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Vaccine and Drug Development

Pure Vaccine Solutions has a patented
method of producing subsfantial amounts
of soluble HLA in various human and
animal cell lines. This facilitates epitope/
protein discovery in various cancerous
and pathogen fargeted cell lines. As an
example, we have identified numerous
peptide epitopes unique to HIV infected
T cells. This dafa indicates that particular
proteins are unique fo the cytosol and
surface of infected cells. These proteins
are putative drug or vaccine fargets.
We have patented this epitope/protein
discovery process and have developed
a battery of fests which validate putative
antigens using soluble HLA.

Pure Vaccine Solutions provides a
complete system of HLA based vaccine
design. At every step in the process,
HLA is used to feedback information

as to how design decisions will impact
epitope presentation and effectiveness.
Pure Vaccine Solutions’ suite of fechnolo-
gies is superior fo conventional vaccine
antigen discovery fechniques and our
battery of validation fesfs are unique in
their efficacy and economy.

The process begins with directly discov-
ering which peptides are presented by
the HLA of diseased cells. This discovery
technology bypasses several danger-
ous assumptions on the road fo vaccine
design. Disease states are marked by
altered protein states inside the cell result-
ing from differential production, routing,
or degradation of individual protein enti-
fies. Gene expression assays can detect
production changes but cannot perceive
routing or degradation events. The HLA's
job is to present these permutations and
report them to the immune system.

Pure Vaccine Solutions has developed
an efficient way to harness this natural

system for discovery research. We
begin by mapping peptide epitopes
that are produced within the cell by HLA
molecules. The function of HLA class |
proteins is to survey the protein content
of the cell. We comparatively survey
thousands of proteins in diseased and
healthy cells. Once a peptide epitope

is uncovered, the entire sequence of the
host protein can be revealed by search-
ing genomic databases. This sequence
can be coupled to our high throughput
binding assay to uncover other potential
epifopes. We have produced over 50
variefies of individual HLA types. which
represents a very complefe panel for
use in binding studies or to create T cell
staining reagents. One benefit of having
a plentiful supply of profein is the ability
fo easily modify potential epitopes for
improved binding or immunogenicity and
quickly assess the results of those modifi-
cations.

Many companies have created plat-
forms to deliver vaccine anfigens. These
range from recombinant viral vectors, to
DNA based solutions, to professional
antigen presenting cells. Pure Profein can
ascerfain effects of an “empty” vecfor on
a farget cell. This technique can also be
used to validate that the intended epit-
ope is being presented and can assess
vecfor modifications infended fo improve
epitope display.
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The Role of HLAs in Vaccine
Development, Cancer Research,
and Pathogen Research

Vaccines: Class | and Il polymorphisms
pose a challenge to the vaccine archi-
fect: given the vast number of diverse
HLA molecules in the population, can
one design a vaccine that will bind the
various class | and Il molecules to stimu-
late a protective immune response? Will
a vaccine work in both the A*0201
and A*2404 individual, or do these
individuals need separafe vaccinese
Our laborafory’s work has been focused
on addressing such questions, and Pure
Protein’s products provide a unique fool
fo resolving such questions.

Cancer: HLA molecules target the im-
mune response not only to bacteria and
viruses, but also to tumor cells. Class |
HLA molecules alert the immune response
fo the presence of tumor cells, and the
cancerous cells are destroyed. HLA mol-
ecules therefore play an important role in
the elimination of cancerous cells. Pure
Protein’s HLA product will be used to
characterize antitumor immune responses
and for the development and festing of
anti-ftumor vaccine.

Pathogens: Human immune responses
have evolved eliminate pathogens. Viral
and bacterial pathogens are the pre-
dominant threats to the health of man-
kind. There are numerous other examples
of pathogens that concern the immune
response, including Plasmodium falci-
parum [malaria) and Borrelia burgdorferi
(Lyme disease). Using ifs ability to focus,
the immune response can quickly and
specifically farget such pathogens.

Pathogens employ many different
strategies. A common virus strategy is

fo reproduce within the cells of a host.
Once inside a host cell, antibodies can-
not reach the virus. The immune response
therefore alerts cytofoxic T lymphocytes
(CTLs) fo the presence of the virus, and
the infected cells are killed by the CTLs
so that the virus inside cannot reproduce
and spread.
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Conversely, bacteria typically reproduce
outside of the host's cells. To target
bacteria, the immune response will recruit
phagocytic cells and target antibodies
to the bacteria. CTL would be inappro-
priate, even deleferious, because there
is not reason fo destroy human cells in
this instance. Efficient destruction of the
various pathogens therefore requires
that different, and appropriate, immune
responses are activated.

Mobilizing the proper arm of the immune
response allows the host to efficiently
mark a pathogen for elimination. This

is where the HLA class | and class |l
molecules respond to the presence of

a particular type of pathogen. Once

the immune response is alerted fo the
presence of a bacteria or virus, it will
mobilize the appropriate immune ef-
fector agents. The HLA produced by
Pure Protein will serve as a means for
understanding how the immune response
fargets these pathogens and manipulates
immune responses. Our product will also
be needed to fest the efficacy of vac-
cines designed to protect us from these
pathogens.

Pure Protein has developed an algorithm
fo reduce the size while increasing the
power of clinical trials. Some recent trials
of CTL eliciting vaccines have not met
their infended endpoints but have shown
surprising efficacy for subpopulations
with specific HLA types.

Summary

Pure Profein is using its unique ability

fo produce sHLA naturally loaded with
endogenous peptides as an epitope dis-
covery and validation tool. Peptide epi-
topes are discovered by analyzing the
soluble HLA epitopes with reverse-phase
HPLC and mass-spectrometry. For viral
diseases, the emergence/disappearance
of epitopes is detected by comparing
mass spectrometric maps before and
after infection.

Similarly, “healthy” cell lines can be
compared fo cancerous or cells with an
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oncogene. The fechnology is flexible
enough fo allow the developer to desig-
nafe the pathogen/gene and cell line(s).
Our discovery procedure provides these
developers with data from a proven,
repeatable system.
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