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Consent form

The undersigned:

Hereby gives his/her consent to the gene therapy office to send on the application forms and the
accompanying file to the relevant assessment authorities.

Gives his/her consent to the assessment authorities to use the fully completed file in making its
assessment.

Gives his/her consent to the assessment authorities to inform each other and the gene therapy office
about the status of the submitted application.

Signed:
Name  Linda Rutgrink C,jm,c_a/?’—?(opgc/f Lo adler L%W’)sz#(’b&?mﬁé N,Z_ A

Date ié/\jé&fk / Q‘Oﬁ
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A Bio-safety aspects

This part of the application form provides the information needed for the Ministry of Housing, Spatial
Planning and the Environment (VROM) to grant the necessary ficences.

All information provided in this form and the accompanying documentation constitutes part of the
decision to be made and for this reason s in principle gpen fo inspection by the public; the
infarmation will also be available for such public inspection during the procedure,

The applicant may ask for parts of the information provided fo be kept confidential, In that case, the
applicant must give reasons wiy the information is of a confidential nature as well as a convincing
explanation that the lifting of confidentialily will adversely affect the applicant’s competitive pasition.
A publicly available summary of confidential information must be given, containing enough
information for @ clear general understanding of the application and in order to assess the risk
analysis as described in the application and the decision.

An application does not need to be limited fo the specific clinical protocol that the applicant wishes fo
perform. If there are no consequences for the risk analysis, the application can be drawn up with a
wider scope, such as for a larger number of patients, an alfernative way of administering the GMO,
possibly in combination with other non-GMOs. Take note: such additions CANNOT be made later to a
decision already givern!

The aim is to draw up the final decision in such a way that several clinical protocofs can be performed
under it, using the information described in ihis application. Naturally these activities must be covered
by the description of the experiment and the risk analysis provided. Before submitting such a broader
application, you are advised to contact the GMO office for an informal discussion of the options.

The term ‘'lest subjects’ as used in this form means patients or volunteers taking part in the study.

A1 Details of applicant

Only the legal entity that has final responsibifity for the work te be carried out may act as the
applicant, This means that the applicant will normally be the Board (management) of the hospital
{institution) where the treatment will be given. The licence holder must be able to enforce compliance
with the ficence reguiations when carrying out the work. It order to do so, it is necessary for the
employees involved in the clinical procedures to come under the authority of the ficence holder, For
this reason, employees must be directly employed by the licence holder. In those cases where an
employee does not come under the authority of the licence holder, such as where a treating doctor is
part of a partnership that is independent of the licenice holder, an employment contract must be
arranged for carrying out work under the licence, such as through a zero-hours contract with the
licence holder. A contract must be concluded with the parly or parties carrying out this work for non-
clinical procedures that are not carried out in the institution in guestion, in such a way that final
responsibility continues to rest with the ficence holder.

Application Form - Assessment of clinical research involving gene therapeutics in the Netherlands

“Phase [1I gene therapy study using XRPO038 / NVLIFGF coding for fibroblast growth fackor to provide therapeutic angiogenesis
for the treatment of Critical Limb Ischemia” = Version 6 januari 2009

5



Legal entity
A1.1. Board of Directors, Catharina Hospital
Al1.2. Board of Directors

Al1.3. Michelangelolaan 2

. [ Met opmaak: Nederlands
Al.4, 5623 EJ Eindhoven (stzndazard}

Al.5. 040 2399111

Responsible employees (RE)

Should the work described so require, a distinction will be made between an RE (contact person) for
work other than the clinical application (RE-1, such as a pharmacist or researcher) and an RE (contact
person) for the ciinical application (RE-IL, such as the treating doctor).

Responsible Employee for work other than the clinical application of the GMO (RE-I)
Al.6. Dr MRHM van Sambeek MD PhD

Al.7. Catharina Hospital
Al.8. Department of Surgery
Al1.9. Michelangelolaan 2
Al1.10. 5623 EJ Eindhoven

Al.11. Tel; 040 239 7150
Fax: 040 244 3370

Al.12. marc.v.sambeek@cze.nl

Responsible Employee for the clinical application of the GMO (RE-II)
Al.13. Dr MRHM van Sambeek MD PhD

Al.14. Catharina Hospital
Al.15. Department of Surgery
Al.16. Michelangelolaan 2
Al1.17. 5623 EJ Eindhoven
Al.18. Tel: 040 239 7150

Fax: 040 244 3370

Al1.19. marc.v.sambeek@cze.nl
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Environmental Safety Officer (ESO)

Al1.20. Title, initial, prefix, surname: dr. K.E. Bakker

Al1.,21. Institution/company: Erasmus MC

Al1.22, Department/section: Dept. Occupational Health & Environmental Protection

A1.23. Correspondence address: P.O. Box 2040
Al.24, Postcode and town/city: 3000 CA Rofterdam

Al1.25. Telephone and fax number: tel: 010 — 703 1488; fax; 010-703 3918

Al1.26, E-mail address: k.bakker@erasmusmc.nl

Study location

Al,27. At which locations will the intended work take place?

Since the work applied for may only be carried out under the direct controf of the ficence holder, it is
only possible to carry out work at several locations If the licence holder has full controf of the way in
which the work being applied for is carried out at alf locations, in sucfi @ way that the ficence
conditions are complied with. In that case you must state for each location what work will be carried
out at which address and in which building. To clarify: you must state for all activities at which
location they will be carried out. Apart from the location for the diinical activities with the GMO, you
must also stafe the location or locations of laboratories in which activities with the GMO are carried
out under the terms of this licence application, such as procedures with patient samples.

In cases where central control is not possible, such as with a multi-cenire study, a separate
application must be submitted for each location.

Catharinaziekenhuis Eindhoven

A local protocel will be used for all biosafety tevel 1 activities. This includes receipt, storage,
transport, administration and destruction of the product. The intended work will take place
in one designated rocm qualified for biosafety level 1 activities. Decontaminating procedures
will be followed according to biosafety level 1 procedures.

A2.1, Application title:
Please give a descriptive title that provides sufficient information on the objectives and
aspects refating fo the genelic modification. The title should state the type of vector(s) and
insertion(s} used and the nature of the application(s).

Phase III gene therapy study using XRPOO38 / NVIFGF coding for fibroblast growth factor
to provide therapeutic angiogenesis for the treatment of Critical Limb Ischemia.

A2.2. Describe briefly the contents of the application, the objective of the study being
aimed for and the intended application of the results
Describe briefly the genetically modified organisms that are to be used, or which may be
produced with the application, such as through the recombination of genetic information
between organisms or through the integration of genetic material in a genome. Describe
the expected action of the gene products of the transgenes and give an explanation of the
biological rechanism. Also describe the scientific and public importance of the study, and
State how the results of the study may be used in this context.
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The information provided will be used as the basis for a brief description of the study in the
decision.

Description of the plasmid:
NVIFGF is a recombinant DNA plasmid, constructed by inserting a gene encoding human

fibroblast growth factor type 1 (FGF1) into a pCOR plasmid backbone.
The resuiting plasmid was named NV1FGF {or pXL3179). .

Expected action of the gene product / biological mechanism:

The purpose of NV1FGF treatment is to provide therapeutic angiogenesis via IM injection of
a plasmid vector, allowing subsequent local expression of FGF1 for the treatment of CLIL

The concept of therapeutic angiogenesis is based on the use of angiogenic factors such as
Fibroblast Growth Factor (FGF) to promote neovascularisation for the treatment of ischemic
tissues.

FGF1 has been shown ko activate endothelial cell migration and induce angiogenesis. FGF1,
like other FGF family members, has been reported to induce in vitro a complex “pro-
angiogenic phenotype” in endothelial cells that recapitulates several aspects of the in vivo
angiogenesis process, including the modulation of endothelial cell proliferation, migration,
protease production, integrin and cadherin receptor expression, and intercellular gap-
junction communicatien “*

In 1997, a recombinant expression plasmid encoding FGF1 (21-154), was shown to promote
angiogenesis in an animal model of experimental hind limb ischemia . This study also
showed that efficacy of FGF1(21-154) was significantly higher when fused with a signal
peptide to optimize secretion.

Based on these results, same strategy was selected for development of NV1FGF. FGF1({21-
154) sequence was fused with the sequence of the heterclogous human fibroblast
interferon signal peptide in order to use canonical signal peptide induced secretion, known
to improve level of secretion. The resulting protein is called sp.FGF1.

The NVIFGF DNA plasmid has no biclogical activity on its own. After its transfer into the
muscle cells foliowing IM injection, NVIFGF is taken up into nuclei of muscle cells near the
injection site and results in localized production and release of NV1FGF derived mRNA and
sp.FGF1 pratein.

Efficacy of IM administration of plasmids encoding sp.FGF1 was evaluated in rabbit and
hamster models of hind limb ischemia. In the rabbit model, NV1FGF led to the formation of
angiographically visible collateral blood vessels’. In the hypercholesteralemic hamster
model, NVIFGF significantly increased the angiographic score and the number of small
arterioles in the injected ischemic limbs®,

Scientific and Public Importance of the study:
Treatment is a critical problem in the management of severe Peripheral Artery Disease

(PAD). Three therapevtic approaches are usually considered for patlents suffering from PAD
12 1) risk factor modification such as tobacco, dietary changes, etc.; 2) when possible,
percutaneous transluminal angioplasty {PTA) to revascularize the ischemic limb; 3) bypass
surgery with the use of prosthetic material or vein graft. Both PTA and especially surgery
carry a significant morbidity/mortality in these patients who often suffer concomitantly from
an already existing heart or disseminated vascular disease.
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A2.3.

In a phase II double blind, randomized, placebo-controlled, multicentre study including 107
evaluable patients with CLI, with non-healing ulcer and no-option for revascularization, 4 IM
administrations of NV1FGF at 2- week intervals have shown a similar improvement in ulcer
healing as compared to placebo but significantly prolonged the time to first amputation and
to first major amputations®

The data of this previous study lead us to perform a larger single ptacebo controlled study
involving 490 patients in 30 countries to confirm the benefit of NV1FGF in delaying the time
to amputation or to death in CLI patients with skin lesions and unsuitable for standard
revascularization.

