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* Viral vector based vaccines: TA-HPV, MVA

tremendous problems with antigenic competition by vector sequences

 DNA vaccines
Inefficient way to achieve long-lived antigen expression in DC

* DC based vaccines
laborious and expensive. Direct in vivo DC targeting of antigen more attractive

* Protein vaccines : TA-CIN, E6E7 Iscomatrix
relatively inefficient CD8 CTL induction

* Peptide vaccines: Minimal HLA class | binding peptides

exogenous loading of MHC class | molecules» tolerance. Lack of proper CDS8
memory responses due to lack of CD4 help

» Synthetic Long Peptide vaccines



Minimal CTL peptide epitope E74-°": RAHYNIVTF

Long peptide E7477: GQAEPDRAHYNIVTFCCKCDSTLRLCVQSTHVDIR
Th epitoop

amm

Zwaveling et al, J. Immunol. ,2002
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Zhang et al. J. Biol. Chemistry 284, 9184, 2009
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HIV-NEF-derived SLP are superior to intact NEF protein, because:

SLP traffick not only to endosomes, but also to the cytosol

SLP activate CD4+ and CD8+ cells. Intact protein activates
mainly CD4+ cells

SLP vaccination protects much better than protein against
challenge with a lethal does of recombinant —Nef vaccinia virus

SLP need to be properly adjuvanted
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Kinetics of MHC class | antigen presentation. To determine the efficiency of MHC
class I presentation of exogenously loaded antigen, cross -presentation, DC were cultured
with soluble Ovalbumin protein or the derived synthetic long peptide (OVA -31) encodin%
the immunodominant MHC class I epitope, SIINFEKL presented in the context of K
molecules. DC were pulsed for 0,1,2,34,5 and 24 h with the antigens followed by
extensive washing and mild paraformaldehyde fixation to inhibit further processing
beyond above mentioned timepoints. DC were then co -cultured further O/N in the
presence of the CD8 T cell hybridoma (B3Z) which produces IL -2 upon recognition of
K'/SIINFEKL.
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Bennett et al., Schoenberger et al., Nature, 1998
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Before vaccination

After vaccination
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Kenter, Clin Cancer Res, 2008
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HPV16-induced premalignant lesion of vulva

Non-specific symptoms: pain, itching, burning
Diagnosis: vulvoscopy, biopsies

Non-treated: can progress to cancer

Therapy: surgery, laser vaporization (mutilating)
Chronic disease: recurrence following standard treatment

Chronic disease: Only 1.3% resolves spontaneously &
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Endpoints
Immunology Clinical responses
e Proliferation assay *Symptoms
[FNy ELISPOT *Change in lesion size

*Cytokine analysis (CBA, ELISA)
» CD4/CD8 analyses (ICS)

On PBMC and Biopsies (VIN lesion,
vaccination site)

*Change 1n histology
*Change in HPV detection
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Effector T cells (CD25*Foxp3-)
- Regulatory T cells (CD25*Foxp3*)
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HPV16-SLP vaccine induces :

HPV16 specific T-cell proliferation in 20/20 VIN Il patients.
HPV16 specific IFNy-producing CD4+ T-cells in 19/20 patients.
IFNy-producing CD8+ T-cells in 19/20 patients.

Migration of HPV16 spec.T-cells to vaccination site in 7/18 patients.
Complete clearance of the VIN grade Ill lesion in:

5/20 patients, 3 months after the last vaccination,

9/19 patients, 12 months after the last vaccination.

Partial clearance of VIN grade Ill lesion in 5/20 patients, 12 months after the
last vaccination. Overall clinical benefit in 14 of 20 patients

Complete clearance of HPV 16 infection in 4/20 patients, 3 months after the
last vaccination.



® Follow-up 24 months after the last vaccination:

® All 9 patients with a CR still have a CR

® 4/10 patients with NR or PR have developed
micro-invasive vulvar carcinoma. All of these
patients had VIN3 lesions of more than 10
years duration



HPV16 SLP vaccine is able to restore the CD4* and CD8* T-cell
response to HPV16 E6 and E7 in VIN3 patients.

HPV16 SLP vaccine is able to induce clinical responses in 79% of
vaccinated subjects (32% PR, 47% CR).

The strength of the HPV16 SLP vaccine-induced CD4* T-cell
response as measured by a combination of proliferation and IFNy
production (LST, CBA, ELISPOT) correlates with clinical responses.

The success of immunotherapy is determined by the ratio of vaccine-
prompted effector T cells over CD4+CD25+ Foxp3+ regulatory
T cells

Robust and durable response to synthetic long peptides is ascribed to
simultaneous presentation of many class | and class |l epitopes by
Dendritic Cells in the absence of antigenic competition.
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Post-vaccination




Melief, Immunity, 2008
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Treatment of tumor-bearing (TC-1) B6 mice with
peptide vaccination in combination with cisplatin (Exp: Chemo-4)
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Fundamental study:

* Cell biology of TLR-L conjugates in DCs
(Uptake, routing, antigen presentation)

* Immunological response (T-cell induction and Tumor protection)



* Longer peptides containing the Ovalbumin CTL or Th epitope.
* Longer peptides containing the MuLV ENV 119-137 Th epitope.

Bl oo

Cell surface (TLR2)

’—‘Lc?&’ endosomes (TLR7)

Adjuvant Antigen
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Unpublished S. Khan, C. Britten
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Local re-programming of tumor-specific T-
cells by anti-CD40 agonistic antibodies
allows systemic anti-tumor immunity with

low toxicity

Local treatment induces a systemic CD8+ CTL response

Marieke F. Fransen, Ramon Arens
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Can we activate the anti-tumor CD8 T-cells
without causing systemic toxicity?

-Lower dose
-Local injection

-Slow-release formulation
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Concentration of anti-CD40

In serum, microgram/ml

Day 1
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Amount of anti-CD40 injected,
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—&— |\/ systemic
A Montanide subcutaneous
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CD70 expression
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-Dextran release can be better regulated than that of Montanide.
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Short peptide vaccines do not work

Long peptide vaccines harboring both CD4 and CD8 T cell
epitopes and requiring DC processing are efficient

Further improvements possible by adding TLR ligands or
especially by conjugating TLR ligands to the long peptides

For maximally effective cancer treatment develop combination
treatment of long peptide vaccination with immunogenic
chemotherapy and inhibitors of checkpoint control monoclonal
antibodies (CTLA-4 blocker, PD-1, PD-L1 blockers)

Reduce toxicity of the monoclonal antibody treatments by local
delivery in slow release formulation close to tumor-draining lymph
nodes
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