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RESULTS

INTRODUCTION

A panel of 40 human sera and two meningococcal strains
have been analysed for antibody-mediated C5b-9
deposition and SBA.
Results have confirmed the
correlation
between
antibody-mediated
C5b-9
deposition and bactericidal response. Data generated has
been used to evaluate whether a cut-off value for C5b-9
deposition that predicts SBA can be assigned.

METHODS

Fig 1. IgG binding: live vs. killed
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Table 1. Meningococcal strains used
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Fig 1 shows the correlation between IgG binding to azide-fixed meningococci compared with
live. Fig 2 shows the correlation between antibody-mediated C5b-9 deposition and
bactericidal activity, both correlations use N. meningitidis M01-240149.
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Serum Bactericidal Assay (SBA)
Neat and serially diluted test sera were incubated with live
meningococci and human plasma which had been IgG
depleted as above. A pre-incubation (T0) sample was
taken from control wells containing buffer and heat
inactivated human sera only, for each test sera. These
samples were plated out onto blood agar using the tilt
method. The remaining test sera was incubated at 370C,
shaking at 65 rpm for 1 hour (T60). These samples were
then plated onto blood agar plates using the tilt method
and incubated overnight at 370C with 5% CO2. SBA titres
were calculated using the numbers of colonies counted at
time points T0 and T60 and were expressed as the
reciprocal of the final serum dilution capable of ≥50%
killing.
Assay correlations
Assay correlations were determined using Pearson’s
Product Moment Correlation Coefficient (R value). For
regression analysis, all data was expressed as a log10
value.
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Fig 3. C5b-9 (MAC) deposition vs. SBA

C5b-9 Deposition Assay (CDA)
Azide-killed meningococci were incubated with test
antibody and human plasma, which had been IgG-depleted
using protein G Sepharose. Then mouse-anti-human C5b-9
(AlexaFluor 647) was used to measure deposition by
incubating for 20min at 40C. Flow cytometry was used to
detect the percentage of meningococci showing
fluorescence (complement binding) and the intensity of
that fluorescence. The data was expressed as the signal of
test antibody minus the no-antibody, complement-only
control (FI-C’).
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IgG Binding to Meningococci
Goat anti-human IgG(FITC) was used to probe the binding
of IgG to meningococci, with data expressed as signal
(fluorescence index) of test antibody minus conjugate-only
control (FI-Conj).
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Fig 2. C5b-9 (MAC) deposition vs. SBA
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Serum bactericidal activity (SBA) has long been
established as a correlate of protection for
meningococcal vaccines with SBA titres of ≥1:4 measured
using human complement, established as providing a
protective response. We have developed a highthroughput flow cytometric assay measuring antibodymediated complement deposition. Development of highthroughput assays which require very low sera volumes
is important in order to assess bactericidal responses
provided by new meningococcal disease vaccines against
large strain panels.
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Fig 3 shows correlation data obtained by testing 40 human samples against two bacterial strains
using SBA and C5b-9 deposition assay methods. The blue line represents the 1:4 SBA cut off
associated with protection and the red line demonstrates where a functional cut-off value can be
assigned to the C5b-9 deposition data to predict SBA.

SUMMARY
● Good correlations were observed between SBA and the flow-cytometric C5b-9
deposition assay using fixed bacteria
●Antibody-mediated complement deposition assays using fixed bacteria have potential for
large scale assessment of responses to meningococcal vaccines
●Serum bactericidal activity can be predicted with between 75-83% accuracy for the
strains tested to date