Pescribe briefly the intended work.

Describe briefly the work lo be carrfed out with the genelically modified organisms. State in
chronological order which types of procedures will be carried out, and for which a licence is being
applied for (e.g. production, transpori, storage and administration of the veclor, observation of
patients, sampling, transport, storage and processing of samples, waste treatment).

A2.4.

The licence is being applied for transport, storage and administration of the Plasmid DNA,
observation of patients, sampling, transport, storage and processing of samples, waste
treatment. Work locations: see Al.27

The product is administered via intramuscular injections: 4 into the calf, and 4 into the
thigh. The administration (i.e 8 injections) is repeated 3 times at two weeks intervals (i.e.
for a total of 4 administrations over a six week period). Syringes and needles need to be
discarded in the bichazardous sharp container after use. Used vials must be destroyed at
the pharmacy as per Biosafety Level 1 policy.

Intended start and end date:

The dedision must state a time period within which the procedures will be carried out and
so an end dafte must be given. The chosen end date will be included in the decision. It is
possible to obtain an extension lo the decision; please note, however, that any extension
procedure  must be compleled before the decision end date has passed.
Instead of the end date, a maximum number of test subjects may also be stated, In that
case, the decision end date will correspond to the completion of the study with the last test
subject.

Global study-start and end dates: 10 December 2007. End date when 450 patients are
reached.
Netherlands start and end dates: May 2008 and 30" December 2011,

Purpose of the introduction into the environment

A2.5.

A2.6.

General purpose of the work being applied for:
Please state here the underilying (secondary) purpose of the work, such as the development
of a new therapy to treat skin cancer.

The purpose of the work is the development of a new therapy for Critical Limb Ischemia
patients,

Specific purpose of the work being applied for:
The primary purpose” of the project; e.g. phase 1 study, fo find out how the GMO is
tolerated in the test subjects receiving It.

Application Form - Assessment of clinical research involving gene therapeutics in the Netherlands

"Phase 1I gene therapy study using XRP0038 / NV1FGF coding for fibrobiast growth factor to provide therapeutic angiogenesis
for the treatment of Criticai Limb Ischemia” - Version 6 januari 2009

9



The primary purpose of the project is a Phase 3 study to demonstrate superiority of NVI1FGF
over placebo in the prevention of major amputation (of the treated leg) or death, which
ever comes first in CLI patients with skin lesions.

A3  Bio-safety details

The preparation administered fo the test subject may consist of a celfufar organism, live or otherwise
(e.g. bacteriz, from a viral vector or from naked nucleic acid). Please answer the questions that refate
o the preparalion to be used.

State the composition of the genetically modified organism to be administered to the test
subject,

Answer:
C  Viral vector (questions A3.1. to A3.14)
O  Bacterial strains {questions A3.15. to A3.27.)
e Naked nucleic acid (questions 3.28. to A3.30.)
©  Other (Contact the GMO office)

Naked nucleic acid

A3.28. Does the nucleic acid contain sequences of viral origin that may interact with
genomes of viruses or other micro-organisms?
Describe the sequences that can interact with genomes of viruses or other ricro-organisms,
and the chance that this may produce a new GMO. If a GMO might be produced, also give
details of potential spreading routes and the risk that spreading may occur,

The NVIFGF construct doesn't contain any sequence of viral origin, however the plasmid
construction bears sequences identical to viral sequences (as hCMV promoter). These
sequences are de novo and f1 vitro synthesized and do not require any viral material,

Firstly, Cytomegalovirus {CMV) promoter sequence in the PCOR plasmid is a human CMV
(hCMV) sequence, It is not from viral origin but from recombinant origin. The only way
NVIFGF plasmid DNA could recombine with viruses would be inside a myofiber cell that
would be the host of a DNA virus. The recombination mode in mammalian cefis is mainly
based on non homologous sequences; therefore the unlikely potential sequence analogy
between hCMV and sequence of viral origin would not increase the potential risk of
mutation which is negligible.

Indeed, as mentioned above the probability of NVIFGF plasmid integration in human
genome has been evaluated and results indicated that the risk of integration is negligible. In
the extremely unlikely avent of an homologous recombination, this would lead to the
integration of the sequence of viral origin in one of the pCOR plasmid constitutive
sequence: hCMV promoter, FGFl-gene, R6K plasmid, etc... Due to pCOR small size, this
would prevent expression of the pCOR plasmid. Therefore there will be no impact on health
or environment.

Homologous recombination with viruses:

Homologous recombination of the viral sequences of NVIFGF would only be possible with
the cytemegalovirus (CMV) or the simian virus 40 (SV40). For homologous recembination to
occur a high copy number of the plasmid and the virus have to be present, Both viruses are
very unlikely to be present in muscular celis of the subjects, although the possibility that
such viruses are present increases with subjects with a deficient immune system. In the
extremely uniikely event that recombination with such viruses occurs, it is very unlikely that
such (partial} sequences will replicate or express efficiently since they are not advantageous
to the virus and most likely decrease the overall replication & expression efficiency of the
virus, Therefore the total risk of such a recombination is deemed negligible.
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Interaction with bacteria:

In the extremely unlikely event, if an active sequence would become part of the
environment, it could not be replicated in a bacteria present in subjects and in the
environment. NV1FGF is a pCOR plasmid carrying the sp.FGF1 expression cassette. pCOR
are small size plasmids carrying a Conditional Origin of Replication (R6K) which requires a
trans-acting replication factor (n) meaning that pCOR can only replicate in a specific E. coli
host strain producing =, greatly reducing the potential for propagation in treated patients
and in the environment .

Clarification on potential risk to have NV1FGF replication in natural bacteria:

NV1FGF replication is obtained in a specifically laboratory engineered E. Coli strain (E. Coli
pirl16) that was constructed to produce the R6K replication factor n. The sequence for this
factor is not beard by NV1FGF plasmid, making its replication impossible without an external
source of 7%,

The question is: what is the probabllity that NVIFGF plasmid encounters a bacterium
susceptible to produce the = factor - probability of presence of such bacteria in the intestine
and what would happen?

To evaluate such probability, the following points need to be taken into account;

- This hypothesis implies that NV1FGF would be swallowed. This is highly unlikely as the
intended route of administration is via intramuscular injection done by the investigator.

- Secondly, the time during which NV1FGF plasmid would remain complete in the intestine
would need to be long enough to allow an efficient transfection of bacteria. However, the
actual time is considered as very short taking into account the presence of nucleases in the
intestine.

- Furthermore, the breakdown of DNA during food processing and passage through the
gastrointestinal tract reduces the likelihood that intact genes capable of encoding foreign
proteins will be transferred to gut microflora®

- Lastly, the type of bacteria that ¢an bring = factor.
O The = factor can conly be present in bacteria that bear on their plasmid the naturat
R6K replication system including the = sequence, i.e. E. Coli bacteria or closely
refated bacteria (R6K resident bacteria). This indication limits therefore the replication
of NV1FGF plasmid in these bacteria.
O Importantly, there is no report of a & -like activity in other strains that could aflow
NV1FGF replication,

In the very unlikely event the three conditions above would be met, what is the Impact of a
transfection by NV1FGF of a natural E.Coli strain bearing R6K?

The principle of incompatibility between plasmids would apply ** *°. Indeed a bacteria
plasmid bearing the RSK system and the NV1FGF bearing the same system (without =«
sequence) would co-exist. In such a case, the coexistence of the major incompatibifity
factor present in the oriy sequence of the R6K system of both systems will lead to the loss
of one of the plasmids. Meaning either the bacteria plasmid inducing the lack of = factor
needed by NVIFGF, or the NV1FGF plasmid itself: in both cases the replication of NVIFGF
plasmid would not be possible or at most very transient.

Taking into account the rational above, it is therefore considered that the probability that
NVIFGF replicates in intestinal bacteria would be present in the environment is extremely
fow if not of zero.
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Furthermore, XRPOD38/ NVIFGF plasmid does not contain sequences that increase plasmid
integration rate, recombinogenic sequences, or sequences closely related to these motifs
B335 The presence of human sequences within NVIFGF does not raise a specific concern
regarding integration. Indeed, integration by homologous recombination is several orders of
magrnitude less frequent than random-integration '°. In addition, the maximum length of
sequence homology between NVIFGF and the human genome is much lower than that
required for efficient homologous recombination ¥, Based on these data, NVIFGF shows no
particular risk of integration into the host genome.

A3.29. Describe the genetically modified nucleic acid to be used.

In your description please give details in particular of the following aspects:

- Regulatory sequences, such as promoter, ferminator and enhancer sequences;

- Structural genes;

- Function of the coded proteins in the donor organism (the organism from which the
gene was originally isolated or where it naturally occurs is referred to as the donior
organism);

- Whether the vector or the DNA inserted in the vector contains elements whose origin
or function is unknown.

