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GX101 : Treatment of systemic lupus erythematosus with a tolerogenic gene product  

                    constituted by a Consensus peptide-Fc immunoglobulin chimera. 

 
1. Summary 

 

GX 101 is a very innovative project, aiming at a gene vaccination in patients with Systemic Lupus 

Erythematosus. The vaccination should be able to generate a stable control of the disease, offering to 

recipient patients not only a full recovery from their disease, but also avoiding to them the long term 

and non well tolerated actual therapeutic approaches based on steroids, immunosuppressants, 

biologic agents and eventually bone marrow transplantation. 

Animal studies demonstrated the beneficial effect of the vaccination, and the results were validated 

in additional confirmatory studies. A pre-IND meeting with Italian regulatory authorities supported 

our working hypothesis, and indicated the next steps to be undertaken in order to file an IND, and to 

move into a Phase I/II clinical study. 

 

      2.   Introduction 

 

Systemic Lupus Erythematosus (SLE) is characterized by the reactivity of the immune system  

against endogenous antigens with the subsequent production of auto-antibodies. Some of these 

auto-antibodies are pathogenic inducing tissue damage by different mechanisms. It has been shown 

that autoreactive B lymphocytes (the cells producing auto-antibodies) can process and present in a 

MHC class II context peptides derived from their own immunoglobulin idiotypes and that some of 

these idiotypes are able to activate autoreactive, disease-inducing T cells. Thus, both nuclear 

antigens and specific autoantibody-derived V regions can function as auto-antigens inducing and 

maintaining the autoimmune response in SLE. In prof. Hahn’s lab at UCLA an artificial peptide has 

been synthesized which encompasses sequences of variable region-derived peptides from different 

anti-dsDNA auto-antibodies. This synthetic “consensus” peptide (pCons) has been shown to 

effectively prevent disease onset when injected in young mice and to arrest the disease in about 

50% of mice with an already developed disease. This effect has been shown to be mediated by 

induction of regulatory T lymphocyte activation, including both CD4+CD25+ and CD8+CD28- T 

cells. In order to increase peptide stability and its availability for antigen presenting cell capture, 

processing and presentation to regulatory T lymphocytes a molecular chimera has been produced 

assembling the pCons sequence with that of a human IgG Fc region (Ig-pCons). The gene coding 

for such engineered construct has been inserted into a plasmid under the control of a CMV promoter 

(pCMV vector from Stratagene). Control plasmids, coding for the Fc IgG region alone or for a 

negative gene construct (Ig-pNeg) constituted by an unrelated, non-tolerogenic peptide (pNeg) 

fused to the Fc IgG region, have been also produced. Figure 1 shows the efficient expression of all 

peptides when transfected in COS-7 cells at both transcriptional (A) and transduction levels (B). 

The antigenic specificity of the Ig-pCons gene product compared with that of control gene products 

was demonstrated by the specific reactivity of a pCons specific T cell line toward the Ig-pCons 

molecule (C). In order to test the tolerogenic therapeutic effect in vivo of Ig-pCons gene product in 

a model of gene vaccination, the plasmid coding for Ig-pCons has been transfected into spleen B 

lymphocytes of (NZB/NZW)F1 lupus prone mice by spontaneous transgenesis. Such a procedure 

allows B lymphocyte plasmid transfection without any cell manipulation taking advantage of the 

capacity of B cells to spontaneously endocytose and express external DNA. Hence, this procedure is 

optimal for gene vaccination protocols in humans as demonstrated by the absence of side effects 

observed in a clinical trial performed in prostate cancer patients after FDA approval 
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(ClinicalTrials.gov identifier  NCT00061035) (X.Cortez-Gonzalez and M.Zanetti: Telomerase 

immunity from bench to bedside: round one. J Translational Med 2007,5:12). Transfected cells 

were then i.v. injected in syngenic mice at a pre-nephritic age (20-22 weeks old). Control groups 

were untreated mice or mice receiving syngenic B cells transfected with empty plasmid, plasmid 

coding for Fc Ig or for Ig-pNeg. Treatment with cells transfected with Ig-pCons was associated with 

protection from renal disease (Figure 2) and significant increased survival (Figure 3). Ig-pCons 

treated mice also showed reduced circulating immunoglobulin levels and increased concentration of 

TGF-β secreting regulatory CD8+CD28- T lymphocytes. Interestingly, these cells, purified from Ig-

pCons treated mice and injected into pre-nephritic mice were able to efficiently protect them from 

nephritis onset.  

