
HPV16 Antibody Epitopes from Vaccine recipients
and Following Natural Infection

This is a space filling model based on crystalography showing a capsomere
and the surface exposed loops that we focused on for these studies. To do
this we made mutations in these loops switching the sequence from HPV16
to HPV31. Many of these regions have been shown to be important for the
binding of both neutralizing monoclonal and human antibodies. Each loop was
mutated from HPV16L1 to HPV31L1 sequence either in parts or as whole
loops resulting in 14 different mutants.After mutation the capsomeres are still
mainly 16L1 except for the mutated region, in this case the FG loop, which is
now HPV31.

Three of the mutations are in the c-terminal tail where capsomere capsomere
interactions occur and has been shown to be important for the binding of a
neutralizing monoclonal antibody. The mutations in this region are labeled

C1, C2 and C3.

Sera for this study were from 20 women vaccinated with the quadrivalent vaccine which
included types 6/11/16/18 between 2000 and 2001 and 14 naturally infected women
from a natural history study who had tested both HPV16 DNA positive and seropositive.
These sera were tested against wild type 16L1 and 31L1 proteins as well as mutant
16L1 proteins using both a direct assay and a competitive inhibition assay.

The method that we used was developed in Michael Pawlita’s laboratory by Tim Waterboer. In
this assay GST-L1 fusion proteins are bound to beads that have glutathione covalently attached.
Each antigen is bound to a bead set that contains a unique combination of fluorescent dyes.
After incubation with human sera a fluorescent label is used to identify bound human IgG. The
beads are run through the Luminex instrument that examines each individual bead using 1 laser
to determine the color of the bead and a second laser to determine the amount of bound IgG. This
is reported as median floresent intensity or MFI.

As others have shown the direct binding assay found that there is higher reactivity to HPV16 in vaccinees
compared to naturally infected individuals. We also found that there was higher reactivity to HPV31 among
the vaccinees. Although this difference is statistically significant it is important to point out that reactivity to
HPV31 is much lower than the reactivity to HPV16. Higher reactivity to HPV31 could be due to either a type
specific or a cross-reactive response.

The competitive assay is similar to the direct assay except that the serum is first pre-incubated with an
antigen followed by the bead assay. What one would expect is seen here where a serum sample is
pre-adsorbed with 16L1, 31L1 or a mutant. If the serum is 16 specific we would see no reactivity to 16L1
when pre adsorbed with 16 and normal reactivity if it were pre-adsorbed with 31 and vise versa if the
sample is 31 specific. We used this assay to determine which loops are important for the absorption of
HPV16 activity.

Serum were pre-adsorbed with each of these mutants, and the controls on the left
showing that pre-adsorption with 16L1 blocks binding to 16L1 but that pre-adsorption
with 31L1 does not block 16L1 binding . We used a cut off of 50% binding to 16L1 to
determine whether or not a specific mutant is either 16 like or 31 like. In this case from
a natural infection we see an individual who reacts to an epitope defined by the FG
and HI region determined by their inability to block 16L1 antibody activity.

Again using the same 50% cut off we also found individuals who had broader responses.
This example is from a naturally infected individual showing reactivity to the EF loop in
addition to the FG and HI loops.

We found similarly results among vaccinees as we see in this case where the FG and
HI loops are important.

Many of the samples such as this one from a vaccinee had epitopes that could not be
defined by any of the mutants in this study because only the wt16L1 could inhibit
reactivity. It could be that in these cases the epitope is defined by a concerved region
or a combination of variable and conserved regions and that changing any of the
varriable loops causes a conformational change in the capsomere so that it is no
longer recognized as 16L1.

Because the reactivity is much lower to 31 than to 16 this figure has the scale for
HPV16 on the left and HPV31 on the right. For this vaccinee who has type specific
reactivity to both HPV16 and HPV31 we see that reactivity to 16 is blocked by 16 and
31 blocks reactivity to 31 but not to 16.

This is an example from a vaccinee we see an individual is cross-reactive. When this
serum is blocked with either HPV16 or 31 there is reduced binding to both antigens.

Summerizing the data we see that roughly half of the samples had epitopes that could
be defined in our assay and that among naturally infected individuals FG and HI were
found to be important in all the samples. However among the vaccinees there was
much broader reactivity with FG and HI still being the most important.
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•To determine if antibodies from vaccinees recognize
different epitopes than antibodies from people
naturally infected with HPV16.

•To determine if HPV16 vaccinees have more
reactivity to HPV31 than people naturally infected.

Conclusions
• Binding patterns vary from person to person in both

vaccinees and natural infections.

•The FG and HI regions are important for defining
HPV16 epitopes.

•Vaccinees have more reactivity to HPV31L1 than
those who are naturally infected.