NVIFGF is a construction of expression plasmid encoding human FGF-1 and using a backbone
with a conditional origin of replication (pCOR). pCOR plasmids are very narrow-host range
plasmid vectors for non viral gene therapy and DNA vaccination. The pCOR conditional origin
of replication does not come from widely-used ColEl- derived plasmids, but from another
natural E. coli plasmid, R6K. The pCOR backbone is significantly smaller than standard ColE1-
derived plasmids. It contains three key elements: the R&K yconditiona!l origin of replication
{ori y), which requires the R6K ginitiator protein to be functional; a selectable tRNA
suppressor gene, and a cer (ColE1 resolution) fragment to resolve

pCOR oligomers. Such plasmids can only replicate in n-producing enterobacteria, considerably
limiting their host range. pCOR selection requires expression of a synthetic amber suppressor
tRNA gene specific for phenylalanine {sup Phe). This corrects an E. coli argE amber mutation,
making it possible for the recombinant hast strain to grow on a minimal medium lacking
arginine on which bacteria without the plasrnid cannot grow. We engineered a specific E. coli
host, (XAC- 1 pir-116), supporting pCOR replication and selection. Its genome contains: 1) a
copy-up mutant of pir (gene encoding =), pir-116 and ii} the argEam gene for plasmid
selection. The construction strategy used to create a plasmid containing sp.FGF-1 expression
cassette led to the following features. sp.FGF-1 is a fusion gene befween sequences encoding
the secretion signal peptide (sp) from human fibroblast interferon vy and the naturally
occuwrring truncated form of human FGF-1 from amino acids 21 to 154. Expression of sp.FGF-
1 is driven by the human cytomegalovirus (CMV) immediate early enhancer / promoter
module. The fate polyadenylation signal from Simlan Virus 40 is inserted downstream of
sp.FGF-1 to ensure proper and efficient transcription termination and subseguent
polyadenylation of sp.FGF-1 transcript.

The sp.FGF-1 expression cassette was inserted into a pCOR backbone creating a closed
circular plasmid. This plasmid is propagated in the E. cofi host XAC-1 pir-116.

In summary, in addition to an optimized expression cassette, pCOR plasmids, exhibit the
following main features:

» pCOR are small size plasmids carrying a Conditional Origin of Replication (R6K) which
requires a trans-acting replication factor (=) meaning that pCOR can only replicate in a
specific E. coli host strain producing =, greatly reducing the potential for propagation
intreated patients and in the environment.

Clarification on potential risk to have NV1FGF replication in natural bacteria:
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NVIFGF replication is obtained in a specifically laboratory engineered E. Coli strain (E. Coli
pirt16) that was constructed to produce the R6K replication factor z. The sequence for this
factor is not beard by NV1FGF plasmid, making its replication impossible without an external
source of 7%,

The question is: what is the probability that NVIFGF plasmid encounters a bacterium
susceptible to produce the = factor - probability of presence of such bacteria in the intestine
and what would happen?

To evaluate such probability, the following points need to be taken inte account:

~ This hypothesis implies that NVIFGF would be swallowed. This is highly unlikely as the
intended route of administration is via intramuscular injection done by the investigator.

- Secondly, the time during which NV1FGF plasmid would remain complete in the intestine
would need to be long enough to allow an efficient transfection of bacteria. However, the
actual time is considered as very short taking into account the presence of nucleases in the
intestine,

- Furthermore, the breakdown of DNA during food processing and passage through the
gastrointestinal tract reduces the likelihood that intact genes capable of encoding foreign
proteins will be transferred to gut microflora®.

- Lastly, the type of bacteria that can bring = factor.
O The = factor can only be present in bacteria that bear on their plasmid the natural
REK replication system including the = sequence, i.e. E. Coli bacteria or closely
related bacteria (R6K resident bacteria). This indication limits therefore the replication
of NV1FGF plasmid in these bacteria.
O Importantly, there is no report of a z -like activity in other strains that could allow
NV1FGF replication.

In the very unlikely event the three conditions above would be met, what is the Impact of a
transfection by NV1FGF of a natural E.Coli strain bearing R6K?

The principle of incompatibility between plasmids would apply**. Indeed a bacteria plasmid
bearing the R6K system and the NV1FGF bearing the same system (without n sequence)
would co-exist. In such a case, the coexistence of the major incompatibility factor present in
the oriy sequence of the R6K system of both systems will lead to the loss of one of the
plasmids. Meaning either the bacteria plasmid inducing the lack of n factor needed by
NV1FGF, or the NVIFGF plasmid itself: in both cases the replication of NV1FGF plasmid
would not be possible or at most very transient.

Taking into account the rational above, it is therefore considered that the probability that
NV1iFGF replicates in intestinal bacteria would be present in the environment is extremely
low if not of zero.

« pCOR do not contain an antibiotic resistance gene and selection of pCOR is based on
suppression of an auxotrophy of the bacterial host;

= pCOR are at least comparable in level of transgene expression to standard (ColE1) plasmids
in vitro and in vivo;

« pCOR backbone does not contain known immunostimulatory sequences {ISS)} and should
have less, if any, immunostimulatory properties compared to standard ColE1-derivedplasmids.

The plasmid map of NV1FGF is shown in Figure 1 (§ A3.30).

FGF1 is a mitogen and chemotactic agent acting via binding to FGF receptors. The mitogenic
activity of FGF1 is potentiated by heparin/heparan sulfate {HS) which extends its biological
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half-life and is required for binding FGF1 to its high affinity receptor by formation of a ternary
complex among ligand, receptor and heparin/HS *, The sites of receptor binding and
interaction with heparin/HS described for FGF1 * 7 are located within the FGF121-154
seguence. This suggests that the 3 FGFL isoforms provide a similar FGF1-FGFR-heparin/HS
ternary complex, the structural basis for the FGF1 biological activity. The functional
significance of the amino-terminal extension of FGF1{21-154) and (FGF1(15-154) versus
FGF1(1-154) has not been established % The biological activities for heparin affinity and
mitogenic activities for endothelial cells of FGF1(1-154) and FGF1(21-154) have been shown
to be similar . The competitive binding property for binding to endothelial cell-derived
receptor and mitogenic activities for endothelial cells of FGF1(1-154) and FGF1(15-154) have
also been shown to be similar °,

For further information see A2.2.

A3.30. Provide a diagram (map) and a description of the structure of the genetically
modified nucleic acid.

hCMV promotor R6K origine of replication

Cer

pXL 3179~ sup Phe
2,42 KB J

s
SV40 late polyA signal

Sp-FGF-1

Figure 1 — NVIFGF plasmid map, also referred to as pXL 3179 (see section A3.29).
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Ad Other information

Environment-related information originating from earlier experiments

A4.1. Describe the results originating from earlier (pre-)clinical studies with the GMO,
and which are important for the environmental risk assessment.
When answering this question, please describe the results achieved with an identical or
comparable GMO, to the extent that these are relevant for the environmental risk analysis
of the application In question, e.g. details of shedding, duration of latent presence of the
vector/the GMO, spread of the vector/the GMO and potential inferaction with other micro-
organisms {including viruses) are important.

Expression of FGF-1 protein orfand FGF-1 mRNAs in the injected muscle was demonstrated after
NVIFGF LM. administration in various animat species (mice, rats and dogs) and in CLI patients.
Expression of NV1FGF-derived FGF-1 protein was detected by immunchistochemistry in the myofibers
of the injected muscle only. Expression of NV1FGF-derived mRNA was shown to be local and
restricted to a few cm around the injection site as shown in animals (20 erm®) and CLI patients {(mRNA
expression centered on the theoretical needle path in muscle biopsy samples measuring 5X3X2 cm®).

Biedistribution studies reported in the literature document a limited dissemination of naked plasmid
DNA after IL.M. administration and a lack of persistence of plasmid sequences at distant sites,
including in the gonads 18/%%%2,

Studies conducted in rats with NV1FGF show that IM NVIFGF leads to transient dissemination of
NVIFGF sequences into blood and distal organs. The NV1FGF sequences were mostly products of
plasmid degradation (non-coding sequences) with no capability to express FGF1 protein. There was
na evidence of NVIFGF-derived mRNA expression in the assessed organs suggesting that the
transient distribution of NVIFGF sequences did not led to expression in organs other than the injected
muscle. Metabolic studies indicated that the NVIFGF plasmid is rapidly degraded when present in
blood: the half-life of NVIFGF sequences in blood was shown to be 6.00 min in CLI patients. In
conclusion, these data indicated that the NV1FGF sequences transiently disseminated are mostly
product of plasmid degradation with no capability to drive FGF1 expression. The transient presence of
NV1FGF sequences is not associated with NV1FGF-derived mRNA expressicn in organs other than the
injected muscle.

NViFGF IM toxicity studies in rats did not show any treatment-related effects other than at the
injection site. No adverse effecis were observed in organs distal from the injected muscle including
eyes, gonads and kidney. In addition, direct injection of very high levels of NVIFGF did not result in
any adverse effects.

The rat is considered as a relevant species to assess the potential foxicity of NV1FGF based on the
high sequence homology (aming acid sequence alignment of both hurman and rat FGF1 show 97% of
identity from position 21 to 154, the isoform of the NV1FGF-related FGF1), on exploratory toxicity
studies conducted with recombinant human FGFL in the rat and studies to assess the potential for
anti-hFGF1 antibedies raised following repeated IM administration of NV1FGF to the rat.

Metheds used:

Various assay methods were developed to investigate the pharmacokinetics of NV1FGF-derived DNA,
NV1FGF-derived mRNA, and FGF1 protein, as shown in the table below.
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Analyte/sample Method Range Lower limit of
quantification
NV1FGF-derived DNA sequences  PCR (TagMankit) 10~105 copies or 10~108 10 copies / g genomic DNA
(69-bp) / tissue, blood coples? / pg geaomic DNA
PCR (TagMan kit) 102~105copies / pg genomic 102 copies / g genomic DNA

NV1FGF-derived DNA sequences
{825-bp} / tissue, plasma

RT-PCR {TagMan kif)
NV1FGF-derived mRNA (69-bp} /
tissue

DNA {muscle}, 102~108copies /
100 ng genomic DNA or 10pL
plasma

103~107 in vitro RNA transcript
copies 1 8.7 yg total RNA,
10~105 cDNA copies / 600 ng

{muscle), 10¢ copies / 100 ng
genomic DNA {other issues) or
10 uL plasma

10%in vitro RNA transcript
copies / 8.7 g total RNA.
10 cDNA copies /600 ng total

total RNA RNA
FGF1 protein / serum, plasma, ELISA 31.25~2000 pg/mL serum or 45 pg/mL serum or plasma
fissue plasma

(Quantikine FGF-1
immunoassay kit}

Immuno- histochemical
assay

Qualitative {tissue) -

&1 ug of NVIFGF corresponds to 3.7x10!! copies

NV1IFGF-derived DNA sequences: NVIFGF sequences were assessed in total DNA extracted from
selected tissues, using Southern blot analysis and real-time PCR assays. Southern blot analysis allows
visualizing various sizes of DNA sequences (ie, infact NVIFGF plasmid and various products of
NVLFGF degradation). However, its insufficient sensitivity (107 copies of NV1FGF sequence) makes it
irrelevant for assessing tissue distribution of NVIFGF following IM administration (levels below 107
copies of NVIFGF sequence).

