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4.1  Final publishable summary report

4.1.1 Executive summary

A highly effective malaria vaccine should help prevent almost half a million deaths, perhaps more,
from malaria each year (1). Since the 1980s over 30 vaccine candidates have entered clinical trials,
with several candidates proceeding to phase Il efficacy trials, often using the well-established
sporozoite challenge model. In recent years, there has been substantial progress in the development
of single antigen pre-erythrocytic vaccines that point to the feasibility of developing a high efficacy
vaccine that could make a major impact on malaria control. A highly effective malaria vaccine is still
a major objective of global health research, and will likely require a multi-stage product. New
vaccine technologies and the increasing success of antigen discovery approaches now make
accelerated design and development of a highly effective multi-antigen multi-stage subunit vaccine
feasible. To this end MultiMalVax undertook first a series of phase I / Il clinical trials assessing pre-
erythrocytic, blood-stage and mosquito-stage components individually, and then subsequently
assessed the most promising vaccines candidates from two different stages in a combination
challenge trial.

MultiMalVax is a pan-European project that is addressing shortcomings in the fight against malaria.
MultiMalVax partners comprise five European organisations involved in vaccine development, each
contributing with specialised expertise and technology. The Jenner Institute at the University of
Oxford (UOXF), UK, is an academic institution with key expertise in malaria vaccine development
and viral vector delivery systems, and is coordinating the overall project. The European Vaccine
Initiative (EVI), DE is assisting with project management tasks and advising on production and the
clinical aspects of the project. The third member is the Université Pierre et Marie Curie (UPMC), FR
with a strong background and expertise in Plasmodium falciparum pre-erythrocytic in vitro assays.
The partners are complemented by the pharmaceutical industry partners GlaxoSmithKline Vaccines
(GSK), IT/BE and the small and medium-sized enterprise Reithera srl, IT with expertise in vector
development and manufacture. This collaboration of academic and industrial partners together with
the major European product development partnership for malaria vaccines provided complementary
and highly relevant abilities to accelerate development of this promising product.

The overarching aim of the MultiMalVax clinical development programme was to develop the
concept of a highly effective multi-stage malaria vaccine to the point of proof-of-concept phase II
efficacy testing in Europe, prior to field trials in malaria-endemic areas. MultiMalVax will undertake
phase I / Il clinical trials to assess the pre-erythrocytic, blood-stage and mosquito-stage components
individually or together, using state-of-the art immunomonitoring, key functional assays of vaccine-
induced immunogenicity, and sporozoite and blood-stage parasite challenges to demonstrate vaccine
safety, immunogenicity and efficacy.

Achievements: MultiMalVax successfully completed first-in-human phase | clinical trials for the
adjuvanted sporozoite-stage malaria vaccine candidate R21, the blood-stage antigen PfRH5 and the
transmission blocking vaccine candidate Pfs25, to complement the already available ME-TRAP
vectored liver-stage vaccine candidates. This was completed by combination phase I/11 clinical trials
assessing GSK’s RTS,S administered with vectored ME-TRAP as well as R21 in adjuvant
administered with or without vectored ME-TRAP. All approaches have shown favourable safety and
immunogenicity profiles and important positive efficacy data was achieved in 2017 with a new
vaccine candidate. Progress was also made in the establishment of a functional in vitro assay that
allows quantification and further analyses of the immunological responses induced by liver-stage
vaccines.

Some of the MultiMalVax scientific achievements have been published in peer reviewed journals
and presented at several conferences to the scientific community and general public. The
MultiMalVax team will ensure that other more recent results will be made public shortly. For more
information about the MultiMalVax project, please visit the website: www.multimalvax.eu.
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4.1.2 Project context and objectives

Malaria vaccine development has proved difficult (2) and only a handful of the candidates, all pre-
erythrocytic vaccines, have shown statistically significant efficacy in phase Il clinical testing. Among
the well-recognised difficulties are the following: substantial stage-specificity of gene expression so
that antigens from one stage are not protective at another; antigenic variation in a major blood-stage
antigen PFEMP1; substantial polymorphism, particularly in blood-stage antigens that are targets of
natural immunity; difficulty in expressing antigens in the correct conformation. Finally pre-clinical
testing and clinical trials have revealed that, to obtain significant efficacy with single component
vaccines, extremely potent antibody or T cell responses are generally required.

Faced with these challenges for subunit vaccine development some new whole parasite vaccine
approaches are being explored but these face substantial challenges in manufacture, deployment and
delivery.

The most advanced malaria vaccine is the RTS,S vaccine developed by GSK Biologicals from 1988
to phase Il trial in African children (3-6) and pilot implementation studies will be starting in 2018.
This vaccine induces very high antibody responses that bind to the major surface component of the
malaria sporozoite, the circumsporozoite protein, and thereby prevent or reduce parasite entry into
the liver (7). Much of the RTS,S immune response is induced to hepatitis B surface antigen rather
than to the malaria components of the particle. Nonetheless, this is the most effective single
component vaccine tested for malaria and when combined with the saponin +MPL liposomal
adjuvant ASO1 reliably induces about 45-60% sterile efficacy in sporozoite challenge studies (8),
with significant but modest levels of efficacy in field trials (3).

While the initial goal of developing a first generation malaria vaccine with up to 50% short-term
efficacy appears close, a highly effective malaria vaccine is still a major objective of global health
research, and will likely require a multi-stage product. In recent years there has been substantial
progress in the development of single antigen pre-erythrocytic vaccines that point to the feasibility of
developing a high efficacy vaccine that could make a major impact on malaria control.

MultiMalVax built on recent advances in the malaria vaccine field which addressed each of the three
life stages of the Plasmodium falciparum parasite, namely:

e The availability of a new vectored vaccination regime based on the chimpanzee adenovirus
(ChAd63) - modified vaccinia Ankara (MVA) prime-boost approach to induce exceptionally
potent CD8+ T cell responses and high titre antibodies against multiple malaria antigens;

e The development of a potentially improved version of the leading partially protective RTS,S
sporozoite vaccine candidate, termed R21, that lacks the excess of Hepatitis B virus surface
antigen (HBsAgQ) seen in RTS,S;

e The identification, using a viral vector technology screen, of the blood-stage antigen PfRH5
as the first antigen to induce potent strain-transcending neutralisation of blood-stage parasites
in in vitro growth inhibition assays;

e The demonstration that vector-induced antibodies against two mosquito-stage antigens can
induce very potent transmission blocking against field isolates of P. falciparum in Africa

The overarching aim of the MultiMalVax clinical development programme was to develop the
concept of a highly effective multi-stage malaria vaccine to the point of proof-of-concept phase II
efficacy testing in Europe, prior to field trials in malaria-endemic areas. MultiMalVax undertook
phase I / Il clinical trials to assess the pre-erythrocytic, blood-stage and mosquito-stage components
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individually or together, using state-of-the art immunomonitoring, key functional assays of vaccine-
induced immunogenicity, and sporozoite and blood-stage parasite challenges to demonstrate vaccine
safety, immunogenicity and efficacy.

Individual objectives were to:

1. Manufacture viral vector vaccines based on a chimpanzee adenovirus ChAd63 and MVA
expressing the

o reticulocyte-binding protein homologue 5 (PfRH5) blood-stage antigen

o Pfs25 mosquito-stage antigen.