 

 

 
 

 
Figure 1. A) Validation of mRNA transcripts by reverse transcription–polymerase chain reaction of 

RNA extracted from COS-7 cells transfected with the different plasmid constructs (pIg, pIgCons, 

pIgNeg). The expected molecular size is marked on the right (peptide). MWM  molecular weight 

marker. B, Western blot of fusion proteins of expected molecular weight on lysates of COS-7 cells 

transfected with the different plasmids. C, Proliferative responses of a pCons-specific T cell line (T) 

derived from mice immunized with pCons to B cells transfected with pIg (B/pIg) or pIgCons 

(B/pIgCons) (  P  0.004). Specificity is indicated by lack of proliferation of B cells transfected with 

pIgCons when cultured alone (B/pIgCons) and by optimal proliferation of the T cell line when co-

cultured with B cells and pCons peptide, but not when co-cultured with pNeg peptide. 
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Figure 2. Histologic features of kidneys from (NZB/NZW)F1 mice treated with B cells transfected 

with pIg, Ig-pNeg, or Ig-pCons plasmid or from untreated mice. A, Hematoxylin and eosin (H/E)–

stained kidney sections, showing reduced glomerular involvement and preserved tissue architecture 

in mice treated with pIgCons as compared with mice treated with pIg or pIgNeg plasmid and with 

age-matched untreated mice. B and C, Immunofluorescence-stained kidney sections, showing 

increased human IgG (hIgG) (B) and mouse IgG (mIgG) (C) precipitation in the glomeruli of mice 

treated with pIg and pIgNeg as compared with mice treated with pIgCons. (Original magnification  

200.) 

 

 
 

Figure 3. Association of pIgCons treatment with delayed development of proteinuria and increased 

survival of (NZB/NZW)F1 mice. Each mouse received 6x10
5
 B cells transfected with either pIg, 

pIgCons, pIgNeg, or pCMV plasmid or received phosphate buffered saline (PBS) alone. Mice were 

monitored for survival until the age of 50 weeks (P< 0.004 by Kaplan-Meier analysis). Mice treated 

with pIgCons showed increased survival rates compared with the other treatment groups. 

 

 

Additional mice experiments performed at our Ivrea lab explored the comparative efficacy of 1 

versus 3 vaccinations, and also the efficacy of an earlier vaccination, when mice have limited or no 

signs of renal damage. 

In the comparative study of 1 versus 3 vaccinations, there is evidence that 3 vaccinations offer a 

limited advantage versus 1 single shot vaccination. 

Very interesting results were obtained from another experiment performed in our lab, when younger 

mice were vaccinated. In previous experiments we vaccinated mice between week 16 and 20, when 

clear signs of proteinuria were recorded. In this experiment we treated mice at the age of 10 weeks, 

when proteinuria was not yet recorded. Of course, we knew that these mice, because of their strain, 

were going to develop the disease: and experimental data show that in these animals, when 
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vaccination is performed before the appearance of clinical signs of the disease, the survival benefit 

versus control animals is significant. This experiment is very important, as it prepares the way to a 

possible human use in patients at an earlier stage of the disease, and thus offering a greater 

protection to renal function. 

 

       3.       Back-up project 

 

The basic mechanism of our approach is based on the capacity of transfected B lymphocytes in 

producing and presenting the Ig-pCons protein: we then asked the question whether that protein 

could act as a direct activator of the regulatory immune process. Therefore, as a back up project to 

GX101, we activated the development of the Ig-pCons protein. In particular, we transfected 

susceptible human cell lines with the plasmide coding for the Ig-pCons protein. The Ig-pCons 

protein was isolated and then purified by means of affinity chromatography. Since the transfectants 

have a low production rate, we tried alternate procedures to improve the production and to purify 

amounts of protein sufficient for in vivo experiments. Indeed, these experiments are progressing 

with success and will allow to ascertain whether the Ig-pCons protein has a therapeutic efficacy 

comparable to its coding gene. 

