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Background

The virus-like particle (VLP)-based prophylactic vaccine Gardasil® provides »Danger Signals* \ HPV VLP Fig. 1:
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The vaccine is highly immunogenic. At month 7 antibody titres are a around

100 times higher compared to titres after natural HPV infetions, though
antibody concentrations decrease in the first years after vaccination (2).
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1. Is it possible to detect HPV L1-specific CD4* T cells ex vivo? 2. Is there an increase of specific T cells during the course of vaccination?
3. Arethere differences between the 4 HPV types? 3. Are there correlations between specific antibodies and T cells?

Methods

In a cross sectional study 63 subjects were included according by their vaccination status (Fig. 2). In addition, 11 subjects of the once vaccinated group were
followed up during the course of vaccination as a confirmatory longitudinal study. Whole blood was stimulated ex vivo with different HPV L1-peptide pools for
14 to 20h. Antigen-specific T helper cells were identified by intracellular staining for CD4, CD154, IL-2 and INFy and analysed by flow cytometry (Fig. 3). Plasma
was analysed for the presence of HPV L1-specific antibodies by multiplexed human papillomavirus serology based on in situ-purified glutathione S-transferase
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enterotoxin B, TT = Tetanustoxoid, E = early protein, L = late protein, EDTA = ethylenediaminetetraacetic acid , CD = cluster of
Fig. 2: Study design. SD = standard deviation differentiation, IL = Interleukin, INFy = Interferon y, PerCP = Peridinin Chlorophyll Protein, APC = Allophycocyanin, PE =
Phycoerythrin, FITC = Fluoresceinisothiocyanate

After the first vaccination a significant number of specific memory and T,1 cells can be detected ex vivo. The second dose leads to a highly significant increase
in the specific T cell response. After the third vaccination T cell frequencies do not increase significantly (Fig. 4). Low-risk HPV VLP induce higher specific T cell
frequencies than high-risk HPV 16 and, in particular, HPV 18 VLP. HPV L1-specific antibodies continuously increase during the course of vaccination (Fig. 5). The
antibody titres of HPV 6, 11 & 16 are comparable, HPV 18 VLP induce lower antibody concentrations. There is no direct correlation between Gardasil®-specific
CD4* T cells and antibodies (not shown). In general both the cross sectional and the longitudinal study show consistent results. During follow-up we observed a

oz0] P00 | # p<oo01 - Bman| oo I
<001 [ p <001 - P 18 L1 3 2
* Z <0,05 . i i BNEEALL Wt * <005 o DG o Shwtiacy H w N @Zii \4
3 & R = gom — =
£ e : === : L —— T
% L | o . S o : S St
Zased i - HPV 6 sl vaceina HPV 11 Gaassitvaccinations (imes) - s
i P s
: E ‘ -
g ) = o4 — subjects
i i ™ Fox S = S
e ? 01 \ —~— Subject
-~ - Xoos
e | 20 ] ' - Goos —
el HBRYZ | . z — — Fom CA— —
e 3 = — > ———
‘Gandande vaccinasons [mer) Dardasr v RCnTng RS HPV 16 Gardasil vaccinat ions (times) HPV 18 Gardasil vacinations (imes)
Fig. 4: HPV L1-specific, IL-2* CD4* T cells Fig. 5: Anti-HPV L1 antibody titers according to Fig. 6: Individual T cell response of 11 subjects during the course of
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Conclusions

We established successfully a feasible ex vivo method to monitor HPV antigen-specific CD4* T cells from whole blood after prophylactic HPV vaccination.
The detection of IL-2* memory T cells could be a hint for a possible long term effect of the vaccine Gardasil®.

Follow-up projects should investigate vaccine-specific T cell responses several years after the last immunisation and vaccine-specific T2 response.
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