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Do vaccines work?

What is their job?
To iInduce Immune responses.......
...... YES they work
To induce clinical responses
...... YES they work (3-5%)
Do they work well for clinical outcome?

Does any other systemic therapy work well for
melanoma?



What Is the best cancer vaccine?

 One that hasn’'t been developed yet.



Dendritic cells:
targeting ex vivo and in vivo
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Why study peptide vaccines ?

.Pure............. Avoid tolerizing cellular antigens;

exclude normal protein, avoid autoimmunity.
Processed.....Avoid effects of iImmunoproteasome.

. Cheap.......... Feasible to study without corporate support.
. Easier........... Lower regulatory hurdles
. Evaluable....... Excellent cancer vaccine model, allowing

direct evaluation of response to the specific
Immunogen

. Modifiable...... Create synthetic peptides better than native

peptides

. Immunogenic..Induce T cell responses in patients
. Combinable....Multipeptide vaccines may mimic immune

effects of whole cell vaccines.



Early concept for vaccine therapy

 Immunologic ignorance
 Tumor antigens as weak antigens

Vaccine

\

Immune Response

\

Clinical Response

\

Improved Survival






Immunologic pathways
INn melanoma progression
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Approaches for Immune
Therapy of Melanoma
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Antibody and proteins
MHC Class |
* O ’ + peptide

CD8 killer T-cells

MHC Class Il
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CD4 helper T-cells

Adoptive vs Active Immunotherapy



Typical Regimen for Multipeptide Vaccines —
University of Virginia
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12-peptide: M

DPs and CTAs; 3 index peptides

DAEKSDICTDEY tyrosinase ,,q.s:
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Immunogenicity of the 12 peptides
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Persistent vaccine-induced responses to
GP100-209-2M [IMD] & MAGE-A10 [GLY],
transient response to tyrosinase [YMD]

ELISpot VMM490 (Mel 39-GroupB) Stim1x
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Sustained systemic immune response
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T cell responses to HLA-A3/ ALLAVGATK (gp100 ;,.,:)
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Tumor-induced response to YMD (Tyrosinase)
Transient vaccine-induced response to IMD, GLY

ELISpot VMM381 (Mel 39-GroupB) Stim 1x
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Stable Phenotype of Tumor-Induced
CD8+ T cells reactive to Tyr 359.377p
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Evaluation over time
and In different compartments

 Three patterns of T cell response

— Persistent vaccine-induced
e SIN CD28+ CD45RO+
* PBL progressive loss of CD28 and CD45R0O with vaccination

 PBL 6 weeks after last vaccine, regain CD28, and fewer total
tetramer+ cells

 May mimic acute antigen exposure, conversion to memory
— Transient vaccine-induced

— Tumor-induced

* Response may be limited to PBL
Vaccine responses may be limited to SIN
CD45RA+, CD27 low, CD28-neg, CCR7 50%+
Central memory? Terminally differentiated effectors?
Regulatory function?



Class II-MHC Restricted Melanoma Peptides (6)

Protein (residues) Allele Peptide Sequence

Tyrosinase ¢4 -, DR4 QONILLSNAPLGPQFP (Topalian)
Tyrosinase ;45,0 DR15 FLLHHAFVDSIFEQWLQRHRP (Kobayashi)
MelanA ¢, .5 DR4 RNGYRALMDKSLHVGTQCALTRR (Zarour)

gp100,, .4 DR1, DR4 WNRQLYPEWTEAQRLD (Halder/Li)




Stimulation Index

T cell proliferative response to tetanus peptide
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Stimulation Index

T cell proliferative response to 6 melanoma
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Cytokine release to melanoma helper peptides

Cytokine conc (pg/ml)

VMM537 Cytokine Responses to Helper Peptides
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Cytokine release to melanoma helper peptides

Cytokine conc (pg/ml)

VMM582 Cytokine Responses to Helper Peptides
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Vaccines with poor T cell response Vaccines with good T cell response
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Clinical trials evaluating effects of helper
peptides (6 MHP) on CTL response (to 12MP)
and clinical outcome

e UVA-Mel44
— (UVA, MD Anderson, Fox Chase)
— Resected stages IIB-1V (n = 168)
— 12 MP + tetanus peptide vs 12 MP + 6 MHP
— Pretreatment with cytoxan (or not)

« ECOG 1602

— Advanced stage IV melanoma (n = 176)

— 4 arms: (i) 12 MP, (ii) 12 MP + tetanus peptide,
(i) 12 MP + 6 MHP, (iv) 6 MHP




Summary

The lesion in the iImmune response to cancer is much more
complex than simply a weak immune response to defined
antigens.

Given the complexity of the host:tumor relationship and the
layers of regulatory control and immune escape
mechanisms mediated by melanoma cells, it is remarkable
that single interventions with vaccines have led to objective
clinical responses in any patients.

Thus, single digit response rates, though disappointing
results for melanoma therapy, are an encouraging proof of
principle for T-cell directed cancer vaccines.

Furthermore, clinical data with peptide vaccines suggest the
possibility of clinical benefit

These results should serve as a call to take a closer look at
Immune regulatory processes and principles, and to develop
more comprehensive and multi-agent approaches to
modulate the host: tumor relationship.



