M27, 3 months); TEVA – 

encapsulate catalyst in lipid NP (M36, 3 months). 

Expected results (deliverables): synthesis of five metathesis catalysts 
(D3.1); reactivity profile of two caged fluorophores and one drug uncaged 

upon RCM (D3.3); reactivity profile upon incorporation within hCA IX 
(D3.3) 

 

ESR 11 - EDI 
Pd in vivo implants and Pd-

activatable tools 
PhD: 
Yes 

Deliv.: 
4.2 - 4.4 

Start 
date: M9 

Duration 
36 

WP4 

Objectives: 1. Synthesis of Pd-implants; 2. Synthesis of probes; 3. Validation of Pd-mediated activation in vitro; 4. In vivo 
compatibility studies of Pd-implants; 5. Demonstration of Pd-triggered probe activation in vivo.    

Description: The student will develop novel implantable Pd-devices and a range of chemical tools that will allow us to evaluate 
the catalytic activity of metallic Pd in vivo (e.g. surgically-implanted in tumour xenografts or tissues) and expend its scope. To 
facilitate surgical implantations, Pd-devices of appropriate size (> 4mm) will be developed. ESR11 will investigate the 
manufacture of larger devices by physically merging them in an appropriate mould. To enable the localised use of naked Pd 

nanoparticles (NP), a 
novel technique will be 
tested in which NP are 
“bagged” in sealed 
sachets made out of 
dialysis tubing. The 
catalytic capabilities of 
Pd-implants will be 
investigated using Pd-

responsive sensors prepared from well-established fluorescent, bioluminescent and chemoluminiscent reagents (see Figure) 
and tetrazines (for click-to-release strategies, ESR12). Masking of reagents’ strategic groups will block their reporting 
properties, which will only be restored upon Pd catalysis (see Figure). In vitro comparative analysis of the probes will allow 
ranking the best probes for in vivo sensing. In collaboration with consortium partners, animal studies will be performed to 
determine the compatibility of the devices. After tumour mass formation, devices will be surgically implanted in the tumour and 
the chosen sensor/protetrazine intravenously-administered. Mice health will be monitored over time and sensor activation 
analysed by non-invasive in vivo optical imaging. 

Planned secondments: BGX – gel-
based implants (M21, 3 months); TAU 
– in vivo imaging (M36, 3 months). 

Expected results (deliverables): Synthesis of Pd-implants (D4.2); Synthesis of 6-8 
probes (D4.2); Pd-mediated sensor activation ranked by reaction kinetics (D4.3); 2-

4 implants show total biocompatibility (D4.2); In vivo activation of probes / tools 
(D4.4) 

 

ESR 12 - TAG 
in vivo click and click-to-release 

strategies for catalysts 
PhD: 
Yes 

Deliv.: 
4.3, 4.4 

Start 
date: M9 

Duration 
36 

WP4 

Objectives: 1. Develop in vivo radioimaging approaches for bio-orthogonal catalysts; 2. Develop in 
vivo radioimaging approaches for the bio-orthogonal substrate; 3. Develop catalyst activation 
approaches based on click-release chemistry in vivo. 

Description: ESR12 will develop in vivo click-conjugation and click-release chemistry to aid the 
development and improve the function of bio-orthogonal catalysts. Click-conjugation chemistry will 
be used to radiolabel and image catalysts and their activity in vivo. Depending on the nature of the 
catalyst the radiolabeling will occur pre- or post-catalyst administration. In addition, radioimaging 
agents will be designed that localize at the target following catalyst-mediated uncaging. Regarding 
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the ESADE Business School, a partner organisation in the network with great experience and highly 
ranked MSc programme in innovation and entrepreneurship. Taking advantage of the multidisciplinary and 
multisectoral nature of the network, each of the training events will consist on a mixture of: i) theoretical 
lessons on the scientific disciplines of THERACAT (SCI); ii) hands-on sessions on the innovative 
technologies present in the consortium (LAB); iii) training on transferable complementary skills (COMP). 

The programme for the training events is detailed in the table below.  

1 - Introducing the THERACAT Network &  
How to plan and start a PhD 

M12, 4 days 2 ECTS BAS 

Content: The first training event will start with a general introduction of the network and its scientific and training goals. It will 
also include a comprehensive training of transferable skills aimed to accelerate the implementation of the ESRs into the training 
programme  

General introduction of the network and its scientific goals  All PIs (all nodes) SCI 1 day 

Introduction of the training programme All PIs (all nodes) SCI ½ day 

Skills to start a successful PhD: Time management, team work, ethics, 
intercultural, gender and diversity awareness  

All PIs (all nodes) COMP 1 ½ day 

Scientific communication: writing papers, the peer-review process, open 
science, oral and poster presentations 

IBEC (Outreach office) COMP 1 day 

ESR Meeting 1 ESR representatives - ½ day 

2 – Chemical synthesis & catalysis M18, 5 days 2 ECTS TUE 

Content: This event will introduce the ESRs to the fundamental principles of designing the structure and synthesis of the 
prodrugs and the catalysts that will be studied throughput the project. It will also include an important chemical safety session. 

