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Introduction HA protein were treated with monoclonal antibodies raised
The influenza virus is one of the most prevalent andto the hemagglutinin of the virus.
well-understood viruses. Despite this, and a global

response to its identification and surveillance, the virus is 250 -
at best managed rather than controlled. It remains one of 150 - -
. . . 100 ¢

the leading cawes of death in developed nations such as 75
Australia and has proved impossible to eradicate to date.
Vaccination is regarded as the optimal treatment for 50 R
control of the virus.

Effective vaccines rely on the close match between the 37
current vaccine compogih and antigenicity of circulating ~
strains. As little as a single point mutation in the _— S TTTa
hemagglutinin (HA) sequence can result in an existing 25—
vaccine becoming ineffective [1]. Rapid surveillance LANE A B c D

strategies to monitor the influenza virus, in particular HA Figurel. 17.5% SDS-PAGE. Lane A: molecular markers.
is critical for developing vaccines, especially in the event | ynes B-D: separated viral antigens of Panama 2007/99
of a pandemic involving highly pathogenic strains. (B), Shangdong9/93 (C) and Kiev/301/94 (D). Bands

A matrix assisted laser desorption ionization mass containing the HA antigen are indicated by the dotted line.
spectrometry (MALDIMS) based immunoassay capable
of characterizing the primary structuaaed antigenicity of Antigenic peptides are iderifl by comparing mass
protein antigens without the need to immobilize, isolate orspectra of the peptide mixture before and after antibody
purify either antigen or antibody was developed in 1999treatment. Bound peptides are identified by an absolute
[2]. It enables the identification of antigenic peptide change (115%) in relative ion area for peptide ion signals
domains in a short time frame, with high sensitivity andbetween the control (noAb) and Ab treated samples. A
rapid sample throughput. The assay has since beemnompuer algorithm developed in house enables rapid
applied to survey the antigenicity of surface antigensdetermination of these peptides [7]. In the example
(including HA) of type A strains of influenza using either presented, the peptide at m/z 2072.77 which aligns to
whole virus [3] or gefecovered antigens [4]. The residiirs 10425 af HA is chnwn tn hind
advantages of employing this MALEMIS approah over

Fiaure 3

current screening techniques, such as the hemagglutination g §§ 3 A D £ S o
inhibition assay have recently been highlighted [5]. This g 5.8 - £8 g8 @
MS-based immunoassay has recently been applied to *| g2 Sltis  § 8 g "%;5_ “gg g
survey the antigenicity of type A H3N2 influenza strains 4|85 & §§ Begy g 5 32 §;§ L5 =
[6]. Results from this tedy identify and explore the 232 8[| fF 1 o8, L
binding of two antigenic sites in these strains. wscg SpYZ g 3 %; REEE g
Results and Discussion A 1 T AR A KA Y
The first step in this MALDIMS immunoassay is the o o % 3
separation of viral antigens by PAGE. Although antigen % 2 B A g
separation is not critical for epitope id#ication [3], it is g 7 "
advantageous in terms of achieving higher sequence ¢ 2 N o E
coverage for each antigen [4] that increases the chance of al 8 ol o 5 2
identifying binding peptides. This is done mainly by nby g2 89 pe 8 gg §§_ 2
reducing the OcrowdingO and overlap of peptide ion signals 2 [ & & $8 83 an L§ E
and their sppression associated with other viral antigens ? h i | AL [['f E? I (T )
in the initial mass maps. 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
Gel separated antigens of the three H3N2 strains studied m/z

are presented in Figure 1. The bands from the gel were Figure2. MALDI mass spectra of gel-recovered

excised, digested igel and the peptides extracted. Initial  phemagglutinin after tryptic digestion of the Panama2007/99
mass naps of the peptide mixtures were then preformed to  type A strain (A) without antibody, and (B) after 21 hours
establish band identities. Peptide mixtures containing the incubation with a monoclonal antibody raised to a H3N2

serotype.




Proceedings of the 4th International Peptide Symposium Jackie Wilce (Editor) on behalf of the
in conjunction with the 7th Australian Peptide Conference Australian Peptide Association
and the 2nd AsiaPacific International Peptide Symposium, 2007

Four peptides were consistentlyufa to bind in these appreciable binding rate differences (outside experimental
experiments (Table 1). These align to two antigenicerror) areevident. Peptides with less conservative amino
regions in close proximity atop the HA antigen (Figure 3). acid substitutions are now being analysed to examine rate

changes.

Tablel: Summary of Antigenic Peptides in H3N2 Influenza. .. &Y
Results presented are from two influenza strains,
Shangdong/9/93 and Kiev/301/94

m/z 1000 HA[158 -166]

m/z 2066 HA[109 -125] epitope A

Peptide lon Antigen
m/z [M+H]+ [Residues]
2072.8 HA1[109-125] | AYSNC*YPYDVPDYASLR| 50

. . =102.64e 00519 ; R 2= 0.9982
Amino Acid Sequence Y

821.4 | HA1[119-125] PDYASLR
1000.4 | HA1[158-165] GSVNFSSR e
1526.7 | HA1[158-170] GSVNFSSRLNWL T

o a 8 12 16 20 24

Figure 4: Reduction in the relative area of the ions for HA
peptides 109-125 and 158-166 of Kiev 301/94 strain as a
function of antibody incubation time over 1-24 hours
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incorporate timecourse studies enables relative rates and’- ;'r:'ert\x’sg";;;?ifmﬁ; ;”e‘iti’)‘r’n":;ar‘is’((ég"é é;gg?w"“l of the
affm!tles of binding to be determide The rate_ Of peptl_de 8. Morrissey, B. and Downarg, K.M. in )p};reparation for publication.
binding can be followed between and within epitope
domains. Figure 4 highlights a tirceurse binding
experiment for peptide determinants A and B. It can be
seen that the peptide from epitope B bind at a rate 5 times
faster thenhe peptide form epitope A.

Further studies have examined differences in peptide
binding rates within determinants. It was found that a
peptide representing a refined epitope (HA HIP%],
Tablel) bound at a faster rate relative to the larger peptide
representing determinant A (HA [1e®25], Tablel).
The effect of amino acid substitutions on binding rates and
affinities within epitope domains have also being studied
[8Binding rates of peptides with differing amino acid
substitutions were compared toetunmodified control to
determine if differences in affinity and rate could be
determined. These studies highlight those amino acid
residues that are critical for binding. To date, no




