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Outer Membrane Protein 
Serosubtyping of Neisseria 
meningitidis 

J. T. Poolman*, H. Abdillahi 

A system for typing Neisseria meningitidis has been 
developed which uses monoclonal antibodies against 
two separate classes of outer membrane proteins 
(class 1 and class 2/3) in addition to capsular poly- 
saccharide serogrouping. It was shown that class 1 
outer membrane protein subtypes are common to 
meningoeoeeal reference strains of different sero- 
types. Application of the system to 50 group B 
meningocoeeal patient isolates revealed that 75 % 
could be categorized as class 1 subtypes. The typing 
system has potential usefulness in epidemiologieal 
surveillance and vaccine development. 

Meningococci express several outer membrane proteins 
(OMPs), lipo-oligosaccharides and pili. The bio- 
logical function of class 10MP is unknown, class 2/3 
OMP appears to function as a porin ( t ) ,  class 4 0 M P  
reveals partial homology with Escherichia coli OMP A 
proteins (2), and class 50MP probably has an adhesion 
function like gonococcal p II (3). Monoclonal anti- 
bodies against several outer membrane components 
have been found to have strong bactericidal activity, 
particularly against class 1 OMPs and lipo-oligo- 
saccharides (4). 

These surface antigens reveal serotype heterogeneity 
and the occurrence among patient isolates of the 
various serotype antigens needs to be documented. 
Ideally, the bacterial markers used for epidemiolog- 
ical surveillance and vaccine development are the same. 
Examination of the various properties of meningo- 
coccal outer membrane components has resulted in 
the proposal of a serotype nomenclature (5) which 
combines the typing features of class 2 / 3 0 M P s ,  
class 10MPs, class 50MPs and lipo-oligosaccharides. 
Meningococcal lipo-oligosaccharides and class 50MPs 
reveal high intra-strain variability (6) which limits 
their usefulness in investigations of spread ofmeningo- 
cocci. In addition, the intrinsic toxic properties of 
lipo-oligosaccharides limit their potential use in the 
development of a vaccine. 

This paper reports on the current status and applica- 
tion of a meningococcal serosubtyping system using 
monoclonal antibodies selected for their bactericidal 
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activity to characterize the class 10MP subtype of 
class 2 /30MP serotype reference strains. 

Materials and Methods. Meningococci were selected 
from culture collections as already reported (7) and 
serotyped by a whole-cell ELISA as described else- 
where (7). The preparation of monoclonal antibodies 
and the characterization by gel-immuno-radio-assay 
were performed as described previously (8). The 
procedure for determination of bactericidal activity 
of monoclonal antibodies was as described elsewhere 
(4). 

Results and Discussion. Table 1 shows the relationship 
between the class 2/3 OMP serotype system (5) and 
the class 1 OMP subtype antigens as determined 
using monoctonal antibodies. Class 1 OMP subtype 
antigens were common to different class 2 / 3 0 M P  
serotype reference strains: subtype PI.1 was found in 
serotype 1, 5, 8, 16, 20 reference strains; subtype 
P1.2 in serotype 2a, 2b, 2c, 3 reference strains; and 
subtype P1.6 in serotype 6, 14, 18, 19 reference 
strains. Serotype 4 and 11 reference strains did not 
express detectable class 1 OMPs. The serotype 21 
serogroup A reference strain appears to belong to 
serotype 4 (7). At present a few subtype class 1 OMPs 
can still not be characterized because monoclonat 
antibodies are not yet available against these proteins. 

Table 2 shows that use of  five Pl-subtype monoclonal 
antibodies, PI.1,  P1.2, P1.9, P1.15, P1.16, enabled 
typing of approximately 75 % of 50 group B meningo- 
coccal strains obtained in various countries at various 
times. 

Table 1: Current status of the meningococcal outer membrane 
protein serosubtyping system. 

Class 2/30MP Class 10MP Prototype strain 
serotype subtype Designation Serogroup 

1 PI.1 M1080 B 
2A P1.2 B16B6 B 
2B P1.2 2996 B 
2C P1.2 2396 NG 
3 P1.2 126E C 
4 PI.- M981 B 
5 PI.I M992 B 
6 PI.6 M990 B 
8 PI.1 M978 B 
9 P1.9 M982 B 
11 P1.- M136 B 
12 P1.16 S-3032 B 
14 P1.6 S-3446 B 
15 P1.15 H355 B 
16 PI.1 60E C 
17 PI.? 6557 B 
18 Pt.6 1901 B 
19 P1.6 6940 B 
20 PI.I 35E C 
21 (4) P1.- ATCC A 
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Table 2: Analysis of 50 group B meningococci from various sources for the presence of class 1 outer 
membrane protein subtype antigens. 

No. of Subtype antigens No. of 
positive Country strains P1.1 P1.2 P1.9 P1.15 P1.16 strains 

FRG 5 - 2 - 1 - 3 
Finland 3 - 1 - - 2 3 
Spain 10 - 2 1 1 3 7 
Netherlands 10 2 - 1 2 1 6 
Australia 10 2 - 4 - - 6 
Denmark 5 1 1 1 - - 3 
China/Hongkong 7 1 5 1 - - 7 
Total 50 6 11 8 4 6 35 

This study reports on the class 1 0 M P  subtype dis- 
tribution of serotype reference strains of Neisseria 
meningitidis. It was found that subtypes are common 
to strains having different serotype characteristics. 
This result was confirmed by testing a number of 
group B meningococci obtained in various countries 
at different times. Approximately 75 % of these 
group B meningococcal strains could be categorized 
as class 1 0 M P  subtypes using five class 10MP specific 
monoclonal antibodies (PI.1,  P1.2, P1.9, Pl .15,  
Pl.16).  This figure rose above 90 % when more class 
1 OMP monoclonat antibodies were added to the 
system (unpublished data). 

The establishment of a class 1 0 M P  typing system for 
meningococci should enable investigation of the spread 
of meningococci and at the same time provide in- 
dications on the possibility of developing a meningo- 
coccal OMP vaccine. An important property of 
monoclonal antibodies against class 1 OMPs used for 
typing is their bactericidal activity, which allows 
linkage of surveillance and vaccine development. 

The recent demonstration of spread of the epidemic 
B:2b:P1.2 and B:15:Pl .16  (serogroup: class 2/3 
OMP: class 1 0 M P )  meningococci a n d  tile change 
over time (9) indicates the potential usefulness of the 
proposed system. 
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