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1. The Institution and the Group…. 
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• Head of Microbiology Department (University Hospital A Coruña) 
 
• Director of the Area of Microbiology and Infectious Diseases at Biomedical 
Research Institute at La Coruña (INIBIC). (www.inibic.org) 
 
• Associate Professor of Medical Microbiology at University of Santiago de 
Compostela. 
 
• Author or co-author of more than 160 international peer-review manuscripts, 
including Clin Microb Reviews, J Clin Invest, PNAS, Clin Infect Dis, Antimicrob 
Agents Chemother, Nature, J Antimicrob Chemother, J Clin Microb, Annals Intern 
Med, etc.  
 
• In addition Dr. Bou has authored or co-authored 5 patents (1 national, 4 

international) 
 

• He already has an H index of 41  
 
• Member of the Editorial Board of the Journal of Clinical Microbiology (2015-

2017). 

http://www.inibic.org/


nstitution 

1. The Product 
a)  Target Indications 

 
 - Human and veterinary health; 
 
 - Nosocomial and community-acquired infections; 
 
 - Prophylaxis and therapeutics; 
 
 - Single-species and combination vaccines; 
 
 - ESKAPE pathogens (Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, 
Acinetobacter baumannii, Pseudomonas aeruginosa, Enterobacter spp); 
 
 - Acute and chronic infections (CF patients); 
 
 - Bovine mastitis: Streptococcus agalactiae, Staphylococcus aureus 
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1. The Institution 

2. The Productovative mechanisms of action 
b) Innovative mechanisms of action 
 

  

Platform for generating Bacterial Vaccines 

A hallmarked progress in vaccine development 

Universal approach based on bacterial D-Glutamate auxotrophy 

D-Glutamate (D-Glu) is a key component of bacterial peptidoglycan and is found in the cell wall of virtually all bacteria 

D-Glu auxotrophy is achieved by inactivation of D-Glu producing enzymes (by unmarked in-frame deletion of coding genes) 

This approach overcomes classical difficulties in obtaining virulence attenuation  



 What? 
 
Universal platform for designing vaccines able to target any microbial 
pathogen (human or animal) harbouring cell wall by inactivating D-Glu 
synthesis. As a proof of concept we have developed three different  ESKAPE 
prototypes: Staphylococcus aureus, Pseudomonas aeruginosa, and 
Acinetobacter baumannii. 
 
 How it works? 
 
These strains, auxotrophic for D-Glu show virulence attenuation and self-
limited growth in vivo. Inmmunization with these whole-cell vaccines 
elicited high levels of specific and cross-reactive antibodies and stimulated 
cytokine secretion. 
 
 Host target? 
 
Any human or animal (livestock) can be suffering an infection. 
 
 Where it would apply? 
 
Anywhere. 
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Platform for generating Bacterial Vaccines 

Why? 

- Worldwide problem of antibiotic resistance in bacterial pathogens                            
-     A solution is a public health unmet need 

Source: Culyba MJ et al. 
Biochemistry. 2015.54, 3573-82 

ESKAPE 
 
Enterococcus faecium 
Staphyloccous aureus 
Klebsiella pneumoniae 
Acinetobacter baumannii 
Pseudomonas aeruginosa 
Enterobacter spp. 

No current 
vaccines for these 

Bad Bugs!! 
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A. baumannii P. aeruginosa S. aureus 
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Auxotrophic vaccines strains show impaired growth in D-Glutamate deprivation 
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In vivo immunogenicity : Humoral and Celullar responses after vaccination with auxotrophic strains 

S. aureus 

Significative IFN-γ and IL-17-producing cells High level of specific and  
cross-reactive IgG antibodies 
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In vivo protection of mice against acute systemic infection after vaccination with auxotrophic strains  

S. aureus 

100% vaccine efficacy against  
wild-type strain 

100% vaccine efficacy against  
Comunity-acquired USA300LAC high-risk clone 

and heterologous strains of animal origin  
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• In vivo safety: rapid blood clearance of auxotrophic strains 

• Environmental safety: no phenotype reversion 

• Environmental safety: lower persistence in non-optimal conditions (vs wild-type strain)  

A. baumannii P. aeruginosa S. aureus 



The background for the generation of live attenuated bacterial vaccines 
auxotrophic for D-glutamate - why the effort?  