2. Manufacture a potentially improved version of the clinically validated pre-erythrocytic-stage
protein particle vaccine RTS,S (called R21), displaying a higher number of antibody target
epitopes per particle. R21 and RTS,S are both based on the P. falciparum circumsporozoite
protein (CSP) fused to HBsAg, a protein capable of forming virus-like particles.

3. Conduct phase I/11 clinical trials addressing safety, immunogenicity and efficacy of:

o A virus-like particle pre-erythrocytic-stage vaccine, alone and in combination with
viral vector vaccines expressing the thrombospondin related adhesive protein (TRAP),
another pre-erythrocytic-stage vaccine;

o PfRH5 blood-stage vaccine;

o Pfs25 mosquito-stage vaccine;

o A combination of vaccines targeting two or more life-stages, depending on the
success of earlier trials targeting individual life-stages.

MultiMalVax undertook a series of phase I / 1l clinical trials to assess the pre-erythrocytic, blood-
stage and mosquito-stage components individually, and then together, combining the efficacious
vaccines from different stages. This collaboration of academic and industrial partners together with
the major European product development partnership for malaria vaccines provided complementary
and highly relevant abilities to accelerate development of this promising product.

For each clinical trial, detailed analysis of immunogenicity and mechanism of action was carried out.
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4.1.3 Main S&T results/foregrounds

The aim of MultiMalVax was to develop the concept of a highly-effective multi-stage malaria
vaccine to proof-of-concept phase lla efficacy testing in Europe, prior to clinical trials in malaria-
endemic regions.

The MultiMalVax activities were divided into ten work packages that supported the clinical
development of the malaria vaccine candidates targeting all malaria life-cycle stages in the human
host. In addition, the proof-of-concept for the in vitro-killing assays was established. The following
describes the results of the MultiMalVax project.

4.1.3.1 Vector generation, vaccine manufacture and thermostability studies

Viral vector generation and manufacture
During the first year a set of different vectors were constructed and tested for the immunogenicity to
select the candidate for manufacturing and clinical testing.
- ChAd63 and MVA vectors encoding the Plasmodium falciparum reticulocyte-binding protein
homologue 5 (RH5)
- ChAd63 and MVA vectors encoding the mosquito-stage antigens were generated:
o expressing both Plasmodium falciparum Pfs25 and Pfs230C either as a fusion protein
separated by a flexible linker or as a single gene
o expressing Pfs25 fused to IMX313.

In order to down-select the vaccine candidates, mice were immunised with the various vectored
vaccines and strong T cell and antibody responses were confirmed. Transmission blocking activity
induced by the different mosquito-stage antigens was also confirmed in a standard membrane feeding
assay (SMFA) with ChAd63_MVA Pfs25-1IMX313 showing the best activity.

The GMP batch of ChAd63-RH5 was produced Advent / Okairos in Rome. ChAd63-Pfs25-1IM X313
was manufactured at the Clinical BioManufacturing Facility in Oxford. MVA-RH5 and MVA-
Pfs25-IM X313 were GMP manufactured at IDT Biologika (IDT) in Germany as described in section
4.1.3.3and 4.1.3.4.

R21 particle manufacture and thermostability studies

Within MultiMalVax, the production parameters for the pre-erythrocytic vaccine candidate R21 have
been defined, followed by a GMP manufacture of R21 to be used in phase | and Il clinical trials.
Upstream manufacture of R21 was undertaken in Pichia pastoris and downstream purification was
achieved using affinity purification (see 4.1.3.2). Immunogenicity of adjuvanted R21 was
demonstrated in mice, and sterile protection of varying levels up to 100% was shown in a transgenic
parasite model depending on the adjuvant used. Current efforts are on-going to further develop a
sugar-membrane technology as a potential approach for distribution of R21 vaccine at ambient
temperature in malaria-endemic regions, without the requirement for cold-chain storage. Initial
experiments performed within MultiMalVax are promising.

4.1.3.2 Pre-erythrocytic stage malaria vaccine candidate R21

Safety and immunogenicity of a protein particle malaria vaccine candidate, R21, administered
with ASO1g in healthy UK volunteers (VAC056):

R21 has been developed at the Jenner Institute, University of Oxford (WP2). R21 is produced by
using recombinant Hepatitis B S Antigen (HBsAQ) particles expressing the central repeat and the C-
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terminus of the circumsporozoite protein (CSP) and has been GMP manufactured in Pichia pastoris.
This is a similar protein particle to GSK’s RTS,S which also targets the pre-erythrocytic
circumsporozoite protein, the major functional protein in sporozoite development and hepatocyte
invasion. R21 has been demonstrated in pre-clinical studies to be safe, non-toxic and immunogenic.
R21 lacks the excess of HBsAg in RTS,S and has been shown to be highly immunogenic and to have
at least comparable immunogenicity and a similar high level efficacy as RTS,S in animal studies.

Circumsporozoite protein (P. Falciparum) RTS S R2 1
NANP repeat region 9
w verre I
| E—
Region of CS included in fusion protein
RTS,S R21

cs HBsAg (226aa) cs HBsAg (226aa)
RTS —

R21 fusion protein expresse: d
alone in yeast to form particles

HBsAg (226aa)
s

RTS fusion protein and S are co-ex| presse: d
in yeast to form particles

Figure 1: Graphical illustration of R21 and RTS,S

Manufacture of clinical grade R21 particle was undertaken at the University of Oxford’s CBF as part
of work package 4 (WP4). R21 is similar to the RTS,S vaccine where the R21 particle contains only
P. falciparum antigen sequences that are present in RTS,S. It is a hybrid protein consisting of the
majority of the CS protein of P. falciparum fused to the hepatitis B surface antigen. It spontaneously
forms a particle in a similar way as RTS,S. In pre-clinical studies, it induces predominantly malaria
rather than hepatitis antibodies probably because it has a higher proportion of malaria to hepatitis
antigen than RTS,S. This is made possible by expressing R21 in the better expressing yeast Pichia
pastoris, rather than in Saccharomyces cerevisiae. At the C-terminus of R21, a four amino acid
sequence has been added, EPEA, which is required for efficient immunochromatographic
purification of R21. This very short sequence is coincidentally found many times in the proteome of
malaria parasites and humans but has not, to our knowledge, been used previously as a vaccine
component. The Medicine and Healthcare products Regulatory Agency (MHRA) approved the phase
I clinical trial in October 2015 and the clinical trial commenced in December 2015. R21 adjuvanted
with ASO1g was administered to 20 healthy volunteers in Oxford and Southampton in this phase |
trial VAC056 (NCT02600975). All vaccinations were administered intramuscularly in a three-dose
regime with vaccinations given 4 weeks apart. Participants were followed up for 6 months after their
final vaccination. VACO056 is now completed and the last participant visit took place in January
2017. There were no safety concerns relating to R21 in GSK’s AS01g adjuvant and both doses were
well tolerated. R21 in AS01g was immunogenic and induced good antibody responses to the pre-
erythrocytic circumsporozoite protein at both 10 and 50ug doses tested, which was comparable to
levels induced by the leading malaria vaccine candidate, RTS,S. The trial manuscript is currently in
preparation for publication.
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VACO056 trial design:

Week 0 4 8
Group 1 (n=10) 10pg R21/AS01g 10ug R21/AS01g 10pg R21/AS01g
Group 2 (n=10) 50ug R21/AS01g 50pg R21/AS01g 50pg R21/AS01g

Initial immunogenicity profiles observed are very encouraging and it induces strong antibody
responses to the CSP central repeat, at levels comparable to those induced by the leading malaria
vaccine candidate, RTS,S. The results of this clinical trial will be published in a scientific journal in
2017.