 

       4.      Intellectual property 

 

Ig-pCons with all its possible applications in clinics and in all molecular forms (plasmide, protein, 

gene) is  covered by a US patent (N.US60/911,267, April 11, 2008): applicants are both UCLA and 

the University of Genova. International IP coverage is currently in progress. 

Genovax acquired global rights for this patent. 

 

 
        5.     Target product profile for GX101 project 

 

The final goal of the project is to achieve a new biological treatment for human SLE. Although 

immunosuppressive therapies and new biological agents are able to efficiently control disease 

activity in a majority of patients, a definitive cure for SLE is still awaited for. Actual therapies act 

on pathogenic steps that are at the end of the cascade of events that leads to SLE development: thus, 

they control over-reactive function of immune cells but do not reverse the aberrant mechanisms 

which cause disease onset. Moreover, current immunosuppressive treatments often induce severe 

side effects (such as increased predisposition to infectious diseases, tumours, metabolic alterations, 

osteoporosis, specific organ damage) which may impact on the quality of life of SLE patients. 

Finally, a variable but large percentage of patients appears to be refractory to any treatment. These 

considerations highlight the importance for the search of new treatments for SLE possibly related to 

the initial pathogenic alteration which leads to the disease. Among these, T-reg impairment is 

actually considered the first predisposing event. Ig-pCons gene construct appears to be a good 

candidate as new SLE treatment, alternative or complementary to existing therapies, since:  

a) it is able to prevent disease onset in lupus-prone mice;  

b) it induces activation also of human regulatory T lymphocytes (unpublished observation);  

c) its efficacy is consistent since comparable protective results (figures on histology and survival) 

have been obtained in repeated experiments performed in different locations (Los Angeles and Ivrea 

Biopark) by different Institutions (UCLA and University of Genoa; Genovax) through the activity 

of different operators, and on mice from different providers (Jackson and Charles River). 

Importantly, the confirmatory experiment performed by Genovax has been conducted using a 

plasmid which fulfils GMP requirements for use in humans. Although other experiments are 

ongoing in our lab in order to define whether early vaccination or repeated vaccinations could be of 

some advantage with respect to the one shot strategy previously adopted, the results so far obtained 
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allow to envisage the potential utility of our vaccine as a therapeutic tool for SLE patients. 

Conceptually, a vaccination procedure should find its better indication in early stages of disease in 

order to precociously reset the immune system of the patient preventing the development of a 

progressive and invalidating disease. However, we are aware that at this stage of our project we 

must take into proper considerations first the safety of patients enrolled in our study protocol and 

later its spectrum of efficacy. For these reasons we designed a phase I study protocol in patients 

with advanced stage of the disease. Should the results of the Phase I/II study look promising, we 

will then move into a larger Phase II study with patients with an earlier stage of the disease. 

 

     

 

       6.   Non-clinical studies 

 

The following two non clinical studies should be performed for the planned IND application: 

 

TOXICITY STUDY IN MICE 

  

Test system : NZBWF1/J mice (8 weeks old at arrival; randomised on the 

basis of proteinuria) 

 

Number of animals/group 

 

: 40 (20 males + 20 females) 

 

Number of groups : 3 (2 treatment groups + 1 control group) 

 

Route of administration : Intravenous 

 

Treatment schedule : Single dose 

 

Duration of the study : 26 weeks 

 

Formulation analysis (FACS) : Pre-treatment, Day 1 

 

In vivo observations  : 

 

Clinical observations (daily) 

Body weight (weekly) 

Assessment of CNS function through behaviour endpoints 

(Day 1) 

Food consumption (weekly) 

Ophthalmoscopy (on 10 animals/sex/group: pre-treatment, 

week 4, week 26*) 

 

