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m/z 1894.8 was less intense in most of the strains and was
assigned to a peptide sequence found in two conserved
hypothetical proteins in the protein database: one from NN.
meingitidis MC58 and the other from N. gonorrhoeae FA1090.
These three protonated peptide precursor ions (1743.8,
1894.8, 1946.9) were present in all of the nine strains
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FIGURE 1

AP-MALDI-MS spectra of on-probe tryptic digests of
heat-inactivated bacterial cells of N. meningitides. a:
serogroup B strain #1850. b: serogroup C strain #27120.
c: serogroup B strain #44/76. d: N. gonorrhoeae strain
#GCMST1. *Observed neisserial sp. specific biomarker
peptide peaks.

FIGURE 2

AP-MALDI-MS/MS spectra of protonated peptides gen-
erated on-probe by tryptic digestion of heat-inactivated
N. gonorrhoeae strain GCMS11 observed in Figure 1d.
a:m/z 1743.8. b: m/z 1894.8. c: m/z 1946.9.

(three strains of N. gonorrhoeae and six strains of N. menin-
gitidis) tested. Neisserial acyl carrier protein identified in
this work is a small protein (78 amino acid residues) with
assigned function of acyl carrier activity in fatty acid and
phospholipid biosynthesis. Also, the putative DNA bind-
ing protein or DbhA protein present in both the species
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TABLE 1

Observed Tryptic Peptides Generated On-Probe From Different Heat-Inactivated Bacterial Cells of Neisseria sp. Along With Mascot
Database Search Results for Identification of Unique Proteins/Peptides®

[M+H]* Mascot Score and
Observed Calculated Amino Acid Sequence Protein Hits (gi) Organism Hits PExpectation Value
1743.8 1743.958 ITTVQLAIDYINAHNG (i) AcpP (i) N. gonorrhoeae
(59802083) FA1090 60 (0.1)
(i) AcpP (i) N. meningitidis
(7378819) 72491 60 (0.1)
1946.9 1947.155 QGDTVTLVGFGTFYVGER (i) N. meningitidis
(i) Putative DNA 72491 42(0.34)
binding protein
(7380057)
(i) DbhA (i) N. gonorrhoeae
(59801191) FA1090 42 (0.34)
1894.8 1895.322 TGLMHLLMGSFAETVMR (i) Cons. hypo.
Protein (i) N. meningitidis
(7226742) MC58 61(0.0058)
(i) Cons. hypo.
Protein (i) N. gonorrhoeae
(59801348) FA1090 61(0.0058)

aAverage masses shown.
bExpectation values shown in parentheses.

AcpP, acyl carrier protein; Cons. hypo., conserved hypothetical; (i) putative DNA binding protein from N. meningitidis Z2491; (ii)

DbhA protein from N. gonorrhoeae FA 1090.

is a small protein with 89 amino acid residues. The third
conserved hypothetical protein was slightly bigger with a
154-amino-acid sequence.

DISCUSSION

A detailed description of the N. meningitidis (for serogroup
B strain MC58 and serogroup A strain Z.2491) and N. gon-
orrhoeae (strain FA1090) genomes is available through The
Institute of Genome Research—Microbial Database on
the World Wide Web (www.tigr.org). Neisserial proteome
database among other prokaryotic and eukaryotic protein
information is publicly made available by institutions such
as NCBInr. The objective of this work is to develop rapid
protocols to generate a considerable small number of tryp-
tic peptides from heat-inactivated whole bacterial cells of
Neisseriae that are subjected to AP-MALDI tandem mass
spectrometry followed by MASCOT database search to
confirm the presence of target species using neisserial spe-
cies specific biomarker peptides. Three peptide masses
(1743.8, 1894.8, 1946.9) observed in the AP-MALDI mass
spectra (Figures 1 and 2) from the basic extraction proto-
col are found to be specific biomarker peptides for neis-
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serial species. Although the protocol used in this study did
not generate any peptide biomarker that could differentiate
N. meningitidis from N. gonorrhoeae, additional research by
modifying this protocol to exploit the morphological and
biochemical differences between these two species may
yield other protein/peptide biomarkers towards achieving
that goal. One and two dimensional electrophoretic sepa-
rations, followed by mass spectrometric analysis and anal-
ysis by proteomic tools have been applied to many patho-
genic subcellular fractions, cell walls, and outer membrane
preparations; mainly for exploring vaccine candidates
and to develop Web-accessible proteome databases for
microbial research in the post-genomics era.?=?7 A bio-
informatics comparative analysis of the N. meningitidis and
N. lactamica outer membrane proteome has been recently
published.?® In this report, we present a rapid biomarker
identification protocol which avoids timeframes and con-
sumables inherent to subcellular fractionations and gel
electrophoretic separations. AP-MALDI interfaced with
mass spectrometer enables us to completely automate
the analysis including sample processing, mass spectral
data collection, and data interpretation. We are currently

203



S.K. GUDLAVALLETI ET AL. / AP-MALDI MS APPLICATION FOR RAPID IDENTIFICATION OF NEISSERIA

working on developing protocols to identify peptide bio-
markers to distinguish between the two Neisseria sp., and
to apply the developed protocols to cerebrospinal fluid
and urine clinical samples from patients. Other possible
implications of these methods are to explore the novel
common surface protein vaccine candidates for both N.
meningitidis and IN. gonorrhoeae.
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