4.1.3.3 Blood-stage malaria vaccine candidate RH5

A Phase la clinical trial to assess the safety and immunogenicity of new Plasmodium
falciparum malaria vaccine candidates ChAd63 RH5 alone and with MVA RH5 (VACO057)

This Phase la trial (NCT02181088) is a dose escalation, first-in-human trial of the viral vectored P.
falciparum blood-stage malaria vaccine candidates ChAd63 RH5 and MVA RH5 in a heterologous
prime-boost regimen. The reticulocyte homologue (RH5) is the first known target within the P.
falciparum blood-stage merozoite to be susceptible to vaccine-induced broadly neutralising
polyclonal antibody (9). It is released from the rhoptry organelles and shown to form an essential
interaction with basigin (CD147) on the erythrocyte surface (10).
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Figure 2: Graphical illustration of RH5 interactions

This completed clinical trial was conducted in Oxford and Southampton in healthy volunteers aged
18 — 50 years. The total number of volunteers planned for enrolment in the study was 24, with 16 of
them receiving both vaccines. ChAd63 RH5 was given as a prime vaccination with the MVA RH5
boost given 8 weeks later. The first 8 volunteers received ChAd63 RH5 alone as part of the dose
escalation study design. ChAd63 is a replication-deficient simian adenovirus and MVA is modified
vaccinia virus Ankara, which is also unable to replicate in humans. Both encode the P.
falciparum reticulocyte-binding protein homologue 5 (RH5), which is one of the proteins involved in
parasite invasion of red blood cells. This protein is vital for survival of the parasite and the binding of
this protein to its receptor (basigin) mediates an essential interaction required for red blood cell
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invasion by all tested strains of P. falciparum to date. ChAd63 and MVA vectors encoding RH5
were previously generated and evaluated in work package 1 (WP1). The ChAd63/MVA RH5
vaccines were manufactured to current Good Manufacturing Practice (cGMP) in WP 3 and
subsequently used in this Phase la clinical trial VAC057 (WP7). ChAd63 RH5 was manufactured by
Advent in Italy and MVA RH5 by IDT Biologika GmbH, Germany. Final batch certification and
associated labelling of both vaccines took place at the CBF, University of Oxford. Pre-clinical testing
of the vaccine demonstrated high efficacy against a heterologous strain challenge. In this trial the
safety and cellular and humoral immunogenicity of this vaccination regimen were assessed.
ChAd63/MVA RH5 vaccines were shown to be safe and immunogenic in healthy volunteers.
Purified IgG from trial volunteers inhibited P. falciparum growth, as assessed by a growth inhibition
assay (GIA). This is the first antigen to induce substantial cross-strain GIA following viral vectored
vaccination in a clinical trial. The manuscript detailing the results of this clinical trial is currently in
preparation. An effective RH5 vaccine is likely to require higher levels of antibodies than were
induced by ChAd63/MVA RH5. A protein-in-adjuvant formulation (RH5.1) is currently being
evaluated in a phase I/1la clinical trial in the UK.

4.1.3.4 Transmission blocking/Mosquito stage malaria vaccine candidate Pfs25

A Phase la clinical trial to assess the safety, immunogenicity and ex-vivo efficacy of new
Plasmodium falciparum malaria vaccine candidates ChAd63 Pfs-1MX313 alone and with MVA
Pfs25-1IM X313 (VAC062):

A call for a suitable European clinical trial site was advertised in Q 2/3 2014, to conduct a phase |
clinical trial to assess the safety, immunogenicity and ex-vivo efficacy of simian adenovirus
(ChAd63) and Modified Vaccinia Ankara (MVA) vectors expressing a mosquito-stage Plasmodium
falciparum antigen. The trial was to initiate in the first half of 2015. Of the four applications
received, Southampton NIHR Wellcome Trust Clinical Research Facility was selected as the trial
site.

The phase | clinical trial VACO062 is the first clinical use of the viral vectored transmission
blocking/mosquito stage vaccines ChAd63 Pfs25-IMX313 and MVA Pfs25-IMX313. The
transmission-blocking Pfs25 antigen is fused to the Imaxio IMX313 carrier protein. Fusion to the
IMX313 DNA sequence leads to oligomerisation of the recombinant protein as the IMX313 carrier
protein spontaneously auto-assembles into a heptamer. The oligomerisation of the antigen is
expected to induce significantly enhanced B cell and T cell immunogenicity.

@ = & -
5 I .
4
ChAd63-Pfs25 IMX313 MVA-Pfs25 IMX313 By
Prime Boost IMX313 / Ag

Figure 3: Graphical illustration of the prime boost approach and the IMX313 oligomerised
heptamer
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This phase | trial in healthy volunteers aged 18 — 50 began in 2015 and is currently ongoing in
Southampton and Oxford, UK (NCT02532049). Previous trials using the Pfs25 antigen have been
conducted in other centres as protein-in-adjuvant vaccines but not with viral vectors. The total
number of volunteers planned for enrolment in the study was 24, with 16 of these receiving both
vaccines. ChAd63 Pfs25-1IMX313 was given as a prime vaccination with the MVA Pfs25-IMX313
boost given 8 weeks later. The first 8 volunteers received ChAd63 Pfs25-IMX313 alone as part of
the dose escalation study design. ChAd63 and MVA vectors encoding Pfs25-IMX313 were
previously generated and evaluated as part of WP1. The ChAd63/MVA Pfs25-IMX313 vaccines
were manufactured to cGMP as part of WP3 and subsequently used in the VAC062 clinical trial
(WP8). ChAd63 Pfs25-IMX313 was manufactured under cGMP conditions at The Clinical
Biomanufacturing Facility (CBF) (www.cbf.ox.ac.uk), University of Oxford and the MVA Pfs25-
IMX313 was manufactured by IDT Biologika GmbH, Germany. To date, all clinical trial
participants have been enrolled, all vaccinations are complete and the final volunteer follow-up is
planned for June 2017. There have been no safety concerns relating to the vaccines and they have
been well tolerated. Immunogenicity analysis is ongoing and we have demonstrated that antigen-
specific T cells as well as antibodies are induced after vaccination. Further work is being performed
to define the levels of antigen-specific antibodies induced and the ex-vivo function of these
antibodies by a standard membrane feeding assay (SMFA).