Clinical pathology : Haematology (week 4, 13 and 26 on the first 5 

animals/sex/group) 

Blood chemistry (week 4, 13 and 26 on the last 5 

animals/sex/group) 

Urinalysis (week 4, 13 and 26 on 5 animals/sex/group) 

Proteinuria will be assessed every 2 weeks after treatment 

(dipstick) 

 

Immunogenicity : Blood samples will be collected at necropsy (week 4 and 

26) from all animals for immunogenicity assessment. 
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Post-mortem examinations : Necropsy: 

- organ weights 

- macroscopic observations 

Histopathology (all animals in high-dose and control groups 

and all animals dying or killed during the study) 

 

Regulatory Compliance : - The Rules governing Medicinal Products in the European 

Community, Vol III (1998), as revised. 

- ‘Note for Guidance on the Quality, Preclinical and 

Clinical Aspects of Gene Transfer Medicinal Products’ 

(CPMP/BWP/3088/99); 

- Guideline on the non-clinical studies required before first 

clinical use of gene therapy medicinal products 

(CHMP/GTWP/125459/2006); 

- FDA Guidance for Industry – Guidance for human 

somatic  cell therapy and gene therapy 

-  
* To be performed only if treatment-related findings are observed on week 4 of the study 

 

 

BIODISTRIBUTION STUDY 

 

 

 

Test system : NZBWF1/J Mice or Balb/C 

 
Number of animals/group  : 40 (20 males + 20 females) 

 
Number of groups : 2 (1 treatment group + 1 vehicle control group) 

 
Routes of administration : Intravenous  

 
Treatment schedule : Single dose 

 
Duration of the study : 13 weeks 

 
In vivo observations : Clinical observations (daily) 

Body weight (weekly) 

 
Sacrifices : 5 males and 5 females will be sacrificed at the following time 

points: 6 hours, 1 week, 4 week and 13 week after 

administration 

 
Organ collection : At necropsy the following organs will be retained: 

brain, bone marrow, gonads (testes or pooled ovaries), heart, 

kidneys, liver, lymph nodes (pooled), lungs, blood and spleen. 

 
Biodistribution analysis : All tissues collected at the first two sacrifices (6 hours and 1 

week) will be analysed. 

Only tissues positive for plasmid presence will be examined at 

later time points (additional cost). 
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Immunogenicity : Blood samples will be collected at necropsy from animals 

sacrificed after 1, 4 and 13 weeks and serum stored for possible 

further investigations. 

 
References : - ‘Note for Guidance on the Quality, Preclinical and Clinical 

Aspects of Gene Transfer Medicinal Products’ 

(CPMP/BWP/3088/99); 

- Guideline on the non-clinical studies required before first 

clinical use of gene therapy medicinal products 

(CHMP/GTWP/125459/2006); 

- FDA Guidance for Industry – Gene therapy Clinical Trials – 

Observing Subjects for Delayed Adverse Events, Nov. 2006.  

 

c) Validation for Immunogenicity Evaluation of the First Antigen. 

 

d Validation for Immunogenicity Evaluation of the Second Antigen. 

 

e) Preparation of positive control in mouse serum immunizing 10 mice and purification of reference 

antibody. 

 

       7.   Phase I clinical study 

 

Patients  
Ten patients affected by lupus nephritis and belonging to classes III-V refractory to 

cyclophosphamide and/or mycophenolate, as well as to one biologic agent (i.e., anti-CD20 mAb). In 

this protocol, we consider patients in classes III, IV and V because they relate to a disease with 

active inflammatory processes still liable to a regression. Indeed, lower classes (I and II) are 

associated with a lower degree of renal structure derangement and are less severe clinically and 

more sensitive to traditional therapies; class VI is characterized by glomerulosclerosis that is no 

more liable to a clinical regression. 

 

Vaccine  

pCMV-Script plasmid (Stratagene, La Jolla, CA) coding for the Ig-pCons gene produced by Areta 

under GMP requirements. 

 

Procedure  
Intravenous injection of 1 x 10

7
 autologous peripheral blood mononuclear cells (PBMC) containing 

lymphocytes transgenic for the Ig-pCons plasmid.  