Therefore, 2 real-time PCR assays were developed:

One assay has been designed to specifically amplify a 69 hase pair (bp) PNA sequence that
encompasses the junction between the CMV promotor and the beginning of the sp.FGF-1 coding
sequence in NV1FGF. The limit of quantitation of this assay is 10 copies /10 ul of plasma or /ug DNA.
This assay can detect intact NVIFGF and NV1FGF dagradation fragments containing the 69 bp target
sequence. It cannot discriminate between NV1FGF molecular species with ability to drive FGF-1
expression and those with no potential to express FGF-1,

NV1FGF sequences with capability to express FGF-1 are monitored using a second quantitative Real-
Time PCR assay designed to specifically amplify an 825 bp DNA sequence spanning from the CMV
promoter to the SV40 polyadenylation signal region in NV1FGF, This amplicon represents the minimal
NV1FGF sequence required for FGF-1 expression. The limit of quantitation of this assay is 100 copies
/10 pl of plasma or fug DNA. This assay can detect intact NV1FGF and NV1FGF degradation
fragments with capability to express FGF-1.

NV1FGF derived mRNA was quantified using real-time RT-PCR assays qualified for the muscle tissue
and for a series of other tissues {distal organs).

MetFGF121-154 protein was assessed using:
» Human FGF1 immuno-histochemical assay on histological muscle sections
» Human FGF1 ELISA or plasma samples

In human:
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To date, 2 Phase 1 studies (PM101 and PM105) and 3 Phase 2 studies (PM201, PM202, and PM211)
nave been performed. All studies were conducted according to Good Clinical Practice and other
applicable regional and local regulations.

No studies have been performed in healthy subjects. Studies PM101 (randomized patients N =51),
PM105 (randomized patients N = 6), PM201 (randomized patients N =125), and PM202 ( randomized
patients N =71} randomized CLI patients and study PM211 enrolled Intermitent Claudication patients
(randomized patients N =36). Summaries of these studies are provided in the Table below.

Study Main Design NV1EGF Total Dose Cverall
. objectives (number of patient follow-u
Number + Title with at Ie:st 1 P
{Country) injection)
P101-A Phase 1, multi- Primary: Clinical Open-label, Single administration: 0.5 { & months
center, open-label, safety and escalating mg (n=3), 1 mg (n=3), 2
and tolerabifity study of safety/tolerability doses myg {n=3), 4 mg (n=6),
single and repeated Secondary: 8 mg (n=6}, 16 mg {n=6)
administrations of escafating | SSCINCA. ! " S L
dosels) of NVIFGF Pharmacodynarmic Multiple administrations: 1
administered by based on TcPO,, mg (n=3), 2 mg {n=3}, 4
intramuscutar injection in ABtand clinical mg (n=6), 8 mg {n=6) and
patients with severe response on ulcer 16 mg (n=6}
perigheral arlery occlusive healicg and
disease amputation.
Biological activity
of NVIFGF an
colfateral artery
development.
PM108- Phase 1, double Primary; NVIFGF | Double blind, Single administration: 0.5 | 6 months
blind, paraliel-group, mulli- expression in randomized, mg (n=2}, 2 mg (n=2) and
center, gene expression injested tissues parallel groups | 4 mg {n=2).
{synthesis of FGF-1 mRNA) | fellowing single
and tolerability study of intramuscular
increasing single dose of administration of
NV1FGF administered by NVIFGF
infra-muscular injection in Secondan:
patients with severe ﬁ’-‘
peripheral artery occlusive bicdistribut
disease planned lo underge fodisifbuton
amputalion above the ankle
FM201. Phase 2, Primary: Efficacy Double blind, Placebo (n=61) 12 months
randomized, double-blind, based on ulcer randomized, NVAFGF 16 mg (n=57)
placebo-controlled, paraliel healing endpoiat placebo
group, efficacy and safety and safety. conlrolied,
study of NVIFGF in patients : parallel groups
with severe peripheral ariery Secondary: )
ooclusive disease Efficacy on pain,
amputation, death
and biomarkers
{TcPO2, ABl)
PM202, Phase 2 Primary: Efficacy Double blind, Placebo {n=18} 12 months
randomized, deuble-blind, based on TePO2 randomized,
platebe-controlled, parallel | endpeint and placebo NVIFGF 2mg (n=11)
group, efficacy and safety safely. controlled, NViFGF § mg {n=10)
study of different doses and . parailel groups
schedules of administration Secondary: NVIFGF 16 mg 4xdxdx4
of NVIFGF in patients with g‘;;;g’;uum (a=11)
severe peripheral arte;
occlusive disease i {:‘1\{11]: )GF 16 mg 8x0x8x0
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Study Main Design NVMFGF Total Dose Overall
" objectives {number of patient follow-up
Ny e with at feast 1
{Country) injection)
NVtFGF 16 mg 8x8x0x0
(n=11}
PM211 {Part I). Phase 2, Primary: Safety of | Couble biind, Ptacebo (n=10} 6 months
double-blind, randomized, NVIFGF. randomized, ~
placebo-controled, parallel | o placeto NV1FGF 16 mg {n=15}
group and dose-finding, ﬁf‘,—%%%'—a:ﬂ* controlled, NVIFGF 32 mg (n=0)
safely and efficacy study bicdistrbuti parallel groups
wilth intramuscular injections fedistrinution
of NVIFGF in patients with
intermittent claudication

PHARMACOKINETICS AND METABOLISM IN HUMANS

Intramuscular administration of NVIFGF leads to the local production of NVIFGF mRNA and finaily
FGF1 protein. Therefore, in order to evaluate NV1FGF pharmacology in clinical studies, NV1FGF DNA,
NV1FGF mRNA, and FGF1 protein were measured, when appropriate, in injected muscles and in blood
and wurine, The assays used for those measures and their lower limit of quantification (LLOQ) are
presented in the Table below.

Assay

Injected
Analyte Purpose Blood muscle Urine Assay LLOQ @
NVIFGF Real-Time PCR with Quantify NV1FGF X X X Phase 1 studies: 10 copiesiug
DNA short amplicon {58 bp)  DNA (entire genomic DNA; 10 copies /
NV1FGF and 10 pt plasma or uring DNA
NVAFGF fragments extract
:ggﬁm; the 69 bp Phase 2 studies: 20
copies/10 pl plasma DNA
extract; 50 coptes/10 ¢l urine
DNA extract
Real-Tima PCR with Quantify NVIFGF X X X Phase 1 siudfes: 100
long amplicon sequences with copies/pg genomic DNA; 100
{825 bp) specific for capabiiity to coplesf10 pl plasma or urine
FGF1 expression express FGF1 DNA extract
casselle Phase 2 studies; 20 copies/10
plplasma DNA extract; 50
copies/10 pl urine DNA extract
NVIFGF Real-Time RT-PCR Quantify NVIFGF X 6000 NV1FGF mRNA copies/
mRNA expression (MRNA) 6 pg total RNA
FGF1 FGF1 Quantify FGF1- X NAD
protein immunchistochemistry  expressing cells
FGF1ELISA Quantify circulating X Phase 1 studies: 45 pg
FGF1 FGF 115454/ mi serum ©
Phase 2 studies: 600 pg
FGF 121454/ ml plasma ¢
FGF Immunohistochemistry  Detect the presence X NA ¢
receptors of receplors to
(R1,RZ, FGF
R3, R4)
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Assay

Injected
Analyte Purpose Blood muscle Urine Assay LLOQ?
Anti-FGF1  ELISA Quantify human X Anti-FGF-1 antibedy levels in
antibody antibodies to FGF1 Serum were measured using

ELISA. The LCQ of the aati-
FGF-1 antibodies ELISA is
5000 ng reference
amibody/mL

| ower Limit Of Quantification

b Nat Applicable

€ NVFGF engodes sp.FGF1, ie, human FGF1 amino acids 21-154 {FGF121-154) fused to the hizman fibreblast interferon p signal peptide. The
"Quantikine FGF-acidic Immunoassay” ELISA (R&D Systems} is vsed to quandify circulating levels of human FGF1 in clinical studies. This assay
was developed and validated for Phase 1 studies using recombirant human FGF-acidic (FGF1 amino acids 15-154 (FGF115-154)). The
sensifivity of the assay {Minimal Deteclable Dose: MDD) is less than 15 pg FGF115-154fml human serum or plasma. The Limi of Quantification
of the assay (LOQ) was sel at 3 times the MDD, ie, 45 pg FGF115-154/mt human serum or plasma. The assay was validated for Phase 2
studies using recombinant human FGF1 amino agids 21-154 (FGF121-154). The assay LOQ for FGF121-154 is 600 pg/ml in human plasma and
human serum

The LLOG was lower in the Phase 1 program compared to the Phase 2 program. This is explained by
the fact that the initial assays used in the Phase 1 program were further developed and validated
according to ICH guidelines for the Phase 2 program. Despite this change in LLOQ, conclusions of
the Phase 2 pharmacokinetic studies are in line with the Phase 1 studies.

Pharmacokinetics in patients
NVIFGF pharmacokinetics was determined in PM101, PM105, PM202 and PM211 clinical studies
following different doses/regimens and at different time points (Table below).

