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NT219, A Novel Dual Inhibitor of STAT3 and IRS1/2, Converts Immuno-Oncology Resistant Tumors to Responders
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Introduction

NT219 Prevents Acquired Resistance and Restores Resistant Tumors to EGFR Targeted Drugs

▪ Feedback activation of STAT3 and IGF1R/IRS plays a prominent role in mediating drug resistance to a broad spectrum of
targeted cancer therapies and chemotherapies
▪ STAT3 has also been known to play an active role in evasion of the tumor from the immune system
▪ NT219 is a novel anti neoplastic drug candidate developed by TyrNovo Ltd. It is a dual inhibitor, which targets IRS1/2 to
degradation and blocks STAT3 phosphorylation for a long duration, and thereby may overcome cancer drug resistance.
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Prevention of Acquired Resistance in PDX of Head & Neck cancer

Results
▪ In Patient-Derived Xenograft (PDX) models NT219 demonstrated reversal of acquired resistance to targeted drugs and to
chemotherapeutic agents.
▪ NT219 converted non-responding tumors to responders to Keytruda®, and enhanced the immunotherapeutic potential of
Cetuximab, when tested in double autologous humanized PDX models.

Combination of NT219 + Erlotinib Reverses Erlotinib-Resistant
Head & Neck Tumors

The Blockage of Both Pathways, STAT3 and IRS/PI3K,
is Crucial for a Long-Term Effect of EGFRi

p value
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= 0.0001
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▪ Targeting both IRS and STAT3 by NT219 may open new windows of opportunities to a wide range of malignancies by
blocking survival feedback mechanisms induced by oncology drugs and, thereby, overcoming drug resistance.
▪ NT219 may also be used to sensitize tumors that do not respond to immuno-oncology drugs.

Response

Acquired resistance

NT219 prevents resistance to Erlotinib

▪ Treatment of Patient-Derived Xenograft (PDX) mice with Erlotinib induced tumor regression, but while on treatment all
tumors developed resistance and aggressively progressed.
▪ NT219 prevented acquired resistance and induced long-term regression of the head&neck tumors.
▪ Treatment with NT219+Erlotinib after resistance to Erlotinib has already been acquired (graph 2) was effective as well.

NT219, a Dual Inhibitor ofHighlights:
IRS and STAT3, Overcomes Drug Resistance
Treatment of melanoma cells with Vemurafenib
dramatically enhances pSTAT3 & IRS

NT219 Converts Non Responding Tumors to Responders to Immunotherapy
in Double autologous Humanized PDX of Esophagus Cancer

Cells derived
from
BRAFV600E/K
melanoma
patients who
have acquired
resistance to
Vemurafenib
show
increased
levels of both
pSTAT3 and
IRS1

*pSTAT3=Activated/phosphorylated(Y705)STAT3

To test whether NT219 effect is mediated by STAT3 or IRS inhibition,
specific Inhibitors of each pathway were used (Buparlisib to inhibit
IRS-to-PI3K and Ruxolitinib to inhibit JAK-to-STAT pathways).
Inhibition of both is required to mimic the effect of NT219.

Esophagus cancer PDX
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▪ Anti-cancer drugs induce feedback activation of two major pathways, the STAT3
and the IRS, leading to drug resistance
▪ NT219 effectively targets these feedback pathways, thereby overcomes drug
resistance and extends the positive response to the treatment

NT219 eradicates basal and Vemurafenib-induced
pSTAT3 & IRS levels in human melanoma cells

NT219 converted non-responding tumors to responders in PDX
model of Vemurafenib-resistant melanoma

* Double autologous model - Tumors & PBMCs are from the same patient (#RA236)

NT219 Sensitized Non Responding Head & Neck Tumors to Cetuximab and Led to Tumor Regression in Humanized PDX Mice
Mice were treated twice with
Cetuximab, NT219 and the
combination thereof. When no
PBMCs were injected – no
response was detected (dotted
lines), but when PBMC were
injected (solid lines) a partial
effect was observed for NT219
or Cetuximab alone, and tumor
regression was observed for the
combined therapy. To further
validate the PBMC-mediated
effect (immunotherapeutic
effect) we performed FACS
analysis of the immune cells in
the tumors at the end of the
study.

 We have developed an efficient and clinically relevant methodology
for the prediction of effective drug combinations that may overcome
acquired drug-resistance and define biomarkers of response.
 Inhibitors of the MAPK, EGFR and mTOR pathways induce upregulation of major survival pathways IGF1R/IRS and STAT3, leading
to acquired drug resistance. Long-term inhibition of both IRS and
STAT3 by NT219, blocks these feedback mechanisms, enhances
activity and extends response to a broad spectrum of targeted drugs
in various malignancies.
 In humanized PDX models of advanced cancers NT219 sensitized
resistant tumors to Immunotherapies such as Keytruda and
Cetuximab, suggesting that NT219 may extend the patient
population that responds to immuno-oncology drugs.
NT219 is protected by several patents licensed to TyrNovo Ltd.
from Yissum (The Hebrew University of Jerusalem)

