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GX 301: Treatment of renal or prostate cancer by active immunization with telomerase-

derived peptides. 

 

 

 
1. Summary 

 

GX 301 is a very innovative project, aiming at the development and clinical validation of a peptides 

vaccination in patients with prostate and renal carcinoma. The vaccination protocol should be able to 

control all types of carcinomas, as telomerase is present in all cancer cells: but, based on the 

preliminary results of our laboratory, we decided to start with prostate and renal cancers. 

Clinical results from the ongoing Phase I/II study are demonstrating the optimal tolerability profile 

of the vaccination protocol, and preliminary efficacy data are encouraging. Laboratory data are 

showing signs of immunological and clinical response. 

 

 

      2.   GX301 project description 

 

Renal cell carcinoma (RCC) represents 3% of all tumours in adults and its incidence increases at a 

rate of 1.5-5.0% per year. The mortality rate for this disease is increasing proportionally to its 

incidence. About 25-30% of patients have advanced, metastatic disease at diagnosis, and several 

patients without clinical evidence of metastasis at the time of diagnosis have already disseminated 

micrometastases. This fact is responsible for the poor efficacy of actual therapeutic approaches and 

for the low survival rates (1-13% of metastatic patients survive at 5 years from diagnosis). 

Prostate cancer is a major medical problem. In the world there are 1.0 million of new cases every 

year. It constitutes 11% of all tumour cases in males, and it is responsible for 9% of cancer deaths. 

Its incidence in male population is double of that of lung cancer. Prostate cancer constitutes 25% of 

all new cancer cases in males, and is accompanied by an elevated mortality rate. At diagnosis 45% 

of patients have already an advanced disease with a survival rate of less than 50% at five years 

regardless of the therapeutic approach. 

 

Telomerase is the reverse transcriptase of eukaryotic cells deputed to synthesis of the telomeric 

regions of chromosomes. Telomerase is present in embryonic but not in adult somatic cells with few 

exceptions constituted by germinal cells and actively proliferating cells. However, the rate of 

telomerase expression in these cells is so low that telomerase can not be recognized by 

telomerase-specific cytotoxic lymphocytes (CTL). It is essential for cell immortalization: this 

explains why it is expressed by about 90% of tumours (independently on the histological type). For 

this reason, telomerase is now considered a potential "universal" target. This view is further 

supported by the finding that CTL able to kill cancer cells through the specific recognition of 

peptides derived from the catalytic subunit of the human telomerase reverse transcriptase (hTERT) 

have been identified in the peripheral blood of both healthy subjects and cancer patients. In 

particular, about 90% of cancer patients have telomerase-specific CTL. On these bases, clinical 

trials have been performed (or are ongoing) to assess the safety and the immunological effects of 

immunization of cancer patients with single telomerase peptides. These trials have demonstrated 

that telomerase immunization is a safe procedure: in particular, no toxicity on haematopoietic stem 

cells has been detected although telomerase immunization may induce telomerase-specific immune 
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responses in the majority of cancer patients. However, although different experimental approaches 

have been applied by researchers, partial or complete clinical responses have been obtained only in 

a minority of treated patients. This is likely due to the fact that previous clinical trials have been 

mainly focused on the analysis of tolerability and safety, without applying strategies aimed at 

increasing efficacy. Indeed, the accurate selection of both immunogenic peptides and efficient 

adjuvant are mandatory for the development of active immunotherapy protocols. An array of 

telomerase-derived peptides has been demonstrated to be presented by antigen presenting cells. This 

includes both HLA class I and HLA class II restricted peptides. The availability of telomerase 

epitopes restricted by HLA class I or II molecules and, hence, recognized by CD8+ or CD4+ T 

lymphocytes, respectively, has great importance since provides the chance to design protocol of 

active immunization potentially mimicking a fully physiological immune response. In fact, it has 

been demonstrated that an immune response characterized by the activation not only of tumour-

specific CTL but also of tumour-specific CD4+ T cells is essential to achieve efficient anti-tumour 

effects. This is due to the fact that CD4+ T cells are responsible for processes of induction, 

regulation and maintenance of CTL-mediated immune responses, as well as of direct anti-tumour 

killing. A molecular feature of telomerase-derived epitopes restricted by HLA class II molecules is 

their promiscuity, that is their capacity to bind and be presented by different HLA class II alleles. 

This is a great advantage in designing an immunotherapic protocol since it allows that single 

peptide epitopes may be efficiently used to immunize individuals bearing different HLA 

haplotypes. Thus, a wide spectrum of general population might be responsive to immunization with 

telomerase-derived peptides. 

Adjuvants 

Immune responses arise against agents able to evocate the onset of danger signals in the host. 