4.1.3.5 Combination malaria vaccine candidate

A Phase I/lla Sporozoite Challenge Study to Assess the Safety and Protective Efficacy of
adjuvanted R21 at two different doses and the Combination Malaria Vaccine Candidate
Regimen of adjuvanted R21 + ChAd63 and MVA encoding ME-TRAP (VACO065):

Combination vaccine efficacy trial (WP9): Vaccine efficacy was previously demonstrated in the
phase Ila malaria challenge trials (VAC055 and VACO059) using the viral vectors ChAd63/MVA
expressing the liver stage antigen ME-TRAP in combination with GSK’s pre-erythrocytic stage
vaccine RTS’S. The same viral vectors encoding ME-TRAP were then selected in combination with
R21 in adjuvant (Matrix M) for the final combination efficacy trial VAC065 (NCT02905019) taking
into consideration the immunogenicity data generated from the R21 trials (VAC053 and VACO056).
The trial design for VACO065 was discussed and agreed by the consortium partners and the
Independent Scientific Advisory Committee (ISAC) members.

The VACO065 trial design:

Group4 | Group5
Week Group1(n=12) Group 2 (n=12) Group 3 (n=12)
(n=6) (n=6)
0 101g R21/50ug 50ug R21/50ug 10u1g R21/50ug
Matrix M1 Matrix M1 Matrix M1
1 ChAd63 ME-TRAP
. 10u1g R21/50ug 50ug R21/50ug 10u1g R21/50ug
Matrix M1 Matrix M1 Matrix M1
§ 10u1g R21/50ug 10ug R21/50ug 10u1g R21/50ug
Matrix M1 Matrix M1 Matrix M1
9 MVA ME-TRAP
12 CHMI CHMI CHMI CHMI
Repeat CHMI of Repeat CHMI of Repeat CHMI of
32-40 steriley protected steriley protected steriley protected CHMI
volunteers volunteers volunteers
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The safety, immunogenicity and efficacy of R21 adjuvanted with Matrix-M1 in comparison to
R21/Matrix-M1 in combination with ME-TRAP vectored vaccines is currently being assessed in this
phase I/lla challenge trial. The R21 vaccine targets the sporozoite stage of infection and this is used
in combination with the heterologous prime boost viral vector vaccine regimen of ChAd63-MVA
ME-TRAP, which targets the liver-stage of infection. The total number of volunteers planned for
enrolment in this malaria challenge trial was 36 plus 6 unvaccinated controls. VACO065 is currently
ongoing in healthy volunteers aged 18-45 where a total of 31 volunteers in Oxford and Southampton
plus 6 controls underwent a malaria mosquito bite challenge (CHMI) on the 30/31% January 2017.
The results of this clinical trial will be published in a scientific journal this year.

4.1.3.6 In vitro killing assays

The importance of CD8" T cells in protection against pre-erythrocytic stages of malaria infection (11,
12) has been demonstrated repeatedly in rodent models, using knock-out mice, in vivo depletion or
adoptive transfer of CD8+ T cells (13), particularly with radiation-attenuated sporozoites. The
residence of CD8" memory T cells in the liver has been shown to correlate with protection in mice
and a threshold of memory CD8+ T cells has been defined above which protection could be
predicted in individual mice (14). In humans, evidence of a protective role for CD8+ T cells is more
descriptive because of practical and ethical limitations, however the finding of a strong correlation
between vaccine-induced IFNy-secreting CD8" T cell responses targeting the liver-stage antigen
TRAP and efficacy against malaria (15) provides a new system in which to study the interaction
between hepatocytes, sporozoites and T cells. Mechanisms contributing to parasite killing in the
human liver are still poorly characterised because of the difficulty of establishing efficient in vitro
systems that support the exo-erythrocytic development of P. falciparum. However, UPMC have
unrivalled experience in growing P. falciparum liver-stage parasites in human hepatocytes and have
used these to study mechanisms of hepatocyte invasion and assess the antimalarial activity of novel
compounds (16-18).

In addition, based on a murine model of vaccine-induced CD8"-mediated immunity using genetically
attenuated parasites, Trimnell et al. established that killing of infected hepatocytes was elicited
through a contact-dependant mechanism involving both IFNy and perforin, which resulted in death
of both hepatocyte and parasite (19). Although the relationship between antigen-specific IFNy-
secreting CD8" T cells and protection was demonstrated, proof-of-concept of the ability of these cells
to kill parasites directly would be central to understanding how protection is mediated in vivo.

Within MultiMalVax, a combination of the techniques was applied to studying vaccine-induced
protective efficacy against malaria. This work provided the unique opportunity to demonstrate that
human CD8" T cell induced by subunit vaccination can directly kill parasites in liver cells, a long
standing goal in malaria vaccine research. It will also allow us to investigate at the cellular level how
protective immunity varies between completely and partially protected vaccinated volunteers.

This WP was a strong collaboration of the teams at UPMC and UOXF. The in vitro parasite Killing
assay with primary human hepatocytes (HH) was set up with the aim to validate a correlate of
protection for the pre-erythrocytic stage malaria vaccine. While first assays were done with fresh
and cryopreserved human hepatocytes obtained at UPMC, assays are now performed with
commercially available cryopreserved human hepatocytes. An optimised protocol for HH culture
was established. The development of parasite liver-stages in these cells was validated and a system
set up for automated parasite counting. Additionally, the protocol for the purification of parasite-
specific CD8 T cells from the PBMC of vaccinated volunteers and the stimulation were optimised.
A peptide negative control was included in the assays.
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The functional assays were used to assess the cytotoxicity of CD8 T cells from immunised human
volunteers towards the liver stage of P. falciparum in HLA-A-matched hepatocytes. Assays with
this optimised protocol were performed with PBMCs from volunteers showing convincing evidence
of antigen specific functional activity of CD8+ T cells form ME-TRAP immunised vaccinees in
these experimental conditions. Additional work is planned to further optimise the assays further and
to allow the analysis of additional samples. This work is being prepared for publication and will be
continued in the new EU H2020 funded project OptiMalVax.

4.1.3.7 Management and Coordination

The consortium management tasks in WP10 were to ensure that the project was conducted efficiently
within the predetermined timing and budget, to establish management tools and methods for
communication with the EC and between participants and for monitoring progress towards
objectives, deliverables and milestones, to prepare regular EC progress, financial and management
reports as well as a final report of the results, to organise meetings as necessary and to conduct the
financial and administrative management of the project.

In 2012, the MultiMalVax project management and monitoring committee was established with Prof
Adrian Hill as Coordinator who was assisted by the project managers from UOXF and EVI. A
Consortium Agreement was prepared and negotiated with the project beneficiaries and was fully
executed in June 2012. The Project Steering Committee (PSC) and Independent Scientific Advisory
Committee (ISAC) were appointed.

The project kick-off meeting was held on 08 November 2012 in Oxford, UK; the first MultiMalVVax
annual meeting was held in November 2013 in Heidelberg, Germany. The second annual meeting
was held in September in Siena, Italy, followed by meetings in November 2015 in Ottignies-
Louvain-la-Neuve, Belgium and in March 2017 in Oxford, UK. The latter meetings were attended
by the ISAC who provided advice to the coordinator and PSC on project activities.

Ad hoc ISAC telephone conferences were scheduled when needed. Regular PSC teleconference
meetings have been held in order to ensure progress and communication between participants.

Annual, Periodic, Final and Financial reports were submitted to the EC according to timelines in the
grant agreement.