 

Transgenesis of lymphocytes will be performed through the procedure named “spontaneous 

transgenesis” (Filaci et al., Gene Ther. 2004;11:42-51). Briefly, 2 x 10
7
 autologous peripheral blood 

mononuclear cells will be purified by centrifugation on Ficoll gradient of a 30 ml heparinized whole 

blood. Cells will be washed in sterile phosphate buffered saline (PBS). After three washes, cells will 

be resuspended in sterile PBS and different vials will be predisposed each containing 4 x 10
6
 cells 

suspended in 200 µl of PBS. pCMV-Script plasmid coding for the Ig-pCons gene (25 µg/vial) will 

be added to each vial and incubation performed for 1 hour at 37 °C. Then cells will be collected and 

diluted in culture medium (RPMI 1640 supplemented with 10% autologous serum for overnight 

incubation at 37 °C. At the end of incubation period, cells will be washed three times with PBS and 

resuspended in 500 µl of PBS. After counting, 1 x 10
7
 cells will be i.v. administered to the patient. 

All procedures will be performed in GMP conditions. 
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The following figure depicts the different steps in the vaccination procedures: it should be noted 

that the so called “cell factories” are becoming a reality in the panorama of modern hospitals, where 

in each region at least 1-2 blood banks will be authorized to treat lymphocytes under GMP 

conditions. 

 

 

 

CELL

GX-101

Vaccination

The  vaccination process

Blood sampling

Lymphocytes

separation

GMP cell factory                                 Transfection

 
 

 

 

Follow up 

Patients will be monitored in order to evaluate SLE-related clinical parameters. Appropriate and 

standard hemo-serologic as well as instrumental analyses will be performed. 

 

In order to verify the plasmid persistency in patient blood cells, PCR analyses will be performed 

after 3, 7, 14, 30, 60, 90, 120 days. We expect to observe an early disappearance of the plasmid 

from blood cells: however, PCR analyses will be performed up to 3 months after the latter detection 

of the plasmid.  

 

 

 

8.   Patients and current treatments 

 

Systemic Lupus Erythemathosus is a widely distributed disease, with a significant incidence and 

prevalence all over the world. Recent estimates indicate that there are about 20 million patients 

worldwide. In the seven major markets (USA, Japan, Germany, Italy, France, UK, Spain) they are 

3,6 million. 

 

Current therapies are still based on immunosuppressants (steroids and azathioprine): in advanced 

cases a more aggressive approach, based on either mycophenolate or rituximab, may be established, 

but results are frequently unsatisfactory. 
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Finally, in very resistant cases, bone marrow transplantation may be attempted: but in inflammatory 

diseases the success rate of this invasive procedure can be as low as 25%. 

 

The global market of SLE treatments is valued at 6 billion USD. 

 

 

9. New therapies 

 

Drugs used in SLE patients are very old, with the only exception of mycophenolate and rituximab: 

new therapies with a better safety profile and an improved efficacy are highly needed. 

 

Many biological agents have been studied in SLE, with contradictory results. Rituximab efficacy in 

SLE was never consistently confirmed. Abatacept is minimally effective in visceral manifestations 

while it is effective in lupus arthritis. Belimumab, an antibody inhibiting Blys activity ( B 

lymphocyte stimulator) is minimally efficacious. Epratuzumab, an anti-CD22 antibody which 

reduces B lymphocytes by 40% , generated conflicting results, and abetimus as well had no clearcut 

evidence of activity against the disease. Many clinical studies exploring the activity of TNF-alfa 

inhibitors were stopped, just to confirm the complex activity of this cytokine. On the contrary, the 

key role of interferon alfa was studied in several clinical trials attempting to its inhibition, mainly 

with sifalimumab and rontalizumab: these data however need to be further confirmed. IL6 

inhibition with tocilizumab is poorly tolerated because of the observed increased in infections. 