Danger signal derive from the interaction of particular exogenous molecules (i.e. bacterial DNA, 

viral RNA, LPS) with the Toll-like receptors expressed by cells of innate immunity. Hence, an 

immunization protocol may have chances to be efficacious (that is to induce an efficient and 

durable antigen-specific immune response) only whether it includes the administration of pro-

inflammatory agents able to mediate onset of danger signals. Adjuvants are substances able to 

provide a pro-inflammatory support to immunization protocols. Imiquimod is an imidazoquinoline 

that has intrinsic biological activities requested to an ideal adjuvant. It binds to TLR 7 and 8 on 

human dendritic cells (DC) inducing maturation of these cells toward antigen presentation by: a) 

increasing expression of HLA and co-stimulatory molecules; b) increasing expression of chemokine 

receptors such as CCR7; c) inducing secretion of Th1 cytokines (IFNγ, IL12, TNFα). Hence, 

imiquimod induces activation of effector pathways of immune responses, an event necessary to 

effectively support immunization by tumour-derived peptides. 

 

 

       3.      Intellectual property 

 

The combination of the four peptides, and all its possible clinical applications, is covered by US 

provisional patent 61/061778 dated June 16, 2008: applicant is Genovax. On June 16, 2009, the 

final application was filed. International IP coverage in currently in progress. 

 

 
      4.     Target product profile for GX301 project 

 

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

several chemotherapic treatments and new biological agents are able to reduce and control most 

cancer types, progression free survival is generally limited to intervals ranging from a few months 

to 1-2 years. Recurrences then appear, which are resistant to previous treatments, so therapeutic 

options are limited and with poor prognosis. GX301 should be able to offer a new therapeutic 
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options, as it can be used in combination with existing treatments, and thus offering a new and 

important option. 

 

      5.      Phase I clinical study 

 

On the basis of the above considerations, a clinical protocol entitled “Phase I/II clinical trial aimed 

at treating patients affected with stage IV renal or prostate cancer by active immunization to 

telomerase-derived peptides” was developed. The trial received the IND approval from the Istituto 

Superiore di Sanità and the final approval from the Ethics Committee of the University Hospital 

San Martino in Genova, in December 2009. The study was activated in January 2010, and the first 

patient was treated in February 2010. Up to October 2010, nine patients entered the study: 7 

prostate ca. and 2 renal ca. Tolerability is very good, and some interesting signs of immunologic 

and clinical responses (PSA and tumour mass reductions) have already been appreciated. 

Aim of the study will be to test a new approach for the immunotherapy treatment of human cancers, 

and to confirm its safety. Considering the fast recruitment rate, especially in the prostate arm of the 

study, a Phase IIa clinical study protocol is currently being prepared, and could be activated in early 

2011. 

A summary of the Phase I/II clinical study protocol is here reported: 

 

 

Study title 
ANALYSIS OF IMMUNOLOGICAL AND CLINICAL EFFECTS 

INDUCED BY AN ACTIVE IMMUNIZATION PROTOCOL BY 

MEANS OF IMMUNOGENIC PEPTIDES  OF HUMAN 

TELOMERASE IN PATIENTS AFFECTED BY STAGE IV RENAL OR 

PROSTATE CARCINOMA.  

Study drugs 
Peptide hTERT540-548 (sequence: ILAKFLHWL): Bachem; 

Peptide hTERT611-626 (sequence: EARPALLTSRLRFIPK): Bachem; 
Peptide hTERT672-686 (sequence: RPGLLGASVLGLDDI): Bachem; 

Peptide hTERT766-780 (sequence: LTDLQPYMRQFVAHL): Bachem. 

Study phase 
Phase I/II 

Main  study 
objective 

Evaluation of feasibility, safety and immunological and clinical efficacy  of an 

immunization protocol with telomerase peptides in association with 

imiquimod as adjuvant 

Additional 
objectives 

Evaluation of safety and efficacy of the treatment; 

Evaluation of peptide-specific lymphocites. 

Tretment 
Eight intradermal injections on days 1,3,5,7,14,21,35,63 in abdominal areas. 

Each dose will be 500 µg of each peptide suspended in Montanide ISA-51. 

Each injection will be anticipated and folowed by imiquimod administration 

(Aldara cream 5%). Imiquimod will be applied at injection site for 

approximately 30 seconds so that its absorption will be assured. 

Safety  Evaluation of local and systemic adverse events, assessment of vital signs and 

clinical data. 

Patients 10 patients with stage IV renal carcinoma and 10 patients with stage IV 

prostate carcinoma.  
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Centres Dipartimento di Medicina Interna e Specialità Mediche (DIMI) Università 

degli Studi di Genova; Dipartimento di Scienze Chirurgiche Specialistiche, di 

Anestesiologia e dei Trapianti d’Organo (DISCAT), Università di Genova; 

Centro di Eccellenza per le Ricerche Biomediche, Università di Genova. 