MultiMalVax_Final Report_Final 170526 11



4.1.4 Impact, dissemination activities and exploitation results

Impact:

A highly effective malaria vaccine is recognised as a major tool urgently needed to improve malaria
control, as current tools become less effective with increasing antimalarial drug resistance and
increased resistance of mosquitoes to spraying and to the insecticides of bed nets.

Development of a malaria vaccine has been one of the major goals of global health research for
several decades. With the entry of RTS,S/ ASO1l into large scale phase Il testing and the
recommendation by the World Health Organization's Strategic Advisory Group of Experts on
Immunization (SAGE) and the Malaria Policy Advisory Committee (MPAC) for roll out of RTS,S/
ASO1 in limited pilot demonstrations in Africa, the initial goal of developing a first generation
malaria vaccine with up to 50% short-term efficacy appears closer. However, the planned
implementation trials of RTS,S/ASO1, due to start in 2018, are scheduled to last 3-5 years so
licensure of that vaccine candidate cannot happen before the 2020s. In addition there are some
significant logistic and safety issued to be addressed.

Scientific literature agrees that a final malaria vaccine will likely be a multi-stage vaccine that adopts
a multi-hit approach. This has several advantages: a) It overcomes the difficulty of achieving very
high level efficacy with single-stage vaccines, which has proven very difficult in practice; and b) it
allows the potential synergies between vaccine components acting at different stages of the life-cycle
to be exploited. Pre-clinical models provide strong evidence that combining anti-sporozoite and anti-
liver stage components can provide synergistic efficacy. Another advantage of a multi-stage
approach is the reduced possibility of escape mutations being selected. A parasite with a variant that
allows escape from one immune response will still be susceptible to immunity against other
components. And, finally, the various components should synergise to facilitate interruption of
malaria transmission, an increasingly recognised important goal of malaria vaccination. For
mosquito-stage antigens it might be difficult to provide very high transmission blocking efficacy if
used alone, but combined with protective sporozoite and liver-stage components the overall
transmission blocking effect should be very substantial.

A great attraction of the MultiMalVax multi-stage approach was that it combined some of the most
promising antigens and delivery systems for each stage of the life-cycle. For the sporozoite stage
RTS,S has been shown to be currently the most effective candidate and R21 is a biosimilar produced
in the improved Pichia expression platform. The clinical trials to date of R21 in two different
adjuvants have been very encouraging and this could well be developed as a stand-alone anti-
sporozoite vaccine candidate. Discussions with a potential commercial licensee are underway. The
ChAd-MVA vectored approach with the ME-TRAP insert has proven to be highly effective at
inducing high level CD8+ T cells in humans and has provided the promising liver-stage efficacy to
date, especially in African trials. RH5 is a new very promising conserved blood-stage antigen and
this project has provided the first evidence that this antigen is safe as a vaccine antigen in humans
and can induce cross-strain growth inhibitory activity. However, protein-in-adjuvant formulations
may be required for substantial efficacy. Finally, the first trial of vectored transmission blocking
vaccine has demonstrated immunogenicity for both antibodies and T cells. Results of this project
have shown a favourable safety profile of all these vaccine candidates and detailed immunogenicity
results are expected soon.
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Exploitation:

The estimated cost of goods of the proposed multi-stage vaccine when manufactured at scale, and the
cost for all components for a full immunisation course should be affordable, and meet the GAVI cost
limit. We therefore anticipate that this vaccine could be cost-effectively manufactured to meet the
global annual need for about 100 million courses of vaccine in developing countries. Additionally, a
highly effective vaccine should have a significant market for military forces and travellers which
increases the commercial interest of this product.

The consortium was exceptionally well placed to develop the combination vaccine and we have been
successful in this programme of work which ended in in March 2017. The next step was then to
evaluate a combination vaccine at sites in malaria endemic regions in Africa. Further work is
ongoing to develop these and improved combination vaccines further and test these in a new EC
funded programme, OptiMalVax.

Dissemination:

The MultiMalVax consortium established a clear communication plan that was followed through the
life cycle of the project. Materials for public dissemination were generated and distributed on
different occasions. Scientific achievements were communicated to scientific and general public
communities during international conferences and events. The MultiMalVax website was
successfully implemented: www.multimalvax.eu. Project background, objectives and achievements
on the website are readily accessible to both specialists and the general public. The website has been
continuously updated with information on relevant project events and scientific progress.
Additionally, a summary of the MultiMalVax project is available on the EVI website:
http://www.euvaccine.eu/portfolio/project-index/multimalvax.  EVI issued a leaflet giving an
overview of the project background, objectives, milestones and up to date achievements to be
distributed to the general public during international scientific or public events. Project progress and
major achievements were published annually in the EVI annual report for donors and stakeholders
thus giving visibility of MultiMalVax to other potential donors and funding agencies.

Please find further information about the
MultiMalVax project at: www.multimalvax.eu

MultiMalVax Project Management Team:
multimalvax@ndm.ox.ac.uk
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Section A (public)

TEMPLATE Al: LIST OF SCIENTIFIC (PEER REVIEWED) PUBLICATIONS, STARTING WITH THE MOST IMPORTANT ONES

Permanent Is/Will open
Title of the identifiers?2 access?®
: Main L Number, date : Place of Year of Relevant (if available) provided to
NO. Title periodical or Publisher - o .
author X or frequency publication | publication pages this
the series S
publication?
1 Plasmodium falciparum full life Nature
cycle and Plasmodium | Valerie Nature = | Nob article Publishing 2015 1-9 doi:10.1038/ncomms8690 | Yes
ovale liver stages in humanized | Soulard Communications | number: 7690 Group
mice
2 | Achimpanzee adenovirus-and | Ruth Payne | Manuscript in N/A N/A N/A N/A N/A N/A Yes
MVA-vectored vaccine against preparation
the Plasmodium falciparum
RH5 antigen is safe and
immunogenic in adults
3 A panel of human monoclonal Daniel Manuscript in N/A N/A N/A N/A N/A N/A Yes
antibodies to define the Alanine preparation
protective mechanism of
vaccine-induced antibodies to
essential malaria invasion
ligand PfRH5
4 Phase | Assessment of the first | Navin Manuscript in N/A N/A N/A N/A N/A N/A Yes
in human administration of a Venkatraman | Preparation

novel malara vaccine in UK and
Burkinabe volunteers

2 A permanent identifier should be a persistent link to the published version full text if open access or abstract if article is pay per view) or to the final manuscript accepted for publication (link to

article in repository).