Summary of clinical pharmacology studies as per protocols - pharmacokinetics
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Study Group Pharmacokinetic sampling
(n randomized)

PM101  (n=3):0.5mg FGF1 protein in serum at baseline and 1, 2, 3, 7, 11, and 23 weeks after first
) NVAFGF administration.
{US) n=3) 1 mg

NV1FGF DNA in plasma and urine at baseline and 1, 2, 3, 7, and 11 weeks

n=3): 2mg after first NVIFGF administration.
(n=6): 4 mg NV1FGF DNA in muscle tissue of the treated limb when possibie following
(n=6}: 8 mg amputation,
(n=6}: 16 mg
(n=3):2x 0.5 mg
(n=3):2x1mg
(n=8): 2 x 2 mg
(n=8): 2x 4 mg
(n=6):2x 8 mg
PM108  (n=2):0.5mg NV1FGF DNA in plasma at baseline and 15 minutes, 2 and 4 hours, 3to 8
(US/EV) (n=2): 2 mg days, 4, and & weeks after NVIFGF administration.
(n=2): 4 m NVIFGF DNA, NVIFGF mRNA, FGF1 protein, and FGF1 receptors in
f=ek4mg muscle tissue from the amputated part of the limb (3 to 8 days after
NVIFGF administration}.
PM201  (n=68): placebo NVIFGF DNA and mRNA In muscle tissue of the amputated part of the limb

EU) (=50 4x4mg in case of amputaticn (in Germany).

NV1FGF DNA in genads, braip, lung, heart, kidaey, liver, spleen, muscle
from injected limb, muscle other than from infected limb, and blood when
possible in case of patient death.

PM202  (n=18): placebo FGF1 protein in plasma at basetine and 2, 4, 6, 8, 128, 242, and 512 weeks
(US) (n=11): 2x 8 mg after first NVIFGF adminisiration.
n=11): 2 8 mg NVIFGF DNA in plasma at baseline and 2, 4, 6, 8, 129, 248, and 51 weeks

after first NVAIFGF administration.

NVIFGF DNA in uring at baseline and 2, 4, 6, 8, 128 242 and 5% weeks
after first NVIFGF administration.

When possible, NVIFGF DNA in sperm at baseline and 12 and 24 weeks
after first NVIFGF acministration,

NVIFGF DNA in gonads, brain, lung, heart, Kidney, liver, spleen, muscle
from injected limb, muscle other than from injected limb, and bicod when
possible in case of patient death

{n=11):4 x4 mg
{n=11):4x 2 mg
{n=11):4x0.5mg

PM211 (a=12). placebo Patients enrotled in Past |, measurement of ;
(US/EW)  (n=13):4x4 mg FGF1 protein in plasma at baseline and 2, 8, and 268 weeks after first
(n=0Y:4 x 8 mg NVIFGF administraticn.

NV1FGF DNA in plasma at baseline and 15, 30, 45, and 6G mirutes, 2, 8,
and 26 weeks after first NVIFGF administration.

8 will be measured only if previous time point is positive.

Each NV1FGF administration consisted of 4 intramuscular injections in the calf and 4 intramuscular
injections in the thigh, except in 27 of 51 patients in study PM101, where NVIFGF administration
consisted in 2 intramuscular injections in the calf and 2 intramuscular injections in the thigh. A 2.5
mL dose of NVIFGF solution was delivered per injection site. The 2.5 ml volume was chosen to
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provide an optimal volume for gene transfer (large volume) and an optimal volume for local tolerance
(small volume).

PM101

PM101 was a multi-center Phase 1, open-label, single and repeated administrations, (2
administrations at 2 weeks interval) dose-escalating study from 0.5 mg to 16 mg conducted in 51
patients with severe PAD. Circulating NV1FGF sequences with the capability to express sp. FGF1 21-
154 could not be quantified, inciuding at the first assessment 1 week post-NV1FGF administration. No
increase of circulating levels of FGF1 compared to baseline values was observed. NV1FGF did not
provoke a specific humoral immune reaction to FGFl, A 69 bp NVIFGF-specific sequence was
quantified in the urine of 4 of 51 freated patients. This was observed at only 1 time point per patient
and not at any particular time point throughout the 11 weeks post-NVIFGF administration. The
maximal level of 69 bp sequence was 126 copies/10 pl urine. A 69 bp NV1FGF-specific sequence
could be quantified for up to 11 weeks post NVIFGF administration in muscle biopsies collected at
injection sites from the amputated part of the limb. #

PM105

PM105 was a multi-center Phase 1 study aimed to assess NVIFGF biodistribution and NVIFGF
expression in injected tissues following single intramuscular administration of 0.5, 2 and 4 mg
NVLIFGF. Six eligible patients with severe PAD who planned to undergo major amputation were
randomized. Patients underwent amputation 3 to 5 days after NVIFGF administration. Muscle samples
were collected from injection sites and distant sites (ie, locations the most distant possible from any
injection site) of the amputated limb. This study showed that NVIFGF was degraded in blood
following intramuscular administration, that mycfibers of patients with severe PAD were able to be
transfected with NV1FGF and to express FGFL transgene NV1FGF mRNA and FGF1 protein, that
expression of the FGF1 transgene in muscle was localized to the injection site and that FGFL
receptars were present in ischemic muscles of all tested patients (5). These data rationalize (focal
expression and presence of FGF receptors) the potential for efficacy of NV1FGF in humans.

PM202

PM202 was a Phase 2, randomized, double-blind, placebo-controlled, 6 parallel group, efficacy and
safety study of different doses and schedules of administration of NVIFGF (4 x 0.5 mg, 4 x 2 mg, 4 X
4 mg, 2 x 8 mg at 2 weeks interval and 2 x 8 mg at 4 weeks interval versus placebo) in patients with
severe PAD. NVIFGF administration did not lead to quantiffable levels of FGF1 in circulation at any
dose or regimen. During the treatment period, sporadic guantifiable levels of NV1FGF sequences were
detected in the plasma with no relation to study treatment. During the follow-up period, quantifiable
levels of NVIFGF seguences were not detected.

NVIFGF sequences in urine have been measured sporadically with no relation to study treatment cor
visit, Clinical data indicate ne dissemination of quantifiable levels of NV1IFGF coding sequences in the
urine samples coflected at various time points post administration. In Patient 620-0014, breast cancer
specimens were collected. There was no NV1FGF detected in either the surrounding tissue or within
the tumor. Presence at a very low level (below LLOQ) of non-functional fragment was detected in
surrounding tissue (Real-Time PCR for 69 bp amplicon).

Furthermore, there was no evidence of humoral immune response to FGF1 at any dose regimen or at
any dose level.

PM211

PM211 was a Phase 2, randomized, placebo-controlled study conducted in patients with intermittent
claudication. In PM211, pharmacokinetic analysis was intended to determine pharmacokinetic
parameters for NV1FGF sequences in plasma and to confirm the lack of FGF1 systemic exposure after
4 administrations every 2 weeks of 4 mg (total dose 16 mg) or 8 mg (total dose 32 mg) of NVIFGF.
NV1FGF half-life in plasma was very short, between 5 and 6 minutes. Exposure for later time points
were consistent with prior observations. Furthermore, there was no evidence of circulating FGF1 and
no evidence of humoral immune response to FGFL at any dose level.

Pharmacokinetic/pharmacodynamic relationship
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Pharmacokinetic analysis at early time points (0 to 1 hour) indicate that, following intramuscular
administration, NV1FGF half-life in ptasma is very short {5 to 6 minutes). There was no evidence of
NV1IFGF accumulation in the circulation from repeated administrations. Furthermore, there was no
evidence of circulating FGF1 and no evidence of humoral immune response to FGF1 at any dose level.
These data provide evidence that NVIFGF is a local treatment, with no particular risk of exposure to
functional sequences at distance of injection site.

Based on clinical studies, the treatment of patients with Critical Limb Ischemia (studies PM101,
PM105, PM201, PM202) and with Intermittent Claudication {(PM211), a total of 192 patients, single
and repeated IM injections of NVIFGF, were well tolerated. Additionally, clinical data (PM101 and
PM202) indicated that trial subject does not excrete coding sequence of NV1FGF,

Summary;

The risk that any active sequence becomes part of the environment is extremely low. NVIFGF is
rapidly degraded after IM administration when present in blood. The half-life of NVIFGF sequences
{825 bp} in circulating blood is 3 min. following IV administration in rats and 5-6 min. following IM
administration in human. Additionally, clinical data indicate no dissemination of quantifiable levels of
NV1FGF sequences in the urine samples collected at various time points post administration.

Furthermore, XRP0038/ NVIFGF plasmid does not contain sequences that increase plasmid
integration rate, recombinogenic sequences, or sequences closely related to these motifs ‘*+'%*> The
presence of human sequences within NV1FGF does not raise a specific concern regarding integration.
Indeed, integration by homologous recombination is several orders of magnitude less frequent than
random-integration ', In addition, the maximum length of sequence homology between NV1FGF and
the human genome is much lower than that required for efficient homelogous recombination V.
Based on these data, NV1FGF shows no particular risk of integration into the host genome.

A nonclinical study to document the risk of integration has been conducted. Following the injection of
NV1FGF at a clinically relevant dose into rat muscles, levels of NV1FGF were found to be <27 copies
associated with 1 pg of High Molecular Weight (HMW) genomic DNA after one round of purification.
These data are similar to those obtained with plasmid DNA vaccings * 2% 2% %6 27_1f these copies were
integrated, the frequency would be 3 to 2 orders of magnitude below the spontaneous mutation rate
2 indicating that the risk of mutation is negligible.

These data as well as previous studies indicating a transient distribution of NV1FGF

sequences to the gonads {mostly product of degradation with no evidence of transgene expression in
gonads at any assessed time point, nor evidence of persistence of NV1FGF sequences in gonads) and
no treatment-related adverse effects in the gonads provide no evidence of risk of inadvertent germ
line integration.

