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The need

Glioblastoma
remains incurable
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5-year survival — 5.7%
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The challenges

Presence of the
blood-brain
barrier
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Immunosuppressive
tumour microenvironment
(TME)



Glioblastoma
vAaccination
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New generation of
nanovaccines for brain cancer
Immunotherapy



sadRNA nanovaccines
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Self-Amplifying RNA
(saRNA)

Messenger
RNA (mRNA)




Power of IL-12

« Convert immunologically “cold” tumor microenvironment to inflamed
“hot” tumor.

» Stimulates production of interferon-y (IFN-p)

« Changes the tumor microenvironment from one that contains M2-type

phenotype macrophages to one that has more inflammatory M1-type
phenotype

High toxicity Short L|m|.t & Sl
. . dosing release
via SA half-life :
(overdosing) syndrome

F.Sousa et al, Drug Deliv Transl| Res, 2023



Non-viral vectors for gene
therapy
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Formulations
* Established a reproducible & automated
methodology to produce PLGA NPs
A0 220700 ) loaded with saRNA
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Lipid nanoparticles (LNP) ~ PLGA nanoparticles (PLGA NPs)



PLGA as d nhon-viral vector
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Optimized methodology
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Quantification of loaded saRNA
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Integrity of saRNA

TapeStation Fragment Analyzer
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Transfection efficacy of saRNA
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Calcein AM
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Optimized particles
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Both the traditional particles
and the optimized ones are
able to penetrate the SB28
cells after 24 hours




Calcein AM SYTOX Deep Red Rhodamine-B Merged
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Transfection efficacy of nanovaccines
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The optimized polymeric nanovaccine platform is able to transfect SB28 cells due to NVs penetration



Zebrafish xenograft model - Tg
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The macrophages showed a migration towards the yolk after 48 hours of injection with NVs.
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Macrophage migration

SB28 cells
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Is nanovaccine platform just
allowing macrophage
migration? Or also changing
the phenotype?



IL-12 reprograms CAR-T cells

nature cancer @

Article https://doi.org/10.1038/s43018-023-00668-y

Cytokine-armed dendritic cell progenitors
for antigen-agnostic cancerimmunotherapy

nature communications

G

Article https://doi.org/10.1038/s41467-023-44310-y

IL-12 reprograms CAR-expressing natural
killer T cells to long-lived Thl-polarized cells
with potent antitumor activity
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Can nanovaccines enhance PK/PD
of CAR-T cells into the brain and
kill target cells?



GD-2 CAR-T cells

" CAR-T cell manufacturing

CAR-T GD2+
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Migration of CD8 T cells
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CAR-T killing assay, LNPs
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CAR-T killing assay, PLGA NPs
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saRNA encoding IL-12 is able to
transfect efficiently GBM cancer cells
and macrophages

saRNA as a vaccine platform is able to
boost CAR-T therapy



Gene therapy

Dependent on cellular
machinery

Downstream effects

No need for translation

Easier to synthesise

Bind to pre-mRNA and DNA
directly
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Telomerase inhibition

Chromosome
Telomerase
L
NHP2
Telomere repeats TERT NOP10
. 0'
TTAGGGTTAGGGTTAGGGTTAGGG 3 .
AATCCCAATCCC . _AAUCCC DyskEHn
RNA matching motif:| TERC 3!
5
Imetelstat, a 13-mer Imetelstat was administered

Clinical trial (2016) was ended

ohigonucleotide (ON), inhibits prematurely, due to 2 fatalities

the TERC domain of telomerase

through 1V, leading to
thrombocytopenia
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LNPs as a vehicle for ON delivery
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PDI of SM-102 is significantly lower than
DLin-MC3-DMA on day 8 at -20°C
(p=0.0133).

SM-102 is the most desirable
lipid for our LNPs.

DLin-DMA is not stable at -20
°C.
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LNPs as a vehicle for ON delivery
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LNPs as a vehicle for ON delivery
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