Live, attenuated 

Inactivated, toxoids 

Polysaccharides, conjugated 

BACTERIAL 
VACCINES 

BCG 
Typhoid 

fever 
(oral) 

Diphtheria Cholera 
(oral) Pertussis 

Hib Tetanus Meningitis Pneumonia 



Add value of 
auxotrophic 
vaccines VS 
traditional 
strategies  
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Attenuated Inactivated Auxotrophic 

Nª of dosis One or few Several One or few 

Need for booster dosis lesser Higher Lesser 

Reactogenicity Higher Lesser Lesser 

Growth of bacteria in vivo Yes No No (self-limited) 

Risk of disease Yes No No 

Risk of transmission Yes 
 No No 

Possibility of reversion Yes 
 No No 

 

Humoral inmune response Yes 
 Yes Yes 

Cellular  inmune response Yes 
 Scarce Yes 

 

2. The Product 
c) Differential features facing the market 
 

   Originality: Auxotrophic vaccines combine the 
advantages of both attenuated and inactivated 
vaccines without displaying its disadvantages 

 Universality: common target (D-Glu synthesis) 
among bacterial pathogens 

 Easy industrial development: only requirement is 
to add D-Glu for bacterial growth 

 Safety:  Self-destroy in a few hours after removing 
D-Glu and no reversion to wt phenotype 

 Lack of toxicity in acute infection mice model. 
Data has been confirmed by external regulatory 

company 



1. The Institution 

2. The Product 
d) Current status of development 
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P. aeruginosa 

BIOFABRI, S. L. Early stages of industrial development of an anti-P. aeruginosa D-Glu 
auxotrophic vaccine in GMP conditions: lyophilization, choice of the stabilizers and stability 
tests 

Preliminary safety assays in animals with regulatory validity 

  A. baumannii P. aeruginosa S. aureus 

PRECLINICAL STUDIES with intranasal vaccine administration, testing vaccine efficacy against 
acute pneumonia 

  



1. The Institution 

2. The Product 
e) IPR protection 
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11th October 2013, OEPM 



1. The Institution 

2. The Product 
e) IPR protection 
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PCT, 13th October 2014, EPO 

 

 

 



1. The Institution 

2. The Product 
e) IPR protection 
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15th April 2015, OEPM 

 

 

 

 

 

 



1. The Institution 

2. The Product 
f) Pitfalls & Risks to be considered: 
 
• Reactogenicity: preclinical studies in mice model did not show toxicity, 

local or systemic.  
 
 

          We are studying other routes of administration to minimize toxicity, 
improvement of dosage etc 
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Evaluation of antibody-mediated inmune response (IgG) by indirect ELISA, 
other routes of vaccine administration 

 

 
 
 
 
 
 



1. stitution 

2. The Product 
f) Pitfalls & Risks to be considered: 
 
• Lack of efficacy: preclinical studies in mice model: either 

immunological or challenge with clinical bacterial isolates always 
showed inmmune response and protection towards lethal dose of 
infection with the three studied pathogens in intraperitoneal (sepsis) 
models. 

       We need to evaluate this efficay in other routes of administration. 
For example: intranasal, intramuscular….. 

 

• Reduced coverage: The three prototypes recognizes heterologous 
clinical bacterial isolates. 
 

        We need to evaluate this efficay in  worldwide representative 
bacterial strains, and if necessary incorporate other strains in the final 
vaccine 

 

• Final formulation: models lyophilization, choice of the stabilizers and 
stability tests 

         Biofabri 
 



P. aeruginosa 

Different P. aeruginosa strain analyzed 
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3.  Partnering Opportunities 

Auxotrophic 
vaccines are 
probably here 
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These infections cause 
a substantial increase 

in healthcare 
expenditure as well as 

unnecessary deaths  
 

They increase hospital 
burden considerably 

Source:  The Bacterial Challange; time to react (2009) European Centre for Disease Prevention and Control, 

Impact of Nosocomial  
Infections 

Business Opportunity 



The economic impact 
of the hospital burden 
has been quantified 

 
Overall the cost is 

approximately 1,500 
million Euros 

 
 

Source:  The Bacterial Challange; time to react (2009) European Centre for Disease Prevention and Control, 

Impact of Nosocomial  
Infections 
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• Mastitis: 
         The main cause of economic loss in milk production worldwide 
         The disease is caused by 

– Mechanical damage; Automatic milking causes mechanical damage to the mammary 
gland causing its inflammation.  

– Infection by pathogens of the mammary gland. 
 From a public health perspective, Streptococcus agalactiae and Staphylococcus aureus 

are highly contagious and cause zoonosis in humans. So there is a large body of 
legislation concerning its safety.  An example is the UE Regulation EC/853/2004. 

