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@ PD1 modulation with RNAI @ Testing T cell Functionality

Dose response in DP T cells to PDCD1-targeting INTASYL™

within the CD39+CD103+CD8+ TIL in greater than 90% of patient samples from a wide variety of malignancies (mela- ' pot
noma, colon cancer, head and neck cancer, etc.). This TIL product displays a broad repertoire of tumor-specific TCRs.
The expanded CD39/CD103 TIL can kill autologous tumors in vitro, but the possibility remains that they could revert to

a suppressed or exhausted state when they reach the tumor microenvironment upon transfer back into patients.
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Introduction Background Experimental Methods
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@ \We and others have shown that some tumor types contain a low percentage of tumor-specific T cells. We hypothesize o ,% g 1900007 @ DN - 'NTASY;”&
that most of the patients that do not respond to TIL therapy are likely receiving a low percentage of tumor-reactive T g 2 E 1000004 ¢ Tumor only [t , "\\\ ’
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Hypothesis

@ @ T cell proliferation fold expansion

@ To mitigate the suppressive effects of the tumor microenvironment we have evaluated Phio Pharmaceuticals’ self-de- _ o _
PDCD1 mRNA expression by PCR @ Activation/Expression - TCR stimulation anti-CD3

livering RNAIi INTASYL™ platform to silence PD1 in the expanded TIL product with PH-762. We hypothesized that treating our tumor-reactive DP T cells with self-delivering

RNAI INTASYL™ compounds targeting PDCD1 mRNA (PH-762) during rapid ex-
pansion would result in reduced PD1 expression, an enhanced functional pheno-
type, and a more potent adoptive cell therapy product.

@ @ Coculture with autologous tumor cells
@ Autologous tumor killing by Incucyte

@ The TIL product was treated during the rapid expansion phase of the protocol with either nontargeting control com-
pounds (NTC) or PD1 targeting INTASYL™ compounds. PD1 protein levels and TIL functionality were assessed via
flow cytometry and cytokine bead array.

@ PD1 protein expression by flow cytometry

@ 24 hours post-restimulation with aCD3/CD28/CD2 o
@ Activation markers by flow cytometry

@ Cytokine production by bead array (CBA)

‘ PD1 expression time-course post-1st and 2nd stim.

0 PD1 knock-down in expanded CD39+CD103+CD8+ (DP) T cells @ DP T cell Functionality after Treatment with PDCD 1-targeting RNAi INTASYL™

Q PDCD1-targeted INTASYL™ mRNA silencing is dose-dependent

® PD1 expression Post-REP 48hr after

@ PDCD1-targeted INTASYL™ mRNA silencing does not inhibit @ Fold Expansion of DP T cells
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: ® DP T cells from a melanoma cancer patient were sorted and expanded in Grex plates 100 o

and treated with NTC oligos or PDCD1-targeting RNAi INTASYL™ (V)
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® DP T cells were expanded for and treated with either Non-targeting control oligos (NTC) or | ® PDCD1-targeti : ™ -
, o -targeting RNAI INTASYL™treated DP cells expanded to equivalent numbers
PDCD1-targeting RNAI oligos for the last 7 days and PDCD1 mRNA was evaluted by gqPCR : during the 14 day REP \{\o é& \S& NTC PDCD1 NTC PDCD1
® Relative PDCD1 gene expression was determined by qPCR after a 14 day REP | No oCD3/CD28/CD2
® As observed in the DP from a colon cancer patient in (B) we also observed that PD- : .
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@ PD1 tein k k-d is d d dent | CD1-targeting RNAI INTASYL™ treated DP cells from a melanoma patient was able
protéin Knock-down IS dose-aependaen | to knock down PD1 protein levels

@® Sorted, expanded, and RNAI-treated DP T cells from a colon cancer patient were an-

layzed for PD1 expression 24 hours post-restimulation with aCD3/CD28/CD2 (® DP T cells treated with PDCD1-targeted INTASYL™ are highly functional when cocultured with autologous tumor cells
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640 w0 (173 21 (13 205| (153 502 ® PDCD1-targeted INTASYL™ treated DP T cells efficently kill autologous tumor cells @® CD25 and 41BB expression 24 hrs after coculture
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PD-1 - ® Autologous tumor cell killing was analyzed by 8 '

labeling patient-derived autologous tumor R S0 e | 23]
cells with Cytolight Rapid Red and killing was “1 |
observed using Caspase 3/7 green

® PD1 protein expression was analyzed by flow cytometry the frequency of DP T cells that are PD1(+) upper
right or PD1(-) upper corners left (NTC or PDCDT)
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® PD1 protein knock-down is sustained for up to seven days following 1st stim.
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NTC oligo or 0 _ _ 9 No ® DP T cells expressed high levels of activation markers CD25 and 41BB
PD1 RNAi-treated | aCD3/CD28/CD2 stimulation | restim. 2nd stim. in the presence of autologous tumor
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1 uM ® DP T cells treated with PDCD1-INTASYL™ produced high ® \We have found that CD39+CD103+CD8+ (DP) patient-derived TIL are highly enriched for tumor-re-
levels of effector cytokines activity, can be efficently isolated and expanded in vitro.
NTC
2 uM :_ PD1 ® Silencing of PD1 expression in the expanded TIL product was obtained by adding the self-delivering
G B RNAI compounds to the cell culture media, without needing transfection media, delivery formulations
1000000- ranzyme 200000- IFNy 10000~ TNF-a or electroporation.
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Future Directions

1uM  2uM  4uM  BuM 1uM  2uM  4uM  BuM 1uM  2uM  4uM  8uM These data highlight a promising combination to improve the activity of tumor-reactive TIL in
future human clinical trials.
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® Cytokine production was analyzed 24 hrs after coculture by cytokine bead array
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® DP T cells treated with NTC oligos or PDCD1-targeting RNAi INTASYL™ were both able
to become activated and produce effector cytokines in response to being cocultured

® PD1 protein dose-dependent protein knock-down was observed for up to 7 days and returned to normal _
with autologous tumor cells.

levels upon 2nd restim.



