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INTRODUCTION MATERIALS AND METHODS

During an outbreak of meningococcal disease at Southampton University in 1997, _[80°C frozen stock Growtho.n.inMHBA  Growth in CDM Broth (4)
two Neisseria meningitis group C isolates were isolated from a person who died po \
(Case) and a person who performed mouth-to-mouth resuscitation on the case
(Carrier). Isolates were shown to have identical serological (PorA and PorB),
MLST and PFGE profiles (1, 2). In a later study whole genome comparison (3)
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demonstrated significant sequence homology with differences found in eight TMT-Proteomic: Tandem-Mass-Tag (TMT®, Proteome
f f which di t t h oth H furth tudi Serum Bactericidal | Sciences) and isobaric tags (iTRAQ™; Applied
genes, four or whic welte a jac.:en O eacl other. OYVGV.er no fu er stu Ie.S Antibody Assay (SBA) | Biosystems) were used for comparative proteomic
were undertaken at the time to investigate if the genetic differences resulted in - analysis on three independent preparations of protein
. SBA was performed using mouse sera from lysates.
phenotyplc changes. female CD-1 immunised with six different lots RT-gPCR (Applied Biosystem 7500 Fast RT-PCR) was
of Bexsero® vaccines. Sera were tested from performed on extracted RNA using primers and
. . . . . . 1:4 to 1:32768 diluti d bacteri TagMan® probes (TAMRA™) f; Invit: X
Here, we further interrogate differences in these isolates using comparative T™T® dilited 12500, Ball:ylc::;b;ncom:ﬁ;::ntm\’:ar: Western 'ﬂl%t:sén whole z:erlclml])ar::\(lelr'?agl’el;sates were
- i e i i used as complement source. Bactericidal performed using JAR4 and JAR5 monoclonal antibodies
p_roteomlc_ and Serum@ BaCterICK_jal AnthOdy assay (SBA) usmg mouse s_era MenC mAb 95/678 (NIBSC) was used as (1:1000, NIBSC) and secondary anti-mouse Cy5
raised against Bexsero™. These differences could lead to a better understanding positive control. (1:2500, Invitrogen). H44/76 was used as fHbp variant 1
of why the outcomes of the carrier and case were so different. D et riomveriomt 2 st moaton ot PMLST)
Isolates in use Factor H binding protein
Case and Carrier isolates used in this study are shown in Table 1. Proteome data demonstrated 32.46 fold increase in expression of fHbp in the
SOTLST Case isolate. This is due to lack of fHbp in the Carrier isolate resulting
Isolate id isolate country year species serogroup ST disease Site of collection from a single base deletion (AT366). This mutation causes a frameshift in
Carrier 41785 2838 o o 14 CAMer nasopharynx swab fHbp ORF leading to incomplete fHbp transcription and resulting in a truncat-
Case 41784 2839 -meningiicis invasive corsbrospinal fuid ed protein. No fHbp peptides were detected via Mass Spectrometry and
Western Blotting using JAR4 and JAR5 monoclonal antibodies (mAb) in the
Table 1. Carrier and Case isolates in use are N. meningitidis serogroup C ST-11. Carrier indicating absence of full length or truncated fHbp in the Carrier
. isolate (Figure 2A,B).
TMT®-proteomic _?_gd RT-gPCR (Fig )
_Comparat_lve TMT -proteomic was performed revealing that factor H bind- A) JAR4 mAb B) JARS mAb
ing protein (fHbp, NEIS0349), citrate synthase (prpC, NEIS1732), hypo- S A
thetical integral membrane protein (imp, NEIS1147), fructose-1,6- §o§‘~ é{:@é"
bisphosphate aldolase (fba, NEIS0350) and aldehyde dehydrogenase A Qg," gfo Qv;,“ e“%
(aldA, NEIS1942) are up-regulated in the Case isolate with fold changes & o & o
(Case/Carrier) of 32.46, 2.99, 2.21, 1.81 and 1.50 respectively (Table 2). Type MW & o &&g MW & “‘;\“Ve‘“
IV pilus-associated protein pilC2 (NEIS0033) is instead downregulated in (kDa) & (kDa) IS
the Case isolate with fold change of 0.05. 36 ﬁ 35 —w—
. Fold change o P— — L Hb
ProteinID (CaselCarior) Status 25 —fHbp 25 —ju— —_— p
Factor H binding protein (fHbp, NEIS0349) 32.46
Citrate synthase (prpC, NEIS1732) 2,99 Figure 2. Western Blots using JAR4 (A) and JARS (B) mAbs showed no fHbp in the Carrier isolate.
d o Up-regulated
Hypothetical Integral membrane protein (imp, NEIS1147) 2.21 .
. Case/Carrier ® .
Fructose-1,6-bisphosphate aldolase (fba, NEIS0350) 1.81 Bexsero® efficacy
Aldehyde dehydrogenase A (aldA, NEIS1942) 1.50 = — Efficacy of Bexsero® against both serogroup C Case and Carrier isolates was
Type IV pilus-associated protein (piC2, NEIS0033) 0.05 own-regulate also evaluated. Use of Bexsero® mouse sera in a Serum Bactericidal Anti-
Case/Carrier . . .
body Assay (SBA) demonstrated killing against both serogroup C iso-
Table 2. Comparative proteomic analysis between Case and Carrier isolates. lates and has shown similar killing as a MenC mAb control. Increased titres
. . . were observed for the Case
. RT-gPCR Serum Bactericidal Antibody Assa . .
RT-gPCR confirmed up- 4 _ y y isolate compared to Carrier
regulated expression levels of S 2.0 O Carrier 49 3 Carrier (P=0.005, Figure 3).
. . da *kk C sk
prpC, imp, fba and aldA in the § Bl Case —  mm Case
Case isolate showing relative ".E 154 —— @ 34
transcript levels of 1.5, 1.7, 1.2 & =
and 1.3 respectively (Figure 1). 7 10- % 24 Figure 3. Log SBA titres for Case
= 73] and Carrier isolates using Bexsero®
© =2} mouse sera showed increased effi-
, . & 0.5 9 1 cacy against the Case isolate. Re-
Figure 1. RT-gPCR on prpC, imp, fba and Py sults are shown as pool from all mice
aldA confirmed their up-regulated expres- < sera immunised with Bexsero®.
sion levels in the Case isolate. g’ 0.0 . . ) . 0
9o

prpC imp fba aldA MenC mAb control Bexsero mouse sera

CONCLUSIONS

Comparative proteomic revealed that four proteins (prpC, imp, fba, aldA) are up-regulated in the Case isolate, while one protein (pilC2) is down-
regulated; RT-qPCR confirmed expression levels of up-regulated proteins in the Case isolate;
Factor H binding protein (fHbp) resulted as major difference between Case and Carrier isolate.
Due to one base deletion (AT366), fHbp is not expressed in the Carrier isolate;
Bexsero® MenB vaccine is effective against both serogroup C Case and Carrier isolates;
Carrier isolate is killed by the action of Bexsero®s antibodies likely targeting the other Bexsero® antigens, confirming the importance of a multi-
component vaccine;
e Absence of fHbp in the Carrier isolate might explain its reduced virulence.
Further studies will be undertaken to address the biological relevance of the highlighted differences.
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