Source: Gasque Gómez, R. (2008) Enciclopedia Bovina, Capítulo IV, 176-181, Universidad Nacional Autónoma de México, facultad de 
Medicina Veterinaria y Zoología; Wolter et al., La mastitis bovina. http://www.infolactea.com/descargas/biblioteca/608.pdf 

• Bovine Mastitis is a heterogeneous disease that can be 
transmitted to humans 

 
• There is  a strong rationale for vaccination strategies in the 

control of the pathology 
 

• There is a very clear market opportunity in Mastitis 
Vaccines 

Source: http://www.dairyco.org.uk/market-information/supply-production/milk-production/world-milk-production/#.U8ulnbmKDKJ; 
United States Department of Agriculture (July 2014) Dairy World Markets and Trade  
 

 Impact of Bovine Mastitis 
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Realistic Scenario in Nosocomial Diseases 

Source: Bogdan & Villiger (2007) Valuation in Life Sciences: A Practical Guide, Springer 
  
 

2025 2026 2027 2028 2029 2030 2031 2032 2033
USA 7.909.405 € 26.590.395 € 40.227.056 € 54.095.257 € 54.558.371 € 55.025.449 € 55.496.526 € 55.971.636 € 56.450.814 €
France 2.096.829 € 7.011.296 € 10.549.846 € 14.110.467 € 14.154.611 € 14.198.893 € 14.243.313 € 14.287.873 € 14.332.571 €
Germany 3.482.658 € 11.583.380 € 17.336.933 € 23.065.174 € 23.014.549 € 22.964.035 € 22.913.631 € 22.863.338 € 22.813.156 €
UK 1.647.808 € 5.518.184 € 8.315.691 € 11.139.045 € 11.190.740 € 11.242.676 € 11.294.852 € 11.347.271 € 11.399.933 €
Spain 964.517 € 3.233.956 € 4.879.448 € 6.544.172 € 6.582.639 € 6.621.332 € 6.660.252 € 6.699.400 € 6.738.779 €
Italy 1.454.372 € 4.851.368 € 7.282.247 € 9.716.594 € 9.723.531 € 9.730.473 € 9.737.420 € 9.744.372 € 9.751.328 €
Total 17.555.590 € 58.788.579 € 88.591.220 € 118.670.710 € 119.224.441 € 119.782.857 € 120.345.994 € 120.913.890 € 121.486.582 €

 Sales Forecasts based on external consulting business 

Optimistic Scenario in Nosocomial Diseases; Sales Forecasts 

Estimates Sales in Mastitis 

The peak sales are 
approximately 
$120 million     

2025 2026 2027 2028 2029 2030 2031 2032 2033
USA 21.091.748 € 70.907.720 € 107.272.149 € 165.892.122 € 181.861.236 € 183.418.164 € 184.988.420 € 186.572.120 € 188.169.378 €
France 5.591.544 € 18.696.789 € 28.132.922 € 43.272.099 € 47.182.036 € 47.329.642 € 47.477.711 € 47.626.242 € 47.775.238 €
Germany 9.287.088 € 30.889.013 € 46.231.822 € 70.733.201 € 76.715.163 € 76.546.782 € 76.378.771 € 76.211.128 € 76.043.853 €
UK 4.394.155 € 14.715.158 € 22.175.176 € 34.159.737 € 37.302.468 € 37.475.586 € 37.649.508 € 37.824.236 € 37.999.776 €
Spain 2.572.047 € 8.623.883 € 13.011.861 € 20.068.795 € 21.942.130 € 22.071.105 € 22.200.839 € 22.331.335 € 22.462.598 €
Italy 3.878.325 € 12.936.980 € 19.419.324 € 29.797.556 € 32.411.770 € 32.434.910 € 32.458.066 € 32.481.239 € 32.504.428 €
Total 46.814.906 € 156.769.543 € 236.243.255 € 363.923.510 € 397.414.802 € 399.276.189 € 401.153.314 € 403.046.300 € 404.955.272 €

The product has 
potential peak sales 

of approximately  
$400 million    

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
USA 166.282 € 556.618 € 838.458 € 1.291.073 € 1.691.131 € 1.698.283 € 1.705.466 € 1.712.679 € 1.719.923 € 1.727.197 € 1.734.503 € 1.741.839 € 1.749.206 € 1.756.604 €
Total EU 305.606 € 1.032.389 € 1.569.416 € 2.438.810 € 3.223.850 € 3.267.218 € 3.311.170 € 3.355.713 € 3.400.855 € 3.446.604 € 3.492.969 € 3.539.958 € 3.587.578 € 3.635.840 €
Total 471.888 € 1.589.007 € 2.407.874 € 3.729.883 € 4.914.980 € 4.965.501 € 5.016.636 € 5.068.392 € 5.120.778 € 5.173.802 € 5.227.472 € 5.281.796 € 5.336.784 € 5.392.444 €

The product has potential peak sales of approximately  $5,2 million     



WORKING PATH  or WORK PLAN: 
 
 Co-development agreement with an industrial partner 
 
• Spin-off (in progress) 

 
• Investor contacts start: Big Pharma. Walking hand in hand from now. 

Negotiate with Pharma a workplan for mutual benefit. To design a 
working path  with milestones and deliverables. Investments according 
to the delivery of the deliverables. To decide final clinical indications 
in each prototype 
 

• Complete preclinical phase according to clinical indications 
 

• Move towards  clinical phase with specific indications. 
 

Source: Yan W. Nature Medicine. 2015. 21: 968-971 



Thank you! 
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