% Open Access is defined as free of charge access for anyone via Internet. Please answer "yes" if the open access to the publication is already established and also if the embargo period for open

access is not yet over but you intend to establish open access afterwards.
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TEMPLATE A2: LIST OF DISSEMINATION ACTIVITIES

Countries
addressed
NO. Type of activities* Main leader Title Date/Period Place Type of S'z.e of
audience® | audience
Scientist,
1 Introduction to a Multi- Heidelberg, clinicians,
Conference Adrian Hill Stage Malaria Vaccine 6 December 2012 Germany funders 80 International
Development of Scientist,
2 transmission-blocking clinicians,
Conference Sumi Biswas malaria vaccine 1st October 2013 Kilifi, Kenya funders 150 International
Challenge of developing
a multi-component Scientist
3 multistage malaria Heidelberg, and
Conference Adrian Hill vaccine 4 December 2013 Germany clinicians 80 International
Development of a multi-
component multistage Scientist
4 malaria vaccine — here and
Conference Adrian Hill we are 3 December 2014 Paris, France clinicians 80 International
Humanized mice for in
vivo investigations on Les Embiez
S the Plasmodium species Islands,
Conference Valérie Soulard of humans 30 September 2014 France Scientist 100 European
Development of Scientist,
6 transmission-blocking clinicians,
Conference Sumi Biswas malaria vaccine 10 March, 2015 Cambodia funders 150 International
Modeling malaria
7 parasites'life cycle in Scientist,
Conference Valérie Soulard humanized mice 01 April 2015 Paris, France industry 20 International

“ A drop down list allows choosing the dissemination activity: publications, conferences, workshops, web, press releases, flyers, articles published in the popular press, videos, media

briefings, presentations, exhibitions, thesis, interviews, films, TV clips, posters, Other.

5 A drop down list allows choosing the type of public: Scientific Community (higher education, Research), Industry, Civil Society, Policy makers, Medias, Other (‘multiple choices' is

possible).
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Development of Scientist,
8 transmission-blocking Leiden, clinicians,
Conference Sumi Biswas malaria vaccine 18 May, 2015 Netherlands funders 150 International
Setting up tools to
assess CD8 T cell
9 responses to liver stage
Conference Valérie Soulard in vitro and in vivo 30 July 2015 Girona, Spain Scientist 80 International
Development of an in
vitro Plasmodium
parasite killing assay for
the evaluation of cell-
mediated immune
responses following
vaccination with pre- Scientist
10 erythrocytic malaria 6-9 September and
Conference Carly Bliss vaccine candidates 2015 Vienna Austria |  clinicians 150 International
Development of a multi- Scientist,
11 component multistage clinicians,
Conference Adrian Hill malaria vaccine 9 December 2015 Paris, France funders 80 International
PfRHS5 blood stage
malaria vaccine
candidate; antigen
optimisation, production Scientist,
12 and phase /l clinical clinicians,
Conference Simon Draper trial 9 December 2015 Paris, France funders 80 International
Development of a
broadly-neutralising Scientist
13 vaccine against blood- Singapore, and
Conference Simon Draper stage P. falciparum 19 February 2016 Singapore clinicians 100 International
Development of an in
vitro Plasmodium
parasite killing assay for
the evaluation of cell-
mediated immune
responses following
vaccination with pre- Scientist
14 erythrocytic malaria 21-25 February Lorne, VIC, and
Conference Carly Bliss vaccine candidates 2016 Australia clinicians 150 International
Characterisation of
neutralizing epitopes of Scientist
15 the essential P. 21-25 February Lorne, VIC, and
Conference Daniel Alanine falciparum invasion 2016 Australia clinicians 150 International
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ligand PfRH5 using
human vaccine-induced

monoclonal antibodies
16 Dominique Hypnozoite or "How to 21-25 February Lorne,
Conference Mazier get rid of it" 2016 Australia Scientist 400 international
Development of a
broadly-neutralising Scientist
17 vaccine against blood- Lorne, VIC, and
Conference Simon Draper stage P. falciparum 24 February 2016 Australia clinicians 150 International
Development of a
broadly-neutralising Scientist
18 vaccine against blood- Canterbury, and
Conference Simon Draper stage P. falciparum 07 April 2016 UK clinicians 50 International
ECCMID 2016 oral
presentation: A Phase la
Clinical Trial of the
Blood-Stage
Plasmodium falciparum Amsterdam, Scientist,
19 Vaccine ChAd63-MVA The clinicians,
Conference Ruth Payne RH5 11 April 2016 Netherlands industry 50 International
Development of a
broadly-neutralising Scientist
20 vaccine against blood- and
Conference Simon Draper stage P. falciparum 18 April 2016 Glasgow, UK clinicians 50 International
Development of a
broadly-neutralising Scientist,
21 vaccine against blood- Leiden, clinicians,
Conference Simon Draper stage P. falciparum 3 May 2016 Netherlands funders 100 International
Development of Scientist,
22 transmission-blocking Leiden, clinicians,
Conference Sumi Biswas malaria vaccine 3 May 2016 Netherlands funders 100 International
Development of a
broadly-neutralising Scientist
23 vaccine against blood- Cambridge, and
Conference Simon Draper stage P. falciparum 16 September 2016 UK clinicians 50 International
poster presentation:
Safety and
immunogenicity of a
novel malaria vaccine Scientist
24 Navin candidate, R21 13 - 17 November and
Conference Venkatraman adjuvanted with Matrix 2016 Atlanta, USA clinicians 100 International

MultiMalVax_Final Report_Final_170526

19




M1

ASTMH 2016 poster
presentation: Safety and
Immunogenicity of the
Novel Plasmodium
falciparum Blood-Stage
Vaccine ChAd63-MVA Scientist,
25 RH5 in a Phase la clinicians,
Conference Ruth Payne Clinical Trial 15 November 2016 | Atlanta, USA industry 50 International
Scientist,
26 clinicians,
Conference Adrian Hill MultiMalVax 2016 14 December 2016 | Paris, France funders 40 International
Development of Scientist,
27 transmission-blocking clinicians,
Meeting Sumi Biswas malaria vaccine 12 January 2017 | Edinburgh, UK funders 50 Local
Development of Scientist,
28 transmission-blocking clinicians,
Meeting Sumi Biswas malaria vaccine 18 January 2017 London, UK funders 50 Local
Development of a
broadly-neutralising Scientist
29 vaccine against blood- Arnhem, and
Conference Simon Draper stage P. falciparum 12 April 2017 Netherlands clinicians 40 International
ECCMID oral
presentation: Safety,
immunogenicity and
durability of a novel
malaria vaccine
candidate, R21 Scientist
30 Navin adjuvanted with Matrix- Vienna, and
Conference Venkatraman MTM 22-25 April 2017 Austria clinicians 50 International
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Section B (Confidential® or public: confidential information to be marked clearly)

Part B1
TEMPLATE B1: LIST OF APPLICATIONS FOR PATENTS, TRADEMARKS, REGISTERED DESIGNS, ETC.
Confidential Foreseen
Click on embargo date Application . L
Téﬁ’geh‘f;'_P YESINO ddimmiyyyy | reference(s) | Subject or ftle of application Applicant (s) (as on the application)

(e.g. EP123456)

None to date

® Note to be confused with the "EU CONFIDENTIAL" classification for some security research projects.

A drop down list allows choosing the type of IP rights: Patents, Trademarks, Registered designs, Utility models, Others.
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Part B2

Please complete the table hereafter:

EARLY 2017 1S
UNDER
CONSIDERATION
BY UOXF

Description | Confidential | Foreseen . . Patents or
Type .Of of Click on embargo Exploitable Sector(s) of Tlmetable_, other IPR Owner & Other
Exploitable exploitable YES/NO dat product(s) or lication® commercial or loitati Beneficiary(s)
Foreground® foreground aie measure(s) application any other use exploitation involved
g dd/mmlyyyy (licences)
CLINICAL TRIAL YES 2018 VACCINE MEDICAL 2017 A FILING ON UOXF
DATA CANDIDATE CLINICAL TRIAL
DATA FROM

We have obtained encouraging efficacy data with a vaccination regime in a recent clinical trial and are considering whether a patent application
is appropriate. We expect a decision to be made in mid-2017. This would protect a vaccination regime to allow further (commercial) investment.

