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SUMMARY 

Neisseria meningitidis or the meningococcus is a bacterium that normally inhabits the 

nasopharynx of humans. However, this bacterium may cause serious disease: meningitis 

and/or sepsis. In the Netherlands, there has been a threefold increase in meningococcal 

disease over the past two decades. This increase is mainly due to a specific genotype among 

serogroup B organisms, called lineage III. 

In order to discriminate between lineage III strains and other strains, a faster and cheaper 

method of genotyping was developed for Neisseria meningitidis (chapter 2). This method, 

randomly amplified polymorphic DNA (RAPD), was validated by comparing the RAPD data 

with multilocus enzyme electrophoresis (MEE) data for 84 well-characterized serogroup A 

strains. By RAPD and MEE, the same clonal lineages were recognized among these strains. 

Moreover, a new subgroup (subgroup IX) of serogroup A strains was identified among recent 

Dutch isolates. 

Meanwhile, a third genotyping method, multilocus sequence typing (MLST), had been 

applied to N. meningitidis. The combination of the RAPD, MEE and MLST data suggested a 

clonal population structure, rather than an epidemical population structure for the serogroup 

A strains (chapter 3). This challenged the existing emphasis that was given to horizontal gene 

transfer in the evolution of M meningitidis, at least for the serogroup A strains. 

A characteristic of the lineage III strains is that most strains have the serosubtype PI .4. Since 

the PorA outer membrane elicits type-specific bactericidal antibodies, this distinct 

serosubtype has been implicated in the increased incidence due to lineage III. Therefore, 

antigenic variants of lineage III that do not express the PI.4 serosubtype were investigated in 

chapter 4, in order to elucidate the mechanism by which these variants arose. This knowledge 

will be of use if a PorA based vaccine is to be introduced in the Dutch population, as it 

provides insight in the necessity of adjusting such a vaccine. Non-reactivity with the PI.4 

specific monoclonal antibody due to point mutations in the epitope encoding region were not 

observed. The genes of two not subtypable lineage III strains contained identical PorA 

encoding regions as PI.4 strains, suggesting non-reactivity due to phase variation. In one 

strain, the part of the pork gene that encodes the PI.4 epitope was deleted. Finally, three 

strains contained porA genes that had probably been imported from other strains by 

horizontal gene transfer. Also, strains with the PI.4 serosubtype that are not part of lineage 

III, and that were circulating in the Netherlands long before lineage III was noted, were 

investigated. The comparison of the porA genes of these strains and the PI.4 lineage III 

strains showed that the genes share a common ancestor gene for the part that encodes the 

PI.4 epitope. 

The results in chapter 4 indicated that the serosubtype PI.4 is a poor marker for lineage III 

strains. The isolation of lineage III strains without the PI.4 serosubtype from patients implies 

that other characteristics than this serosubtype may be implicated in the hypervirulent 
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character of the lineage ÜI strains. On these two findings, the research described in chapters 

5, 6 and 7 was founded. The existence of lineage III specific sequences was investigated by 

representational difference analysis (RDA). Such sequences might be more useful for typing 

purposes than the PI.4 serosubtype, and they could also provide insight in the hypervirulent 

character of lineage III. 

Using RDA, a lineage III specific locus was identified. This locus contains three genes that 

encode the nmeSl restriction modification (RM) system: nmeSIM (methyltransferase gene), 

nmeSIR (restriction endonuclease gene), and nmeSIC (control element gene). A PCR based 

on the methyltransferase gene of this RM system, was shown to have higher specificity and 

sensitivity than serosubtyping for PI.4 (chapter 5). Further characterization of this RM 

system by overexpression of the methyltransferase in Escherichia coli identified the 

recognition site (5'-AGTACT-3') of this enzyme. Also, inhibition of restriction of this site in 

chromosomal DNA isolated from lineage III strains strongly suggested that this gene was 

expressed and functional in these strains (chapter 6). The finding of inverted repeats upstream 

of the nmeSIM and nmeSIC, and comparison with other RM systems that contain a control 

element, led to the postulation of operator sequences for the nmeSl, smal and bglU control 

elements (chapter 7). 

In chapter 8, possible explanations for the clonality of the serogroup A strains as found in 

chapters II and III are reviewed and discussed. The question is raised whether the clonality is 

limited to the serogroup A strains, or is also manifest in strains from other serogroups. If 

horizontal gene transfer plays a smaller role in the population genetics of N. meningitidis than 

previously assumed, the role of natural transformation may be primarily in repair processes. 

Also, the possible influence of RM systems on clonality is discussed, and more specifically 

the possible influence of the wmeSI RM system in the hypervirulent phenotype of lineage III 

strains. 
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