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Introduction

Results

Recent improvements in whole-genome
sequencing and assembly technology have led
to an increase in the speed with which accurate
whole-genome sequences (WGS) can be
generated1.

Capsule
There was no discrepancy between capsular group determined by WGS and routinely derived serogroups.
The former increased the level of capsule characterisation in 11 isolates: 8 phenotypically non-groupable
isolates were found to be genogroups B, Y, E and cnl; 2 isolates had a csy/csw polysialyltransferase gene
(ambiguous amino acid residue at position 310) as described by Tsang et al6; and two serogroup B isolates
had a subset of genogroup E genes in addition to the full suite of genogroup B genes.

For meningococcal disease (MD) in England and
Wales, with its current low incidence (<2
cases/100,000 people), it is feasible that the
meningococcal WGS from all culture-confirmed
cases will be collected in real time in the near
future. These WGS would provide almost all
possible genetic information about the
meningococcus causing disease in a particular
patient, plausibly within 3 days of specimen
collection1,2.
For example, routinely collected data such as
capsule group and antimicrobial susceptibility,
and further information not routinely collected,
such as MLST type and vaccine antigen
genotype, would be extractable in a single
process. High resolution surveillance of
population level processes with WGS would
facilitate intervention on a national scale.
This poster explores the replacement of routine
methods with WG analysis for strain typing,
using the most comprehensive sample of
meningococcal WGS available.

MLST data
The sequence types (STs) of all MRF GL WGS were automatically resolved by BIGSdb, except in the case of
12 isolates where a single MLST locus was split over two contigs. These were re-sequenced by Sanger
sequencing and, where necessary, manual assembly improvement is underway. The resulting clonal
complex (CC) distribution and diversity is shown in figure 1.
Ribosomal MLST (rMLST) data
rMLST is able to resolve bacterial populations at the sub-MLST level7. rMLST rSTs were automatically
assigned to all but 12 isolates as above, and a network revealing high concordance between rMLST clusters
and MLST CCs was produced (figure 1b). Relationships unresolved by MLST, such as that of ‘ET-15’ and ‘nonET-15’ isolates of CC11, were visible. For the utilisation of rMLST in routine surveillance, rMLST clusters are
referred to as lineages and sub-lineages, e.g. CC11 is lineage 11, ‘ET-15’ is sub-lineage 11.2 (figures 1b & c).
In the case of CC269, where recombination in rMLST loci alters the relationship between sub-lineages,
whole-genome phylogenies (e.g. figure 1c) were used to assign isolates to lineages.
Figure 1: Diversity of meningococcal isolates from MD in England and Wales, 2010/11-2011/12.
A) Prevalence and diversity of major CCs (10 isolates). B) Population structure based on rMLST.
C) Structure of rMLST lineages 2 & 5 (CC269 & CC32) at WG level, and relationship with ST.
A

Methods
The 899 WGS used in this study were from the
MRF Meningococcus Genome Library (MRF GL),
a database containing the genomes from all
isolates submitted to the Meningococcal
Reference Unit in the 2010/11 and 2011/12
epidemiological years (1st July to 30th June),
from culture-confirmed cases of meningococcal
disease in England and Wales
(www.meningitis.org/research/genome).
Analysis was carried out using BIGSdb software
as in refs. 2 and 3. Capsule group was assigned
as in ref. 5.

Conclusions
Extraction of isolate typing data from WGS
matched the routinely collected equivalent.
Population structure was resolved further using
rMLST rather than traditional MLST. Since rSTs
of isolates belonging to a CC are largely more
similar to each other than they are to those of
other CCs (thus providing overall clusters
concordant with CC), rMLST could be
introduced for strain characterization in routine
surveillance with WGS.
CC level rMLST clusters are designated a lineage
number, and clusters within these designated a
sub-lineage number; these are currently being
added to BIGSdb and can be explored at
http://pubmlst.org4.
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Major clonal complex

Total (%)

# STs

# rSTs

Mean pairwise rST distance (loci)

CC41/44

237 (26.36)

81

155

10.40

CC269

171 (19.02)

29

89

11.73

CC23

120 (13.35)

14

21

4.75

CC213

75 (8.34)

21

52

7.49

CC11

59 (6.56)

5

16

7.25

CC32

42 (4.67)

14

23

4.76

CC22

24 (2.67)

8

15

4.46

CC60

20 (2.22)

11

20

7.50

CC162

15 (1.67)

1

4

3.68

CC461

14 (1.56)

3

9

4.02

CC174

10 (1.11)

2

5

6.49

Total all CCs in MRF GL

899 (100)

219

Unique rSTs 496

26.85

C