19 A drop down list allows choosing the type of foreground: General advancement of knowledge, Commercial exploitation of R&D results, Exploitation of R&D results via standards,

exploitation of results through EU policies, exploitation of results through (social) innovation.

® A drop down list allows choosing the type sector (NACE nomenclature) : http:/ec.europa.eu/competition/mergers/cases/index/nace_all.html

MultiMalVax_Final Report_Final_170526

22



http://ec.europa.eu/competition/mergers/cases/index/nace_all.html

4.2  Report on societal implications

A General Information (completed automatically when Grant Agreement number is entered.

Grant Agreement Number: [HEALTH-F3-2012-305282

Title of Project: [ A Multi-Stage Malaria Vaccine

Name and Title of Coordinator: [ Prof Adrian Hill. DM DPHhil
B  Ethics
1. Did your project undergo an Ethics Review (and/or Screening)?
e If Yes: have you described the progress of compliance with the relevant Ethics
Review/Screening Requirements in the frame of the periodic/final project reports? No
Special Reminder: the progress of compliance with the Ethics Review/Screening Requirements should be
described in the Period/Final Project Reports under the Section 3.2.2 'Work Progress and Achievements'
2.  Please indicate whether your project involved any of the following issues (tick YES
box) :
RESEARCH ON HUMANS
o Did the project involve children? No
o Did the project involve patients? No
o Did the project involve persons not able to give consent? No
o Did the project involve adult healthy volunteers? Yes
o Did the project involve Human genetic material? Yes
o Did the project involve Human biological samples? Yes
e Did the project involve Human data collection? Yes
RESEARCH ON HUMAN EMBRYO/FOETUS
o Did the project involve Human Embryos? No
o Did the project involve Human Foetal Tissue / Cells? Yes
e Did the project involve Human Embryonic Stem Cells (hESCs)? No
o Did the project on human Embryonic Stem Cells involve cells in culture? No
e Did the project on human Embryonic Stem Cells involve the derivation of cells from Embryos? No
PRIVACY
e Did the project involve processing of genetic information or personal data (eg. health, sexual Yes
lifestyle, ethnicity, political opinion, religious or philosophical conviction)?
o Did the project involve tracking the location or observation of people? Yes
RESEARCH ON ANIMALS
e Did the project involve research on animals? Yes
o Were those animals transgenic small laboratory animals? Yes
e Were those animals transgenic farm animals? No
e Were those animals cloned farm animals? No
e Were those animals non-human primates? No
RESEARCH INVOLVING DEVELOPING COUNTRIES
o Did the project involve the use of local resources (genetic, animal, plant etc)? No
e Was the project of benefit to local community (capacity building, access to healthcare, education No
etc)?
DuAL Use
e Research having direct military use No
e Research having the potential for terrorist abuse No
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C Workforce Statistics

3. Workforce statistics for the project: Please indicate in the table below the number of people
who worked on the project (on a headcount basis).

Type of Position Number of Women Number of Men
Scientific Coordinator 0 1
Work package leaders 6 4
Experienced researchers (i.e. PhD holders) 20 11
PhD Students 0 0
Other 8 5

4.  How many additional researchers (in companies and universities) were 3.6

recruited specifically for this project?
Of which, indicate the number of men: 2
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D Gender Aspects

5.

Did you carry out specific Gender Equality Actions under the project? é Yes
No

6.

Which of the following actions did you carry out and how effective were they?

Not at all Very
effective effective
Design and implement an equal opportunity policy OOX OO

Set targets to achieve a gender balance in the workforce OOX OO0
Organise conferences and workshops on gender OOX OO0
Actions to improve work-life balance OOX OO0

Other: All partner institutions have implemented gender policies. As an example, for
University of Oxford promoting gender equality is a key strategic priority for the
University of Oxford, demonstrated in our Strategic Plan 2013-18, our commitment to
Athena SWAN, and the launch in July 2013 of the Vice Chancellor’s Fund for
Diversity. Our work on gender equality is overseen by the Gender Equality Advisory
Group. The Athena SWAN Charter supports good employment practices for women in
higher education. Please see for further details: http://www.ecu.ac.uk/equality-
charters/athena-swan. We also have a University of Oxford Transgender policy.

o uUoop

Was there a gender dimension associated with the research content - i.e. wherever people were
the focus of the research as, for example, consumers, users, patients or in trials, was the issue of gender
considered and addressed?

O  Yes- please specify |

X No

Synergies with Science Education

Did your project involve working with students and/or school pupils (e.g. open days,
participation in science festivals and events, prizes/competitions or joint projects)?
O  Yes- please specify | |

X  No

Did the project generate any science education material (e.g. kits, websites, explanatory
booklets, DVDs)?

O  Yes- please specify | |

X  No

Interdisciplinarity

10.

Which disciplines (see list below) are involved in your project?
X Main discipline': 3
O  Associated discipline’®: ’ ¢) ‘ Associated discipline™:

G

Engaging with Civil society and policy makers

11a

Yes
No

Did your project engage with societal actors beyond the research
community? (if 'No', go to Question 14)

X0

10 Insert number from list below (Frascati Manual).
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11b If yes, did you engage with citizens (citizens' panels / juries) or organised civil society
(NGOs, patients’ groups etc.)?

O No

O  Yes-in determining what research should be performed

O  Yes-inimplementing the research
O  Yes, in communicating /disseminating / using the results of the project

11c Indoing so, did your project involve actors whose role is mainly to
organise the dialogue with citizens and organised civil society (e.g.
professional mediator; communication company, science museums)?

(O}0)

Yes
No

12. Did you engage with government / public bodies or policy makers (including international

organisations)

O No

O  Yes-in framing the research agenda
O  Yes-inimplementing the research agenda

O  Yes, in communicating /disseminating / using the results of the project

13a Will the project generate outputs (expertise or scientific advice) which could be used by

policy makers?

