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INTRODUCTION

Influenza virus is one of the most prevalent arghlyi contagious pathogens, which continug
have a significant impact on society. Despite thet fthat this virus is thoroughly studied
disease is at best managed rather than contralledalconstant antigenic changes in two
viral coat proteins, haemagglutinin (HA) and neunsiddse (NA) that lead to the constant
emergence of new virus strains against which tligergub-optimal immunity. The single radial
immunodiffusion (SRID) assay is currently used teed®mine vaccine potency (Fig. 1). In ordef to
perform SRID, HA must first be purified and thenedsfor the production of HA-specific
antiserum. This poses a potential bottleneck facie manufacture and is of particular congern
for the generation of SRID reference reagents atidexa for pandemic H5N1 and H1N1 vaccifies.
In addition, the test can be influenced by the iaystate of the vaccine preparation (e.g. T
ether split vs. monovalent whole virus); it does praivide any information concerning presence of
other viral proteins and possible non-viral proteiontaminations; and it cannot distingdish
between drift variants of different strains. Altative proteomics-based assays that are indepgndent
of such reagents would alleviate those problemis Whrk reports on an ongoing effort to devdlop

a mass-spectrometry (MS)-based technique thatgeswoth qualitative and quantitative anallsis
of monovalent and trivalent influenza vaccine pregians and on development of an antibddy-
independent MS-based method that can determingtabdity of HA in influenza vaccines without
the need to generate or ensure stability of reageheep antisera and reference antigens).
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Figure 1: Scheme of Single Radial Immunodiffusion (RID)
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apressure-assisted digestion was performed in aciialey NEP3229 instrument (Pressure BioSciences, Suuth
Easton, MA) by applying 45 cycles of high (35 kpsi 65 s) and low (atmospheric pressure for 5 syqumes.

5The average peak intensity of the three most integpéic peptides for each protein was calculated this value
was normalized by the average peak intensity offthee synthetic tryptic peptides of catalase

Figure 3: Scheme of quantification of influenza vius proteins
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Figure 2: Scheme of mass spdwased influenza virus strain identification
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Figure 5: 1D SDS PAGE separation and quantificatiorf influenza proteins from
A/Uruguay/716/2007. Gel was run under nomeducing conditions.
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Figure 6: Mass spe¢based stability study ortHA from A/California/04/09 stored in a
refrigerator for 4, 6 or 8 weeks and digested wittypsin for 10 or 120 minutes.
Quantitative changes in relation to storage time ash duration of digestion of two of the
peptides, i.e., EFNHLEK (m/z = 916.4) and MNTQFTAVGK (m/z = 1096.5) are shown
in the left and right panels, respectively.
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Diagonal crosshatch bars represent unique pepttidize specific strain. Gray bars represerslico tryptic peptides expected in more than one strain.
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Figure 4: In silico tryptic digest of HA from influenza A H3N2 strains used in vaccine preparation over the last 10
years

* MS-based analysis of an influenza vaccine allovegzid and accurate identificatio
of each virus strain (Fig. 4). In addition, thipapach enabled identification of othg
viral and host cell proteins coexisted in the vireparation.

« 1DE separation of protein mixtures and tryptic diggn of excised bands followe:
by MALDI TOF/TOF analysis can be used as a labed-fistrategy for relative
quantification of proteins (Fig. 5). We also confed the applicability of this
technique in determining the relative quantitiespodteins co-migrating in SDS
PAGE of influenza virus preparations.

« Preliminary results of mass spec-based stabititgyson rHAs show this approac
could have a potential to determine the stabilftia in influenza vaccines (Fig. 6).

« These methods have potential significance in teeelbpment of quality contro
assay for influenza vaccines and are relevant eéootrersight of current influenz
vaccines for several reasons:

» Licensed inactivated vaccines are now availablenffive manufacturers ang
while the current methods ensure equivalent potetigre are no tests in plag
that confirm the HA strain or specifically identifyroteins present in the fing
formulation.

> At present influenza vaccines use virus that ismgrin eggs, but it is expecte
that virus cultured in mammalian cells or recomhinantigens expressed i
various cell types may be licensed in the futunealgsis of influenza vaccines b
MS can be used to confirm inclusion of the appatpriHA and characterizg
vaccine composition more fully.

« Together with modern techniques to quantify théigens and evaluate antigen
structure, these types of analysis can potentizlyused for quality control of thi
final product that is distributed for human use.
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