Anticipated 
study 
duration  

Two years 

 

 

6.    Patients and current treatments 

 

Prostate cancer is the sixth most common cancer in the world (in terms of number of new cases) 

and fourth in importance in men. It represents 9.2% of cancers in men (14.3% in developed 

countries and 4.3% in developing countries). It is a less prominent cause of death from cancer, with 

165,000 deaths (5.6% of cancer deaths in men, 3.2% of all cancer deaths). More than any other, this 

is a cancer of the elderly. Thus, in developed countries, 82% of cases occur in men older than 65 

years. To place this fact in context, even on a world basis, 81% of cases occur in the elderly. 

Incidence rates are now influenced by the diagnosis of latent cancers found during the screening of 

asymptomatic individuals. In areas where this practice is common, the “incidence” may be very 

high (95.1 per 100,000 in the United States, for example, where it is now by far the most commonly 

diagnosed cancer in men). Incidence is also high in Northern and Western Europe and 

Australia/New Zealand. The age-adjusted rates show that several developing areas also have 

relatively high incidence rates, particularly sub-Saharan Africa, tropical SouthAmerica, and the 

Caribbean. In contrast, the incidence rates in Asia, particularly China, are low. Even when 

comparison is made after age standardization, the difference in risk between China and North 

America is more than 80-fold. A considerable part of the international differences in prostate cancer 

incidence certainly reflect different diagnostic practices. Asymptomatic prostate cancers detected in 

tissue obtained during prostatectomy, or at autopsy, must be registered as “incident” cancers, and 

the extent of such practices can greatly influence recorded rates. The introduction of screening with 

prostate specific antigen has led to an enormous increase in the diagnosis of prostate cancer in the 

United States, with recorded incidence doubling between 1984 and 1992. The prevalence of latent 

prostate cancer shows much less variation than does that of clinical prostate cancer, although the 

ethnic-specific ranks are much the same as for incidence. The frequency of latent carcinoma of the 

prostate in Japan is increasing (as is that of clinical prostate cancer) and approaching the prevalence 

for whites in the United States. Mortality rates show less diversity than does incidence. In fact, 

survival is significantly greater in high-risk countries (88% reported by SEER versus 41% in 

developing countries). However, this more favourable prognosis could well be the result of more 

latent cancer being detected by screening procedures; this would also explain the absence of any 

change in mortality despite the large increase in incidence. Nevertheless, quite a marked gradient in 

mortality still exists, with age-standardized mortality rates ranging from 0.7 per 100,000 in China to 

22.2 per 100,000 in the Caribbean (the age-standardized mortality in North America is 18.5 per 

100,000). The incidence of prostate cancer has risen briskly over the last 5 years; the annual 

increase worldwide is approximately 3.7%. The supply of prevalent latent cancers in the subset of 

the population reached by opportunistic screening seems exhausted, and incidence began to decline 

in the United States after 1992. Similar trends have been reported in Australia. As noted earlier, a 

great deal of this was the result of the huge surge in the United States (the 9.5% annual increase 

between 1985 and 1990). Nevertheless, even supposing no further increase occurs in the United 
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States, if change will continue at this rate over the next 20 years, almost 1 million new cases per 

year are to be expected by the year 2010. 

Renal cancer (150,000 new cases annually, 1.9% of the world total, and 78,000 deaths) has the 

highest rates in North America and Western, Northern, and Eastern Europe. Incidence rates are low 

in Africa, Asia (except in Japanese males), and the Pacific. Renal cancer is labelled as an “orphan 

disease”. Current therapeutic approach in prostate cancer is based on surgery followed by LH-RH 

analogues administration: unfortunately this approach has a limited efficacy, as patients recur after 

1 to 2 years. Platinum based chemotherapies can be applied, but tolerability is poor and efficacy not 

marked. Sorafenib is a relatively new approach for renal cancer, but also in this case efficacy and 

tolerability are not very good. 

 

The global market of cancer treatments is valued at 11 billion USD. 

 

 

7. New therapies 

 

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 treatment: each treatment consists in the collection of 

lymphocytes from the patient, to expose them to the vaccination plasmide, and then to reinfuse to 

the patient the transfected cells. 

 

 

8.   Market penetration 

 

As an innovative treatment, the four peptide vaccination may initially be indicated for resistant 

patients, namely patients who experienced at least the commonest treatment approaches. 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 vaccination 

protocol, the next step will be the treatment of patients at earlier stages of the disease, and possibly 

also in different cancer types. 

 

 

9.   Potential market value 

 

 

Assuming an initial approach in only advanced prostate and renal cancers, we can have a target 

patient population of about 100.000 patients, considering the seven major world markets. 

 

A reasonable total cost of our vaccination protocol, based on 8 injections of 4 peptides (32 

injections), can be of 32.000 euro. 

