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Resurgence of Pertussis
An Increasing Concern Worldwide

• Waning immunity
• Genetic shifts of circulating Bp strains 
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Source: Plotkin A. (2013) Clinical Infectious Diseases 
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Bordetella pertussis
Pathogenesis

 PT
 Principal toxin secreted by Bp, 5 subunits, 

A-B structure
 Many pathologic effects mediated by 

ADP ribosylation of G protein effectors

 FHA
 Filamentous adhesion factor

 PRN (“69K”)
 Impurity present in Japanese T-type 

vaccines
 RGD sequences promoting adhesion to 

cells

 Agg 2+3 
 or Fimbriae
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Pertussis Vaccines
Three Types of Vaccines 

• Whole-cell Pertussis vaccines (wP)  

• Acellular Pertussis vaccines using chemically detoxified Pertussis Toxin (cPT)

• Co-purified antigens (Asia)

• Individually purified antigens (Western countries)

• Recombinant Pertussis vaccines 

• Live-attenuated (nasal route)

• Inactivated

• Genetically-detoxified Pertussis Toxin 

• Recombinant antigens such as PT, ACT, PRN…



Call for New Pertussis Vaccines
Genetically-Inactivated PT, the Solution ?
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Genetically Detoxified Pertussis Toxin
A Non-Toxic and Superior Immunogen
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 Chemical treatment can destroy up to 80% of 
surface epitopes

 The rPT preserves the epitopes for T-cell binding 
significantly better than cPT.

Epitope binding (% of native PT)
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rPT is a PT devoid of toxicity while 
maintaining the other properties of 
the native PT.

cPT introduces dramatic changes on the 
toxin surface.

Source: Ibsen H, 1996
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Chiron Pediatric DTaP containing 5 µg rPT
84% Efficacy in US NIAID-Sponsored Italian Efficacy Trial

Source: Y. Sato and H. Sato, Biologicals, 1999
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Immunogenicity Results at Day 30 post vaccination

GSK (Novartis) Adult aP/TdaP in Phase I Study
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BioNet Recombinant 
Acellular Pertussis 
Vaccines



BioNet Pertussis Project
Timelines and Status
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• R&D project with Mahidol
University for Recombinant 
Pertussis strain

• Development of Recombinant 
Pertussis Vaccine

• Project  completion 
with rPT

• GMP Master cell bank

• Proof-of-concept study

• Preclinical study

• Manufacturing of clinical materials

• Phase I/II

• Phase II/III

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

• Patent filing

CONFIDENTIAL



Design of Bordetella pertussis Construct
Scar-free Recombinant Pertussis Strain (PCT Publication: WO 2013/141823) 
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Source: Buasri et al. (2012) BMC Microbiology 12:61

BNA rBp
Tohama

Consensus

BNA rBp
Tohama

Consensus

BioNet modified Bp strain

no antibiotic resistance marker remaining 
after strain construction

• Mutations: ARG9 to LYS9 and GLU129 to GLY129

• Resulting in the loss of its catalytic and toxic effects



BioNet Recombinant Pertussis Toxin
Loss of Toxicity by Genetic Modification
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 Toxicity of wild type PT by clustering of CHO 
cells in dose-dependent manner.

 Reduced toxicity of recombinant PT by a 
factor of 5 x 105 to 1 x 106

 Purified rPT was successfully inactivated by
mutation at 9K/129G  at S1 subunit resulting 
in loss of catalytic toxicity of PT.

PT-Specific Toxicity Test in 
CHO cells

rPT 800 ng WT-PT 2.6 pg

Control cells WT-PT 43 pg

Source: Buasri et al. (2012) BMC Microbiology 12:61
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Clinical Study of BioNet rP/TdrP
Phase  I/II Study Procedures Overview

• Objective: To assess safety and immunogenicity of a single injection of BNA’s rP or BNA’s TdrP

or Adacel® (Sanofi Pasteur) vaccines

• Study Population: Healthy adult volunteers (Male & Female), 18-35 years of age

• Principle Investigator: Prof. Chukiat Sirivichayakul,  Department of Tropical Pediatrics, 

Faculty of Tropical Medicine, Mahidol University, Bangkok, Thailand

• Number of Subjects: 60 (20 per group)

 Group 1 – BNA’s rP

 Group 2 – BNA’s TdrP

 Group 3 – Adacel® TdaP (Sanofi Pasteur) as comparator

TDA101
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TDA101

 Overall, subjects in BNA’s rP & TdrP vaccine groups  had similar local, systemic post-immunization 

reactions and AEs than subjects in the Adacel® group ( data not shown). 

 One  month after vaccination

• ELISA anti-PRN GMTs were similar  in BNA’s rP & TdrP groups and  in Adacel® group.

• ELISA anti-PT and  anti-FHA GMTs  were statistically significantly higher in BNA’s rP & TdrP

groups than in Adacel® group. 

BioNet Clinical Study
Summary
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BioNet rPT in patch soon in Phase I Study
Preclinical Results Published on June 9th, 2015 in Vaccine
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