Homolagous recombination with viruses:

Homologeus recombination of the viral sequences of NVIFGF would only be possible with the
cytomegalovirus (CMV) or the simian virus 40 (Sv40). For homologous recombination to occur a high
copy number of the plasmid and the virus have to be present. Both viruses are very unlikely {o be
present in muscular cells of the subjects, although the possibility that such viruses are present
increases with subjects with a deficient immune system. In the extrernely unlikely event that
recombination with such viruses occurs, it is very unlikely that such (partial) sequences will replicate
or express efficiently since they are not advantageous to the virus and most likely decrease the
overafl replication & expression efficiency of the virus. Therefore the total risk of such a
recombination is deemed negligible.

Interaction with bacteria:

In the extremely uniikely event an active sequence would become part of the environment, it could
not be replicated in a bacteria present in subjects and in the environment. NV1FGF is 2 pCOR plasmid
carrying the sp.FGF1 expression cassette. pCOR are small size plasmids carrying a Conditional Origin
of Replication (R6K) which requires a trans-acting replication factor {x) meaning that pCOR can only
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replicate in a specific E. coli host strain producing =, greatly reducing the potential for propagation in
treated patients and in the environment.

Clarification on potential risk to have NV1IFGF replication in natural bacteria:

NVIFGF replication is abtained in a specifically laboratory engineered E. Coli strain (E. Coli pirlls)
that was constructed to produce the R8K replication factor ». The sequence for this factor is not
beard by NV1FGF plasmid, making its replication impossible without an external source of =%,

The question is: what is the probability that NVIFGF plasmid encounters a bacterium susceptible to
produce the = factor - probability of presence of such bacterfa in the intestine and what would
happen?

Te evaluate such probability, the following points need to be taken into account:

- This hypothesis implies that NV1FGF would be swallowed. This is highly unifikely as the intended
route of administration is via intramuscular injection done by the investigator.

- Secondly, the time during which NV1FGF plasmid would remain complete in the intestine would
need to be long enough to allow an efficient transfection of bacteria. However, the actual time is
considered as very short taking into account the presence of nucleases in the intestine,

- Furthermore, the breakdown of DNA during food processing and passage through the
gastrointestinal tract reduces the likelihood that intact genes capable of encoding foreign proteins will
be transferred to gut microflora 3,

- Lastly, the type of bacteria that can bring = factor.

O The = factor can only be present in bacteria that bear on their plasmid the natural R6K replication
sysiem including the = sequence, i.e. E. Coli bacteria or closely related bacteria (R6K resident
bacteria). This indication limits therefore the replication of NVIFGF plasmid in these bacteria.

Q Importantly, there is no report of a = -like activity in other strains that could allow NVIFGF
replication.

In the very unlikely event the three conditions above would be met, what is the Impact of a
transfection by NV1FGF of a natural E.Coli strain bearing R6K?

The principte of incompatibility between plasmids would apply ** . Indeed a bacteria plasmid bearing
the ROK system and the NVIFGF bearing the same system (without r sequence)} would co-exist. In
such a case, the coexistence of the major incompatibility factor present in the oriy sequence of the
R6K system of both systems will lead to the loss of one of the plasmids. Meaning either the bacteria
ptasmid inducing the lack of = factor needed by NV1FGF, or the NVIFGF plasmid itself: in both cases
the replication of NV1FGF plasmid would not be possible or at most very transient.

Taking into account the rational above, it is therefore considered that the probability that NVIFGF
replicates in intestinal bacteria would be present in the environment is extremely low if not of zero.

With regards recombination with virus:

Firstly, Cytomegalovirus (CMV) promoter sequence in the PCOR plasmid is a human CMV (hCMV)
sequence, It is not from viral origin but from recombinant origin. The only way NV1FGF plasmid DNA
couid recombine with viruses would be inside a myofiber cell that would be the host of a DNA virus.
The recombination mode in mammalian cells is mainly based on non homologous sequences;
therefore the unlikely potential sequence analogy between hCMV and sequence of viral origin would
not increase the potential risk of mutation which is negligible. Indeed, as mentioned above the
probability of NV1FGF plasmid integration in human genome has been evaluated and results indicated
that the risk of integration is negligible. In the extremely unlikely event of an homologous
recombination, this would lead to the integration of the sequence of viral origin in one of the pCOR
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plasmid constitutive sequence: hCMV promoter, FGF1-gene, R6K plasmid, etc... Bue to pCOR small
size, this would prevent expression of the pCOR plasmid.

Additionally, with regards the chance of plasmid uptake by other cells in the body {most importantly
the reproductive cells) absorb the plasmid: Nonclinical and clinical data indicate that IM
administration of NV1FGF result in expression of NV1FGF-derived FGF1 in myofibers located around
the injection site only. Biodistribution data collected in the rat indicate a transient systemic
distribution of DNA sequences that are mostly product of plasmid degradation without the intact
expression cassette and therefore without the capability to express FGF1 transgene. An additionat
nonclinical rat study, using a sensitive quantitative RT-PCR assay, indicated that IM adrministration of
NV1FGF did not led to expression of NV1FGF-derived mRNA in organs ather than the injected muscle.
In particular there was no evidence of NVIFGF-derived mRNA expressicn in the gonads from day 1 to
3 months post-administration. These data suggest no chance that cells other than the myofibers at
the injected site can express NV1FGF.

Conclusion:

Based on these data there is no evidence that support an environmental risk. There a no significant
possibility that NV1FGF will spread from the patient to other persons or to the environment. It is a
product classified as biosafety level I. Institutional biosafety policies and procedures will be followed.

Production of the GMO or nucleic acid preparation

A4.2.  State under whose responsibility the production of the GMO or nucleic acid is
carried out.

Answer:

O Production will be by and under the respensibility of the applicant and forms part of this licence

application:

O Production will be by and under the responsibility of the applicant but dees not form part of this

licence application:

A separate application for production will be submitted for contained use

Reference is made for the production to an existing licence for contained use:

(State here the number of the relevant GMO licence)

Production will be under the responsibility of third parties. If production is in the Netherlands,

please state the number of the relevant GMO Hcence. Please state If production is outside the

Netherlands.

G
o

Production is outside the Netherlands by sanofi-aventis Deutschland GmbH in Frankfurt,
Germany. More information can be found in the "Copy of the Manufacturer's Authorisation”,
appendix I.

A4.3. During which steps of the production process does quality contro! take place,
which test methods are used and how are the tests carried out?
Give an overview of the production process of the GMO or nucleic acid preparation and
describe the points in the production process at which quality control takes place. State
wihich controfs are carried out and which methods are used for the controls.

NVIFGF is produced by classical E. coli fermentation and, after chemical lysis of the
bacteria, the product is submitted to subsequent purification by chromatography in order to
obtain the drug substance {DS). At the broth harvest level, cell growth (dry cell weight),
microorganism contamination and plasmid stability are tested. The clarified lysate following
lysis process is tested for the ratio impurities/plasmid DNA. The eluate from last
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chromatography is tested for percentage of plasmid open circular forms and plasmid
concentration is determined following diafiltration,

The drug product is a solution for injection of plasmid DNA at a concentration of 0.2 mg/mL
in agueous, trometamol-buffered 0.5% NaCl. It is supplied for parenteral administration as
a sterile, non-pyrogen, injectable, clear solution, The pH of the solution is about 7.4.

It is manufactured by dissolving and mixing the mentioned ingredients, followed by
sterilizing filtration and filling in vials. Quality Control tests during manufacturing are
measurement of pH and determination of maximum acceptable bioburden (the [atter
according EMEA guideline CPMP/QWP/486/95).

The purity of the preduct in term of DNA species, DNA purity and other contaminant is as
follows:

A4.4,

TEST Specifications
DNA Species % of supercoiling (IE HPLC) > B0%
Plasmid size (agarose gel) 2178 — 2662 bp
Restriction map{agarose gel) Sizes as expected
Dimers (CE) 3%
Trimers (CE) <2%
Tetramers (CE) < 2%
DNA Purity E. Coli DNA (PCR) < 100 ppm
E. Coli RNA (RT-PCR) < 100 ppm
E. Coli proteins (ELISA) < 1.0 ppm
Oligonucleotide (IE HPLC) < 20 ppm
Ammonium suifate {IE HPLC) < 100 ppm
?é:?;minants Bacterial endotoxin test < 5 EU/ml
Sterility pass

Which criteria are imposed on a batch of the GMO before it is released for the
application in question?
State which criteria are used to reject a batch,

The drug substance is tested for appearance, identity, purity, potency quantity and general
safety tests. Each release test has defined acceptance criteria. All release tests should be
compliant to allow DS batch release.

For identity DNA plasmid size is measured using agarose gel electrophoresis before and
after digestion with site specific endonucleases.

For identity, product related impurities as well as process related impurities are measured.
The percentage of multimeric forms of plasmid is measured using capillary electrophoresis,
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the percentage of supercoiled and depurinated forms using ion exchange HPLC, Remaining
contaminants from the host are tested: host cell proteins using a specific ELISA assay, host
cell DNA using Q-PCR and host cell RNA using Q-RT-PCR. The impurities from the process
are tested using ion exchange HPLC: the oligonucleotide {leachable from the resin of
chromatographic column) and ammeonium sulfate (fast buffer used before final diafiltration).
The dose Is measured using ion exchange HPLC,

For potency a specific in vitro bivassay is used to compare each batch to a reference
standard.

As this drug substance is dedicated to manufature an injectable, bioburden, endotoxine
lavel and pH are also measured.

The drug product is tested for appearance, purity, potency, identity, quantity and general
safety tesis, Each release test has defined acceptance criteria. All release tests should be
compliant to allow DP batch release,

For purity the percentage of supercoiled and depurinated forms are measured using ion
exchange HPLC, The potency and the identity are controled using a specific bioassay and
the dose using HPLC,

As this drug product is an injectable product, the following standard tests are also
performed: appearance, sterility assessment and measurement of endotoxin level, pH, and
extractable volume.

Aspects forming part of the study

A4.5.

A4.6.

A4.7.

How many test subjects will take part in the study?

The study is planned to enrol 490 patients internationally. Patients will be randomized either
to placebo or to NV1FGF group.

Which doses will be administered and at what times during the study will they
be administered?

