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Rationale design of a safe subunit vaccine for human

Immune

Step#1: What are the protective mechanisms
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protection correlates?

Create a safe
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I clinical usage

Step#2: Select vaccine antigens
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Step#2: Discover coccidioidal antigens

Criteria:
1. Immunogenic to stimulate and activate CD4* T cells
2. Conserved coccidioidal proteins recognized by humans

3. Expressed during the parasitic life cycle of Coccidioides growth
as well as in vivo inside the host

4. No homology to human proteins

5. Acceptable cellular toxicity

Discovery methods:

1. Immunological chemistry and functional assays
2. Prediction by immuno-bioinformatics methods

3. Combination of both technologies
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Example of in silico epitope prediction

RNAseq data from
C. posadasii (Silveira)
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Immunological evaluation of epitopes
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Step#3: Create a subunit vaccine using T-cell
epitopes and an adjuvant /delivery system

1. Evaluate T-cell memory responses require to prime the immune system with a
coccidioidal vaccine and restimulated with a relevant antigen(s) in a recall

assay.

2. An adjuvant /delivery system that can stimulate Th1 and Th17 immunity

3. Formulation
a. Recombinant antigens
b. synthetic peptides
c. mMRNA



Create a Coccidioides polypeptide antigen (rCpa1)
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Select an adjuvant and delivery system: GCP

a recombinant Coccidioides polypeptide antigen (rCpa1)

5 peptides containing

Vector-derived sequence (VD1.20) human T-cell epitopes
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The GCP-rCpal vaccine shows comparable protective
efficacy to a live attenuated vaccine (AT)

Campuzano, et al.

2020, J Immunol.
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Determination of human T-cell response to Coccidioides Ags
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Human CD4* T-cell response to rCpa1 (MIMIC®)

Dendritic cell

(Healthy donors, FL n=26)
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Comparison of CD4* T-cell responses to rCpa1 between
recovered Arizona patients and health donor (IFN-y ELISA)
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GCP-CPA1-mRNA vaccine is expressed in the vaccinated mice

GCP-CPA1-
o W H iy CPA1- _mMRNA
A W Ll Std mRNA P S
B Successful
o : loading CPA1-
Y hd o MRNA into
L5y aeeee08e ciin o ' -
.. &9 00000080 B(13)glucans GCPs
4 “’. Q0000000 B-(1,6)-glucans E |

@5 v | Ccpal [DCpep| 11 T AAAA C —-—

ey CD45  F4/80 CFW aHis-tag-  Over-
Modification of CPA1T-mRNA +Cpal layered

1. 5’ cap

2. 3’ poly A tail

3. Methylpseudouridine
4. His-Tag




Future Direction

. Continue to discover coccidioidal T-cell epitopes (60+) for designing an
optimized vaccine antigen(s)

. Evaluate protective efficacies and immune correlates of GCP-epitopes and
GCP-CPA1-mRNA vaccines

3. Evaluate vaccine adjuvants that can elicit a Th1- and Th17-mixed immunity

. Preclinical Ex vivo T-cell recall assays using human PBMCs

. Bridge to clinical trials—GMP production of vaccine components and scale up
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