O Yes-—asaprimary objective (please indicate areas below- multiple answers possible) — Public Health
O  Yes-asasecondary objective (please indicate areas below - multiple answer possible)

O No
13b If Yes, in which fields?
Agriculture Energy Human rights
Audiovisual and Media Enlargement Information Society
Budget Enterprise Institutional affairs
Competition Environment Internal Market
Consumers External Relations Justice, freedom and security
Culture External Trade Public Health
Customs Fisheries and Maritime Affairs Regional Policy

Development Economic and
Monetary Affairs

Education, Training, Youth
Employment and Social Affairs

Food Safety

Foreign and Security Policy
Fraud

Humanitarian aid

Research and Innovation
Space

Taxation

Transport
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http://europa.eu/pol/agr/index_en.htm
http://europa.eu/pol/av/index_en.htm
http://europa.eu/pol/financ/index_en.htm
http://europa.eu/pol/comp/index_en.htm
http://europa.eu/pol/cons/index_en.htm
http://europa.eu/pol/cult/index_en.htm
http://europa.eu/pol/cust/index_en.htm
http://europa.eu/pol/dev/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/educ/index_en.htm
http://europa.eu/pol/socio/index_en.htm
http://europa.eu/pol/ener/index_en.htm
http://europa.eu/pol/enlarg/index_en.htm
http://europa.eu/pol/enter/index_en.htm
http://europa.eu/pol/env/index_en.htm
http://europa.eu/pol/ext/index_en.htm
http://europa.eu/pol/comm/index_en.htm
http://europa.eu/pol/fish/index_en.htm
http://europa.eu/pol/food/index_en.htm
http://europa.eu/pol/cfsp/index_en.htm
http://europa.eu/pol/fraud/index_en.htm
http://europa.eu/pol/hum/index_en.htm
http://europa.eu/pol/rights/index_en.htm
http://europa.eu/pol/infso/index_en.htm
http://europa.eu/pol/inst/index_en.htm
http://europa.eu/pol/singl/index_en.htm
http://europa.eu/pol/justice/index_en.htm
http://europa.eu/pol/health/index_en.htm
http://europa.eu/pol/reg/index_en.htm
http://europa.eu/pol/rd/index_en.htm
http://europa.eu/pol/tax/index_en.htm
http://europa.eu/pol/trans/index_en.htm

13c If Yes, at which level?

O  Local / regional levels
O National level

O  European level

O International level

H

Use and dissemination

14.

How many Articles were published/accepted for publication in 1
peer-reviewed journals?

To how many of these is open access™ provided?

How many of these are published in open access journals?

How many of these are published in open repositories?

To how many of these is open access not provided?

o [ O |- | =

Please check all applicable reasons for not providing open access:

U publisher's licensing agreement would not permit publishing in a repository
U no suitable repository available

U no suitable open access journal available

U no funds available to publish in an open access journal

U lack of time and resources

U lack of information on open access

Qother? .............

15.

How many new patent applications (‘priority filings’) have been made? | O to date
("Technologically unique": multiple applications for the same invention in different
jurisdictions should be counted as just one application of grant).

16.

Indicate how many of the following Intellectual Trademark

Property Rights were applied for (give number in

each box). Registered design

Other

17.

How many spin-off companies were created / are planned as a direct
result of the project?

Indicate the approximate number of additional jobs in these companies:

18.

Please indicate whether your project has a potential impact on employment, in comparison
with the situation before your project:

O Increase in employment, or (] In small & medium-sized enterprises

O  Safeguard employment, or a In large companies

O  Decrease in employment, a None of the above / not relevant to the project

[ Difficult to estimate / not possible to quantify

19.

For your project partnership please estimate the employment effect Indicate figure:
resulting directly from your participation in Full Time Equivalent (FTE =
one person working fulltime for a year) jobs:

11 Open Access is defined as free of charge access for anyone via Internet.
12 For instance: classification for security project.
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Difficult to estimate / not possible to quantify

| Media and Communication to the general public
20. As part of the project, were any of the beneficiaries professionals in communication or
media relations?
O Yes X No
21. As part of the project, have any beneficiaries received professional media / communication
training / advice to improve communication with the general public?
O Yes X No
22 Which of the following have been used to communicate information about your project to
the general public, or have resulted from your project?
X Press Release X Coverage in specialist press
O  Media briefing a Coverage in general (non-specialist) press
@ TV coverage / report a Coverage in national press
[ Radio coverage / report O | Coverage in international press
X Brochures /posters / flyers X Website for the general public / internet
O DVD /Film /Multimedia a Event targeting general public (festival, conference,
exhibition, science café)
23 In which languages are the information products for the general public produced?
X Language of the coordinator X English
@  Other language(s)

Question F-10: Classification of Scientific Disciplines according to the Frascati Manual 2002 (Proposed
Standard Practice for Surveys on Research and Experimental Development, OECD 2002):

FIELDS OF SCIENCE AND TECHNOLOGY

NATURAL SCIENCES

1.2
13
14

15

Mathematics and computer sciences [mathematics and other allied fields: computer sciences and other
allied subjects (software development only; hardware development should be classified in the
engineering fields)]

Physical sciences (astronomy and space sciences, physics and other allied subjects)

Chemical sciences (chemistry, other allied subjects)

Earth and related environmental sciences (geology, geophysics, mineralogy, physical geography and
other geosciences, meteorology and other atmospheric sciences including climatic research,
oceanography, vulcanology, palaeoecology, other allied sciences)

Biological sciences (biology, botany, bacteriology, microbiology, zoology, entomology, genetics,
biochemistry, biophysics, other allied sciences, excluding clinical and veterinary sciences)

ENGINEERING AND TECHNOLOGY

2.2

2.3.

Civil engineering (architecture engineering, building science and engineering, construction engineering,
municipal and structural engineering and other allied subjects)

Electrical engineering, electronics [electrical engineering, electronics, communication engineering and
systems, computer engineering (hardware only) and other allied subjects]

Other engineering sciences (such as chemical, aeronautical and space, mechanical, metallurgical and
materials engineering, and their specialised subdivisions; forest products; applied sciences such as
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geodesy, industrial chemistry, etc.; the science and technology of food production; specialised
technologies of interdisciplinary fields, e.g. systems analysis, metallurgy, mining, textile technology
and other applied subjects)

3. MEDICAL SCIENCES

3.1 Basic medicine (anatomy, cytology, physiology, genetics, pharmacy, pharmacology, toxicology,
immunology and immunohaematology, clinical chemistry, clinical microbiology, pathology)

3.2 Clinical medicine (anaesthesiology, paediatrics, obstetrics and gynaecology, internal medicine, surgery,
dentistry, neurology, psychiatry, radiology, therapeutics, otorhinolaryngology, ophthalmology)

3.3 Health sciences (public health services, social medicine, hygiene, nursing, epidemiology)

4. AGRICULTURAL SCIENCES

4.1 Agriculture, forestry, fisheries and allied sciences (agronomy, animal husbandry, fisheries, forestry,
horticulture, other allied subjects)

4.2 Veterinary medicine

5. SOCIAL SCIENCES

51 Psychology

5.2 Economics

5.3 Educational sciences (education and training and other allied subjects)

54 Other social sciences [anthropology (social and cultural) and ethnology, demography, geography
(human, economic and social), town and country planning, management, law, linguistics, political
sciences, sociology, organisation and methods, miscellaneous social sciences and interdisciplinary,
methodological and historical S1T activities relating to subjects in this group. Physical anthropology,
physical geography and psychophysiology should normally be classified with the natural sciences].

6. HUMANITIES

6.1 History (history, prehistory and history, together with auxiliary historical disciplines such as
archaeology, numismatics, palaeography, genealogy, etc.)

6.2 Languages and literature (ancient and modern)

6.3 Other humanities [philosophy (including the history of science and technology) arts, history of art, art

criticism, painting, sculpture, musicology, dramatic art excluding artistic "research™ of any kind,
religion, theology, other fields and subjects pertaining to the humanities, methodological, historical and
other S1T activities relating to the subjects in this group]
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