XRPOO38/NVIFGF or placebo will be administrated at 2-week intervals for a total of 4
administrations (4 mg each, total administered dose: 16mg) scheduled on day 1, day 15 +/-
2, day 29 +/-2 and day 43 +/-2. Each administration implies 8 intramuscular injections of
placebo or NVIFGF (0.5 mg each), 4 in the calf and 4 in the thigh. This dose has been
administered to subjects in pravious clinical studies.

The placebo to be used has a standard saline placebo formulation simitarly to the placebo
used in previous phase I-II clinical trials. The administration of an empty plasmid was not
considered for ethical reasons.

As detailed In A4.1, the dose and regimen to be used do not influence the environmental
risk analysis. As based on (pre)clinical studies with this plasmid DNA, the maximum dose
that is to be administered (16 mg) does not have an adverse effect on people or the
environment.

How will the GMO preparation be administered to the test subject?
State via which route and how the GMO is administered. Also state what aspects may affect
the safety of human beings and the environment.

At each administration of XRPOO38/NVIFGF or XRPOO38/NV1IFGF placebo, intra muscular
injections will be performed in the leg to be treated. Investigators will be advised to
administer in areas of good striated muscle and over an area of possible collateral blood
flow, at distance from an artery or a nerve.

If a superficial spill occurs on the skin, skin should be disinfected with soap and water.
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Although there are no significant environmental risks, standard requirements for all
biosafety level 1 products will be followed:
Gloves should be worn for the product administration by the person administrating the
product. After use, the needles, syringes and gloves must be discarded in a bichazard
container. Empty vials should be put first in a sealed plastic bag before destruction by the
pharmacy, as per biosafety level 1 policy.

A4.8. Are samples taken from the test subjects that do or may contain GMOs, and
which tests are carried out with these samples?
Give an overview of the samples and state for which tests they are used. Describe how the
sampling will take place. Siate whether GMO material is expected to be present in these
sampfes.
Blood samples will only be taken for haematology and Biochemistry centralized analysis
[gloves are worn when handling blood samples at the central lab level]. Those samples are
unlikely to contain GMOs as NVIFGF plasmid is rapidly degraded after IM administration
(half-life ~5 to 6 min).

Assuming nevertheless that the samples might contain GMQ, this risk is low as per COGEM
Table 1 classification: NVIFGF is a non transferable plasmid which presents an ‘origin of
replication’ (ReK) with a CMV promoter and a polyadenylation signal.

In the extremely unlikely event an active sequence {full expression cassette) would become
part of the environment, it could not be replicated in a bacteria present in subjects and in
the environment. NV1FGF is a pCOR plasmid carrying the sp.FGF1l expression cassette.
pCOR are small size plasmids carrying a Conditional Origin of Replication (R6K) which
requires a trans-acting replication factor (x} meaning that pCOR can only replicate in a
specific E. coli host strain producing =, greatly reducing the potential for propagation in
treated patients and in the environment.

A4.9.  Will the test subject be admitted to hospital for the study and which criteria will
be used for his/her discharge?
When answering this question, also state whether hospital admission is prescribed apart
from medical reasons for the purpose of protection against potentially negative effects on
human beings and the environment,

There is no need for the study patient to be admitted to hospital for the study purpose: the
study procedures, including NVIFGF or PLACEBO administration will require no more than 2
hours. However, study patients can be hospitalized because of their severe condition, but
no criteria is to be used for their discharge.
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Risk analysis

A4.10 State according to which scenario the genetically modified organism and/or a

derivate from the nucleic acid preparation can disperse from the test subject into
the environment.
State in your answer the scenarios in which the GMO may disperse in the environment.
Explain the level of risk that spread will actually occur. Also describe in your answer
whether the number of test subjects and/or the dosage to be administered affects the risks
to be identified. Please give further details in questions A4.11 to A4.13.

IM administration was shown in animals and CLI subjects to induce FGF1 expression in a
restricted area of the injected muscle only, not in distant organs.

Preclinical data indicate that IM administration of NVIFGF leads to a transient tissue
distribution of NV1FGF sequences, mostly product of plasmid degradation with no capability
to express FGF1 transgene. Indeed, NV1FGF —derived mRNA was restricted to the injected
muscle only. NV1FGF Is rapidly degraded when present in blood: the half-life of NVIFGF
sequences in blood was shown to be 6 min in CLI patients. Clinical data indicate no
dissemination of quantifiable levels of NV1FGF sequences in the urine samples collected at
varjous time points post administration.

Furthermore, XRP0038/ NV1FGF plasmid does not contain sequences that increase plasmid
integration rate, recombinogenic sequences, or sequences closely refated to these motifs
131435 The presence of human sequences within NV1FGF does not ralse a specific concern
regarding integration. Indeed, integration by homologous recornbination is several orders of
magnitude less frequert than random-integration **, In addition, the maximum length of
sequence homology between NVIFGF and the human genome is much lower than that
required for efficient homologous recombination 7 Based on these data, NV1FGF shows no
particular risk of integration into the host genome.,

A nongclinical study to document the risk of integration has been conducted, Following the
injection of NV1FGF at a clinically relevant dose into rat muscles, levels of NVIFGF were
found to be <27 copies associated with 1 pg of High Molecular Weight (HMW) genomic DNA
after ane round of purification. These data are similar to those obtained with plasmid DNA
vaccines 2 2% 2 2 2 If these copies were integrated, the frequency would be 3 to 2
orders of magnitude below the spontaneous mutation rate *, indicating that the risk of
mutation is negligible.

These data as well as previous studies indicating a transient distribution of NV1FGF
sequences to the gonads (mostly product of degradation with no evidence of transgene
exprassion in gonads at any assessed time point, nor evidence of persistence of NVIFGF
sequences in gonads) and no treatment-related adverse effects in the gonads provide no
evidence of risk of inadvertent germ line integration.

Assuming nevertheless that the patient’s body secretions might contain GMO, this risk is low
as per COGEM Table 1 classification: NV1FGF is a non transferable plasmid which presents
an ‘origin of replication” (R6K} with a CMV praomoter and a polyadenylation signal.

Appiication Form - Assessment of clinical research involving gene therapeutics in the Netherlands

“Phase 111 gene therapy study using XRPOD38 / NVIFGF coding for fibroblast growth factor to provide therapeutic angiogenesis
for the treatment of Critical Limb schemiz” - Version 6 januari 2009 28



Table 1 - Criteria risk groups naked DNA — COGEM advice CGM/041223-02
December 23", 2004

Group Criteria sequenties

1 high risk - naked BNA which Is replication competent in mammalian cells.
- naked BNA which could become part of viruses, i.e. due to the
presence of viral packing signals (such as W);
- naked DNA which could be effictently absorbed by bacteria due
to the presence of DNA uptake sequences (DUS), such as the the
specific Meisseria DUS 5'- GCCGTCTGAA-3' and the H. influenzae
DUS 5-AAGTGCGGT-3"

II medium risk - non-transferable plasmids with viral sequences with the
exception of the CMV prometor and the polyadenylation signal.
- non-transferable plasmids with sequences which have the
intention to promote or cause recombination of naked DNA (of
parts hereof) with, or integration of the naked DNA (of parts
hereof) in, the genome. Such sequences are, among others, the
recombination signal of the Hepatitis 8 virus, retroviral LTR,
bacteriophage integrases, VDJ-recombination signalsequences,
Alu elemenis en hypervariabel minisatellite sequences;

- non-transferable plasmids with protein coding sequences that
have transforming or oncogenic properties.

1T low risk - non transferable plasmids, based on the ‘origin of replication’
(ori) which are present in plasmids such as pBR322, pUC (ColE1
ori} and p15A {pACYC-series plasmids) which contain a
kanamycin-resistence gene which is active in prokaryotes
- non-transferable plasmids with & CMV promoter active in
eukaryotic cells, a polyadenylation signal and the eukaryotic
VEGF-2 gene

In case there is a spill of body secretions on a human skin, the plasmid can not enter the
cells in these conditions. In order to tead to gene transfer and expression In a given tissue,
plasmids need to be present in the extracellular space in close contact to the cell membrane
of living cells so the DNA plasmid can be taken up within the cytoplasm and subseguently
within the nucleus. It is estimated that at least 105 plasmid copies per cell are required in
the extracellular compartment to ensure that a few DNA molecules are taken up into the
nucleus of non-mitotic cells such as a skeletal myofiber™. Indeed, in addition to the
extracellular (plasmid retention and plasmid degradation due to endonucleases) and cellular
harriers, intracellutar obstacles restrict the translocation of plasmid vectors into the nucleus
(restricted cytoplasm mobility, metabolic instability, endo-lysosmal entrapment, nuclear
envelope barrier) Therefore & high number of copies is directly injected within the muscle
mass (living cells) to result in gene transfer and expression. Gene transfer is not expected
to succeed when the plasmid ends up on the skin.

In the extremely uniikely event an active sequence would become part of the environment,
it could not be replicated in a bacteria present in subjects and in the environment, NV1FGF
is a pCOR plasmid carrying the sp.FGF1 expression cassette. pCOR are small size plasmids
carrying a Conditionat Origin of Replication (R6K) which requires a trans-acting replication
factor (x) meaning that pCOR can only replicate in a specific E. coli host strain producing =,
greatly reducing the potential for propagation in treated patients and in the environment.,

Clarification on potential risk to have NVIFGF replication in natural bacteria:
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NV1FGF replication is obtained in a specifically jaboratory engineered E. Coli strain (E. Coli
pirile) that was constructed to produce the R6K replication factor n. The sequence for this
factor is not beard by NV1FGF plasmid, making its replication impossible without an external
source of 7%,

The question is: what is the probability that NV1FGF plasmid encounters a bacterium
susceptible to produce the = factor - probability of presence of such bacteria in the intestine
and what would happen?

To evaluate such probability, the following points need to be taken into account:

- This hypothesis implies that NVIFGF would be swallowed. This is highly unlikely as the
intended route of administration is via intramuscular injection done by the investigator.

