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- Bacteria are ubiquitous,
- Only a small percentage

cause disease,
- Bacterial infections have a 

large impact on public 
health,

- Generally, bacterial
infections are easier to be 
treated than viral
infections

Burton’s Microbiology for the Health Sciences, 8th edn., ch. 11. Baltimore: Lippincott 
Williams and Wilkins

Overview
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Doron S and Gorbach SL.,  Elsevier, 2008

- Bacterial can be trasmitted by several mechanisms and they have been adapted to
survive in water, soil, food and elsewhere.

- Some bacteria are endemic in certain geographic regions and nonexistent in others,
- Some bacteria infect vectors such animals or insects before being trasmitted to

humans,
- Impact of overflow, a phenomen relevant for zoonotic diseases such as Lyme

Disease (caused by Borrelia sp.)

The role of enviroment and mode of transmissions
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Prevention of bacterial infections

Prevention is important in this age of increasing antibiotic resistance

3 main strategies for bacterial infections control:
Which measure is most effective often depends on the reservoir of infection

Eliminate the sources of infection

Interrupt the chain of transmission

Protect the host against infection or disease

www.thtraining.co.uk

3 main types of prevention:
Primary prevention (Vaccination). Prophylactic vaccines are urgently needed

Secondary prevention (treatment of infected people to prevent symptomatic infections)

Tertiary prevention (treatment of infected people to prevent transmission to other humans)
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Osterloh, Vaccines 2022, 10, 751

The complexity of immunological responses

- Bacteria are complex organisms and 
are more difficult targets,

- They possess several antigens whose 
immunogenic potential is often 
unknown,

- Unclear if antigens can elicit long-
lasting immunity

- Intracellular vs extracellular bacteria
- non-living whole cell antigens or 

subunit vaccines are not able to 
elicit T-cell mediated responses.
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Micoli et al. Nature Reviews, Microbiology, May 2021

Current vaccine formulations development

• Reverse vaccinology (its first application for Neisseria meningitidis group B, enables the selection of 
potential vaccines on the basis of the genomic information of a bacterial strains)

• Structural vaccinology (Structural information combined with immunological and functional characterization of 
microbial antigen can be used to structurally design new candidate vaccine antigens. E.g., Monoclonal Ab selection)

• OMV (outer membrane vesicles) and Generalised modules for membrane antigens (GMMA) (Naïve outer membrane 
vesicles contain natural bacterial surface-exposed proteins in the correct conformation)

• Bioconjugation (covalent linking of a bacterial polysaccaharide to a carrier protein e.g. Haem Influenza, 
• Men C,A and ACWY), Penumococcus Serotypes 7, 10, 3 and Salmonella Ent.)
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Plotkins, Clinical and Vaccine Immunology July 2010

For the three main bacterial
pathogens that cause bacteremic
disease—Haemophilus
influenzae type b (Hib),
pneumococci, and
meningococci—the correlates
are opsonophagocytic or
bactericidal antibodies, although
binding antibodies are useful as
surrogates.

Critical aspects to be considered for clinical development:

• Selection of suitable target population for efficicacy trials
• Biomarkers for identifying correlates of protection
• Lack of a known correlate of protection is a major limitation in the ability to identify a protective

vaccine
• Measure of functional immunity is critical for vaccine evaluation and it is required by regulators

for new vaccine licensing
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Manual-based Serum Bactericidal Assay (SBA)

Based on the ability of antibodies present to
kill the bacteria of interest. The killing is
complement-mediated.

Incubation of bacteria O/N 
at 37°C 

The serum killing activity is evaluated by plating the SBA reaction mix 
and counting the survival bacterial colony forming Units (CFUs) at each serum
dilution.  Bactericidal titers are calculated as the reciprocal of serum dilution
that kills 50% of bacteria
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Luminescence-based Serum Bactericidal Assay (L-SBA)

https://www.frontiersin.org/files/Articles/1171213/fcimb-
13-1171213-HTML/image_m/fcimb-13-1171213-g001.jpg

- Bacteria surviving the complement-mediated ab dependent killing
are detected by measuring their metabolic ATP via the use of a 
reagent called Bac titer (Promega) . 
- SBA reaction is not plated on the agar plate
- The signal obtained is proportional to the ATP present in SBA 
reaction which is directly proportional to the number of bacteria not
killed by SBA.
- Bactericidal titer can be calculated by using a luminometer
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Vaccines 2021, 9, 677

Need of assay standardisation for functional assays
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