 

 

10.   Market penetration 

 

As an innovative treatment, the vaccine may initially be indicated for resistant patients, namely 

patients who experienced at least the commonest treatment approach based on steroids and 

azathioprine. These patients are then candidate to very aggressive therapeutic options, so our 

vaccine may represent a significant clinical improvement. 

 

As clinical evidence will accumulate, and testimony the efficacy and safety of our vaccine, the next 

step will be the treatment of patients at their initial clinical manifestations, as the vaccine will 

clearly control their disease much better than steroids and immunosuppressants. 

 

Finally, in a third stage of clinical development, and with the support of a large safety and efficacy 

database, our vaccine may be proposed as “ preventive treatment”. Most patients can be genetically 

identified as “candidate” to develop LES: in them, the treatment with our vaccine can be proposed 

before the appearance of clinical manifestations of LES (typically proteinuria is the first clinical 

abnormality), therefore eradicating the disease even before the appearance of its symptoms and thus 

fully preserving the renal function. 

 

 

11. Potential market value 

 

In June 2010 FDA approved the first therapeutic vaccine, Provenge (Dendreon Inc), indicated in 

patients with hormone refractory prostate cancer. This vaccine approach is very similar to the 

approach we are proposing for GX101 in SLE. 

Provenge is priced at 93.000 USD for each treatment cycle: each treatment cycle consists in the 

collection of lymphocytes from the patient, exposing them to the vaccination plasmide, and then 

reinfusing to the patient the transfected cells. 
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In order to prepare an estimate of the potential market value of GX101, we prefer to use a more 

conservative estimate, pricing it at 30.000 euro per treatment. 

As already reported, in the seven major markets the incidence of SLE is estimated at 3,6 million 

patients. Assuming a 10% market penetration, the initial value of GX101 is so calculated: 

 

30.000 euro x 360.000 patients = 10.800.000.000 euro 

 

Of course, this value may increase when, after the availability of a significant safety database, 

vaccination could be offered to patients at an earlier stage of the disease. 

 

     

12. Regulatory scenario 

 

On the basis of our preliminary data, a pre-IND meeting with Istituto Superiore di Sanità was 

requested, and held on April 26, 2010. Experts of “innovative therapies” working group were in 

attendance, who confirmed the interest for the proposed approach to SLE. 

After a detailed discussion where all our data and proposed steps were analyzed, they confirmed our 

vision to apply for an IND on the basis of outlined non-clinical studies, and the identification of a 

GMP authorized producer which will prepare the plasmide for human use, and also treat the 

lymphocytes in order to achieve transfection before reinfusion to the patients. 

All these steps are already being planned, and the regulatory requirements will be completely 

satisfied in order to apply for a successful IND request. 

 

 

 

 

    13. Time to market 

 

A realistic estimate of the time to market is here summarized: 

 

YEAR  2011 = start studies for IND package; 

YEAR  2012 = complete and file IND package; IND approval;  

YEAR  2013 = start Phase I/II clinical study; 

YEAR  2014 = complete Phase I/II study, start Phase II/III study; 

YEAR  2015 = continue Phase II/III study; 

YEAR  2016 = complete Phase II/III study, prepare NDA package; 

YEAR  2017 = NDA filing; 

YEAR  2018 = NDA approval and market launch. 
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      14. Budget 2011-2013 

 

 

   The estimate of costs in the period 2011-2013 is summarized in the following table: 

 

 

  

 

Laboratory studies at Ivrea lab : we plan to activate additional animal studies, in order to 

complete the regulatory package and to follow the advice expressed at the pre-IND meeting. These 

studies will investigate more in depth the mechanism of transfection. In addition, we will 

investigate the potential benefits produced by a second vaccination performed 3 to 4 months after 

the first dose. Finally, we plan to produce a small amount of the protein (about 30 mg) which will 

enable the execution of an initial animal study to test efficacy of the vaccination with the pCons 

protein itself. These studies will be undertaken in the period 2011-2013 at a cost of 200.000 euro. 