~ Secondly, the time during which NV1FGF plasmid would remain complete in the intestine
would need to be long encugh to allow an efficient transfection of bacteria. However, the
actual time is considered as very short taking into account the presence of nucleases in the
intestine.

- Furthermore, the breakdown of DNA during food processing and passage through the
gastrointestinal tract reduces the likelihood that intact genes capable of encading foreign
proteins will be transferred to gut microflora 3.

- Lastly, the type of bacteria that can bring = factor.
O The = factor can only be present in bacteria that bear on their plasmid the natural
ReK replication system including the = sequence, i.e. E. Coli bacteria or closely
related bacteria (R6K resident bacteria). This indication limits therefore the replication
of NV1FGF plasmid in these bacteria.
O Importantly, there is no report of a « -like activity in other strains that could allow
NV1FGF replication.

In the very unlikely event the three conditions above would be met, what is the Impact of a
transfection by NVIFGF of a natural E.Coli strain bearing R6K?

The principle of incompatibility between plasmids would apply ** *°, Indeed a bacteria
plasmid bearing the R6K system and the NVIFGF bearing the same system (without =
sequence) would co-exist. In such a case, the coexistence of the major incompatibility
factor present in the oriy sequence of the R6K system of both systems will lead to the loss
of one of the plasmids. Meaning either the bacteria plasmid inducing the lack of = factor
needed by NV1FGF, or the NV1FGF plasmid itself: in both cases the replication of NV1FGF
plasmid would not be possible or at most very transient.

Taking into account the rational above, it is therefore considered that the probability that
NV1FGF replicates in intestinal bacteria would be present in the environment is extremely
low if not of zero,

Gut flora is not a possible host for the plasmid since original E.Coli strain in gut flora does
not display the gene for pi protein which is mandatory for plasmid replication.

There is no significant possibility that NV1FGF will spread from the patient to other persons
or to the environment. It is a product classified as biosafety level I, Institutional biosafety
policies and procedures will be followed.
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A4.11

A4.12

A4.13

State which potentially harmful effects may be linked to exposure of human
beings or the environment to the GMO.

Describe here the effects on human beings and the environment that could occur as a
consequence of the use of the characteristics of the GMO described in earlier sections of
this application. The aim here Is identifving the hazards; the following questions deal with
the chance that these hazards will actually occur.

Assuming despite the unlikelihood, that NVIFGF could spread from the patient to other
persons or to the environment via body secretions containing the GMO (with the full
expression cassette), and assuming that the plasmid would be transferred into another
person cells (without being inactivated by the air}, the quantity of product able to do so will
be very limited.

In case this small quantity is not degraded in the circulation and reaches functional cells
potentizlly leading to locat FGF1 expression, angiogenesis {development of new capillaries
and arierioles} could theoretically occur locally, provided that the jevel of FGF1 expression is
high enough to stimulate the FGF receptors and that receptor single activation is deemed
enough to induce this phenomenon.

No risk 10 human beings and the environment are anticipated

Give an estimate of the chance that the adverse effects described in A4.11 could
actually occur.

Give a reasoned estimate of the chance of the aspects described in A4.10 and A4.11, also
taking account of the number of lest subjects and the dosage.

The risk that the adverse effects described above (angiogenesis in the site where GMO is
transferred) occur depends on the following risks:

o The risk that GMO (with the full expression cassette) is contained in the body
secretions (NVIFGF has a local distribution, and was not detected in organs
distant from the injection site}.

o The risk that the GMO is transferred from the body secretions of a treated patient
to another person and enter the latter cells (an active transfer would be required
: A spill of solution/secretion on the skin, on the respiratory mucosa, can not
transfer the GMQ).

o The ability for a very low quantity of the GMO (and therefore a very low quantity
of FGF1 expressed) to induce a clinically significant angiogenesis {i.e. leading to
an adverse effect).

Given the previous, assuming that this risk exists, it is very low.

Describe the risks that could occur as a consequence of the application of the
GMO.

Describe the risks in such a way that makes clear how the risks carn be reduced through risk
management.

NV1FGF IM toxicity studies in rats did not show any treatment-related effects other than at
the injection site. No adverse effects were observed in organs distal from the injected
muscle including eyes, gonads and kidney. In addition, direct injection of very high levels of
NV1FGF did not result in any adverse effects.

The safety of NV1FGF administration has been assessed in 5 dlinical trials with a total of 192
patients who received at least 1 injection of NV1FGF. Current data indicate that single and
repeated IM injections of NVIFGF were well tolerated at the site of injection. No data
indicate an increased incidence of adverse events at distance of injection site.

See A4.1 for further environmental risks
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Risk management

A4.14

A4.15

A4.16

A4.17

A4.18

A4.19

Which inclusion and exclusion criteria are adopted in the selection of test
subjects and what is the effect of these criteria on environmental safety?

Give an overview of the inclusion and exclusion criteria that are necessary for the profection
of the environment or which criteria might possibly have an effect on safety for human
beings and the environmernt.

No specific exclusion/inclusion criteria are needed with respect to environmental safety

What limitation to the scope of the study, in relation to the number of test
subjects and the dosages to be used, is used as part of risk management
measures?

If you have already answered that the number of fest subjects, the dosage of the GMC or
nucleic acid preparation affect the risks to fiuman beings and the environment, please state
whether and, if so, which measures will be taken fo manage lhe risks relating to these
aspects.

No risk is assoctated with the number of subjects. The dosage and mode of administration
of NV1FGF have been assessed in previous clinical trials under Biosafety level 1 reguiations,
with no data indicating the need for specific risk management measures.

Describe which measures are provided for in respect of the hospitalisation of the
test subject.

When answering this question, please emphasise those aspects that are important in
preventing spread in the environment of the fest subject. Also state which discharge criteria
are to be adgpted.

As mentioned above, there is no significant risk of spread in the environment of NVIFGF.
No specific measures are needed in case of hospitalization.

Describe which measures will be taken to prevent the spread of the GMO to third
parties {including medical personnef).
For example, give an overview of refevant (haspital hygiene) measures that will be taken.

Not applicable, other than standard biosafety level 1 guidelines should be adhered to as
definad in hospital protocols.

Describe what aftercare will be given if a test subject ends his/her participation
in the study prematurely.

Also state to what extent the aftercare deviates from the aftercare for test subjects who
have completed the entire study.

If the study patient ends his participation during the treatment phase, he will be asked to
complete the remaining study visits as per protocol. If the patient ends his participation
during the follow-up period, he will be asked to have a final assessment at 12 month. This
evaluation could include any of the assessments requested by the protoco! or any other
procedures that the investigator feels are medically necessary.

Describe the procedures to be followed if changes in the risk management are
required for medical reasons.
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A4.20

Consider situations in this respect where a test subject needs to be taken out of jsolation,
e.g. because treatment in intensive care is required, or where unforeseen effects are
observed.

Not applicable

Describhe which samples can be expected to contain GMOs, and for these samples
state how sampling will take place and how the samples will be processed
further.

When answering the guestion, also state how the spread of the GMO during sampling and
testing will be prevented. State which physical containment will be used with the further
processing. If the aclivities concerned do not form part of the present licence application,
you are referred to a licence for work under Contained Use,

Blood samples will be taken for haematology and Biochemistry centralized analysis at all
study visits. Most samples will be taken before the GMO administration except one CPK
sampling at Day 15) that is requested from 2 to 48 hours after the investigational product
administration. Gloves are worn for the blood drawing at the hospitals. Blood samples will
be put in a transparent bag, and then in a protective gel bag, and then in special shipping
box with all identifications required. At the central fab level, gloves are also worn when
handling the blood samples.

As detailed above {guestion A 4.8), those blood samples are unlikely to contain GMOs with
full expression cassette and assuming nevertheless that the samples might contain GMOQ,
this risk is low. NVIFGF is a non transferable plasmid which presents an ‘origin of
replication’ (R6K) with a CMV promoter and a polyadenylation signal.
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Monitoring and waste processing

Ag.21

A4.,22

A4.23

A4.24

How is the GMO preparation detected after being administered?

State, if applicable, when GMO components are detected during or arter administration and
why detection at thal particutar moment of the test is regarded as important. Describe the
nature of the samples that are tested, the method used and the detection limit that can be
achieved.

Not applicable, based on previous results, the administration of NV1FGF via the IM route
was confirmed to be appropriate for focal treatment of CLI. Hence, no samples are taken to
detect NV1FGF preparation in the Phase 3 trial.

Describe how the monitoring will be set up to identify any spread of the GMO.

In answering this question, pay attention fo the method followed, but also to the period
during which any positive resulff can be expected in connection with the applicable scenario.
Also state in this context during which period monitoring will take place.

Not applicable as detailed above (A4.21).

Give an overview of the nature and quantity of the waste produced and describe
how the waste will be disposed of.

State which waste flows can be distinguished. State which waste flows may potentially
contain the GMO and how the GMO is prevented from being released into the environment
via the waste flows.

XRPO038 / NVIFGF product is glass vials at hospital/site level and will be administered to the
patients via Intramuscular injection. The waste on site would consist of partially used/ unused
clinicat supply (including syringes/needles). Syringes and needles need to be discarded in the
hiohazardous sharp container after use. These are disposed as required by hospital protocols
as mentioned before at A1.27. A detailed treatment log of the returned to sponsor/destroyed
on site IP will be established with the investigator (or the pharmacist) and counter signed by
the investigator and the monitoring team. The investigator or a designated person will not
destroy the unused IP unless the sponsor provides written authorization,

Describe the hospital hygiene measures used to prevent the spread of the
genetically modified organism.
If existing guidelines are foffowed, please state which ones. Additional or deviating
measures should also be described.,

Biosafety level I guidelines and Microbiological Good Practice should be adhered to. Hospital
protocols for are applicable as menticned before at A1.27. In case of accidental inoculation of
the GMO to the hospital staff for example, the event should be reported immediately to the
sponsor Pharmacovigilance,
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