Catalysts and catalysis: from the synthetic utilization to artificial enzymes BAS (T.Ward) SCI 1 day 

Prodrugs: design principles, synthesis and preliminary evaluation EDI (A.Unciti-Broceta) SCI 1½ day 

Safety in chemical laboratories and research in industry and academia  TUE (A.Palmans) LAB 1 day 

How can we do better in bringing new molecules to the market: scaling 
up, formulations, regulations, procedures and economical aspects 

TEVA (H.Barash) SCI COMP 1 day 

Entrepreneurship and translation: IP and commercial exploitation IBEC Tech Transfer COMP 1 day 

3 – Drug delivery & microscopy M24, 5 days 2 ECTS EDI 

Content: This training event will focus on the design of polymeric platforms for delivering the catalysts and on in-vitro imaging, 
which is utilized for preliminary evaluation of the performance of the proposed therapeutic approach. 

Designing delivery systems: concepts, examples and concerns TAU (R. Amir) SCI 1 day 

Introduction to in-vitro imaging and cell assays EDI (A.Unciti-Broceta) SCI 1 day 

The power of microscopy techniques in biomedical research: principles 
and challenges  

IBEC (L.Albertazzi) SCI 1½ day 

Lab tours in a microscopy facility including hands-on experience  EDI (EDI lab members) LAB ½ day 

Gender balance in academia, current situation and future perspectives UAB (J.Gallego) COMP ½ day 

ESR Meeting 2 ESR representatives - ½ day 

4 – Going in vivo, chemistry and cancer biology M30, 5 days 2 ECTS TAU 

Content: This training event will give broader introduction to cancer and will focus on the different aspects of developing in vivo 
models and pharmacological studies for the proposed therapeutics. 

Fighting Cancer – biomedical, social and economic aspects CRUK (F.Ratcliffe) SCI COMP 1 day 

Animal experiments – ethical and practical aspects TAU (R.Satchi-Fainaro) SCI LAB 1 day 

Designing in vivo models and choosing the right controls TAU (R.Satchi-Fainaro) SCI 1 day 

In Vivo imaging TAG (M.Robillard) SCI 1 day 

This proposal version was submitted by Lorenzo ALBERTAZZI on 10/01/2017 15:05:04 Brussels Local Time. Issued by the Participant Portal Submission Service.

Network Training Event in Basel

• 23-27 September at Bildungszentrum in Basel: https://bz21.ch
• Workshops offered by Anja Palmans (24 IX 2019), Asier Unciti-Broceta (25 IX), 

Bianca Avramovitch (26 IX), Tom Ward (23 IX) + Tech Transfer (27 IX)
• PI meeting (25 IX)?
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Update on UniBas Research Activities

WP3: In vitro delivery and imaging

Task 3.1. Synthesis of catalyst carriers bearing targeting ligands (UniBas-ESR10). Started

Task 3.3. Test the efficacy of prodrug conversion in 2D and 3D cancer models ligands (UniBas-ESR10).

WP4: In vivo evaluation

Task 4.3. Use intravital optical and PET imaging to study catalyst localization and efficacy (UniBas-ESR10).

Deliverable 3.1 Synthesis of 5 metathesis catalysts (M. 18)

Deliverable 3.3 Reactivity profile of two caged fluorophores and one drug uncaged upon RCM (M 36)

Reactivity profile upon incorporation into hCA IX (M 36)

Secondments Synthesis of caged prodrugs EDI, 3 months M27-29,

Encapsulate catalyst in lipid nanoparticles TEVA 3 months M36-38
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HO

tamoxifen

HO

tamoxifen-precursor
(non-cytotoxic?)

completed

well underway

Update on UniBas Research Activities
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Update on UniBas Dissemination Activities

Publication submitted
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Update on UniBas Dissemination Activities

publication/patent
In preparation



Innovative Training Networks (ITN) – Marie Skłodowska-Curie Actions

H2020-MSCA-ITN-2017 (THERACAT-765497)

Update on UniBas Training Activities

Secondments at UniBas:

ESR4-TUE. Month 22 – 24 (3 months)

ESR12-TAG. Month 28 – 30 (3 months)

Training Courses:

1 – Chemical synthesis & catalysis. Month 18

Organisation of Network Meetings & Conference:

Meeting 2. Month 18. Basel September  2019