 

Plasmide GLP/GMP : the regulatory tox studies must be performed with GLP plasmide material, 

which will be prepared by an AIFA/EMA/FDA approved company located north of Milano. This 

company is already familiar with our plasmide as they prepared the non-GLP material for our 

preliminary efficacy studies. Finally, the same company will prepare the GMP plasmide for the 

clinical study, and will also transfect the patients cells before reinfusion to them, as they are so 

authorized by AIFA. The total costs of these activities is 300.000 euro. 

 

Non-clinical studies : we have already identified a preclinical CRO which will undertake the 

necessary animal studies, requested by regulatory authorities for the IND package. This CRO is 

AIFA/EMA/FDA approved, so their results will be accepted by all other authorities. The cost of 

these studies is 900.000 euro, and they will be completed and reported in 12 months. 

 

IND package preparation and submission : in the second half of 2012 the IMP data and the non-

clinical data will be ready. Another pre-IND meeting will be organized, in order to make sure we 

are submitting an approvable package. The IND submission will be prepared by a regulatory 

consultant at a cost of 20.000 euro. 

 

Phase I clinical study : the clinical study outlined at chapter 7 (page 9) was designed by the 

immunologists at the University of Genova. They will submit the study for approval to the local 

Ethics Committee, and will perform the study. It should be noted that this clinical site is a referral 

centre for SLE, so they will be able to recruit the planned 10 patients in a short period of time. The 

contract with Genova University, in order to cover all study related costs (Investigators, study 

supervision, collection and analysis of data, special lab tests to monitor immune response) will cost  

300.000 euro. 

 

Personnel : we plan to assign to this study one full time senior researcher (35.000 euro) who will 

perform the additional animal studies at Ivrea lab; one full time young researcher (25.000 euro) who 

     2011     2012     2013 

Laboratory studies at Ivrea lab  70 80 50 

Plasmide GLP/GMP  120 150 30 

Non-clinical studies  400 500 0 

IND package preparation 0 20 0 

Phase I clinical study 0 100 200 

Personnel 100 100 100 

General & admin 60 60 60 

TOTAL 750 1010 440 



 14 

will continue the work in progress on the protein. In addition, we need a consultant expert in animal 

studies (0,25 FTE - 10.000 euro), a consultant immunologist (0,25 FTE - 10.000 euro) and a 

consultant on general management (0,5 FTE - 20.000 euro). All these contracts will be project 

related: total amount of in-house personnel is 3 FTE. 

 

General & administration : they represent the rental costs of the lab from Bioindustry Park, and 

our part of an administrative support which is shared among various companies: total amount is 

60.000 euro. 

 

The total cost of the project in the 2011-2013 period is 2.200.000 euro.  

   

At the end of the 3 years period it will be possible to have a completed Phase I clinical study, and  

negotiations may be arranged for an exit strategy, or for a collaboration agreement moving into a 

Phase II - III clinical development program, leading to a complete NDA package. 

 

    

     15.   Project Milestones 

 

In order to keep this project under a continuous and close supervision, the following milestones can 

be defined: 

 

-   second pre-IND meeting = this meeting will be called at the moment all IMP and animal data 

will be available, in order to pave the way to the IND filing = estimated at 1Q2012. 

-    IND submission = this event will follow the pre-IND meeting = estimated at 2Q2012. 

-   IND approval = this event will be a consequence of the two pre-IND meetings, so no major 

delays are expected = estimated at 4Q2012. 

-    EC approval of Phase I study protocol = no major delays will occur = estimated at 1Q2013. 

-    First patient in Phase I study = this will follow previous approvals = estimated at 2Q 2013. 

-    Last patient is Phase I study = fast recruitment will be implemented = estimated at 2Q2014. 

 

 

16.   SWOT  analysis 

 

On the basis of the evidence accumulated so far, we can propose the following SWOT analysis. 

 

                STRENGHTS                                        

  Innovative area 

  Scientific rationale 

  In-house experience 

  Lean organization 

               WEAKNESSES 

  Competition 

  Non-clinical studies  

  Increase human resources  

             OPPORTUNITIES 

  Large reference market 

  Medical need 

  Fast track to IND 

  Cost-conscious approach 

                 THREATS 

 Strategy to move into clinics  

 Clinical confirmation 
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