 

32.000 euro X 100.000 patients = 3.200.000.000 euro 

 

Of course, this value may significantly increase when, after clinical data, vaccination will be offered 

to patients in an earlier stage of the disease, and also to different cancer types. 
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10.  Time to market 

 

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

 

YEAR  2011 = complete Phase I study in prostate ca and start of a Phase IIa study in prostate ca; 

YEAR  2012 = complete Phase I study in renal ca;  

YEAR  2012 = orphan drug application for renal ca; 

YEAR  2013 = complete Phase II; consider to move into Phase III. 

YEAR  2014 = continue Phase III study; 

YEAR  2015 = complete Phase III study, prepare NDA package; 

YEAR  2016 = NDA filing; 

YEAR  2017 = NDA approval and market launch. 

 

 

 

 

 

 

      11. Budget 2011-2013 

 

 

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

 

     2011     2012     2013 

Laboratory studies at Genova  150 200 200 

Peptides from Bachem === === === 

Ph I/II study 50 0 0 

Ph IIa study in prostate 50 150 200 

Orphan status filing for renal ca. === 30 === 

Ph II/III study in renal 0 100 300 

Personnel 100 100 100 

General & admin 60 60 60 

TOTAL 410 640 860 

  

Laboratory studies at Genova : we are undertaking significant lab evaluations of immune 

responses, from biological samples of treated patients. These analyses are critical to better 

understand the basis for efficacy, and could confirm or suggest changes in the vaccination 

procedures and intervals. Total costs of these studies is 550.000 euro in the 3 years period. 

 

Peptides from Bachem = no additional cost is foreseen, as Bachem produced a significant amount 

of GMP IMP, which is sufficient for the anticipated studies in the next three years period. 

 

Phase I/II clinical study = the contract in place with University of Genova will cover all costs of 

the ongoing Phase I/II clinical studies. The cost for the year 2011 is 50.000 euro. 

 

Phase IIa clinical study in prostate = during the year 2011 it will be possible to activate a Ph IIa 

study, based on the good efficacy and tolerability data generated from the Ph I study. In this study, 

patients at an earlier stage of the disease will be recruited, aiming at generating much better efficacy 

data, as these patients will have a less compromised immune system. This study should be 

completed by year 2013, will be a multicentre study, with a cost of 400.000 euro. 



 9 

 

Orphan status filing for renal carcinoma = during 2012 it is planned this filing, based on good 

data from Phase I. This filing may be of strategic importance, as the EMA advice may simplify the 

Ph II/III clinical study and speed up the NDA data collection. The cost of this application, to be 

prepared by a regulatory consultant, is 30.000 euro. 

 

Phase II/III clinical study in renal ca = after the EMA protocol advice, this study will be 

implemented, aiming at a fast track NDA submission. This study will be multicentre, and will need 

two years at a cost of 400.000 euro. 

 

Personnel = we plan to assign to this project one full time project leader (1 FTE, 35000 euro) and 

one full time clinical study assistant (1 FTE, 25000 euro). In addition, we will need one regulatory 

consultant (0,25 FTE, 15000 euro) and one clinical oncology consultant (0,25 FTE, 25000 euro). 

Total in-house project related contracts are for 2,5 FTE at a cost of 100.000 euro. 

 

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 1.910.000 euro.  

 

At the end of the 3 years period it will be possible to have a completed Phase I/II clinical study in 

prostate and renal cancers, and preliminary data from new studies in the same indications. 

The orphan drug designation in renal cancer will be an asset to speed up regulatory approval in 

renal cancer. Negotiations may be then arranged for an exit strategy, or for a collaboration 

agreement moving into a complete Phase II and III clinical development program, leading to an 

NDA package in the two indications. 

 

 

      12. Project milestones 

 

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

be defined: 

 

-    End of prostate arm of ongoing Phase I/II study = recruitment runs faster than expected =  

       estimated at 2Q2011 

-    EC approval of Phase IIa prostate ca study protocol = available data will push this step = 

      estimated at 3Q2011. 

-    First patient in Phase IIa prostate ca study = recruitment will start quickly = estimated at 4Q  

     2011. 

-    End of renal arm of ongoing Phase I/II study = recruitment runs slower than expected =  

       estimated at 2Q2012. 

-   Orphan drug application for renal ca = based on Phase I/II results = estimated at 4Q2012. 

-   EMA/FDA approval of orphan status and protocol assistance = 2Q2013 

-    First patient is Phase II/III renal ca study  = estimated at 4Q2013. 
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12.    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 

  Patients recruitment  

  Increase human resources  

             OPPORTUNITIES 

  Large potential market 

  Medical need 

  Fast track to NDA 

  Use renal as orphan drug 

                 THREATS 

 Strategy to speed up recruitment  

 Clinical confirmation in new 

cancers 
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