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CONCLUSIONS

• NT219 is a small molecule dual inhibitor of STAT3 and insulin 
receptor substrate 1/2 (IRS), covalently binds to IRS1/2 leading to its 
degradation. IRS regulates PI3K/AKT and the β-catenin pathways. 

• Wnt/β-catenin signalling is aberrantly activated in most colorectal 
cancers (CRC) through mutation of the tumor 
suppressor Adenomatous Polyposis Coli (APC). APC is an essential 
component of a cytoplasmic protein complex that targets β-catenin 
for destruction.

• In an APC-loss driven colorectal cancer (CRC) mouse model (CPC-
APC), we showed that IGF1R and IRS1/2 are upregulated, and the 
dual inhibitor caused a substantial reduction in tumor burden and 
metastasis by affecting the tumor and the tumor microenvironment 
(TME). 

• Here we present a genomic and transcriptomic analysis of patient-
derived ex-vivo (PDE) and in vivo (PDX) models and suggest 
upregulation of wnt/-catenin or loss of its negative regulator APC 
as a potential biomarker for NT219 therapy in CRC. 

• We further show that NT219 inhibits the IRS2-mediated β-catenin 
signaling and suppresses tumor growth in several APC loss or 
mutated (stabilized) β-catenin CRC models. 

Patient-derived tumor explants (PDEs), involving resected tumor fragments retaining TME native architecture, 
tumor heterogeneity and proliferative capacity. Fresh CRC patient-derived biopsies were treated for 96hr and 
blindly scored for response based on cell viability and damage to the cancerous tissue according to 
pathological criteria. 
The analysis included functional (cell death) score of response (cResponse) using proprietary artificial 
intelligence (AI) algorithm (Curesponse).  Six CRC PDEs were treated with NT219 and analyzed for efficacy. 
Genomic and transcriptomic analyses were performed on responding and non-responding biopsies to identify 
potential predictive biomarkers. 
To strengthen the results, NT219 efficacy was tested in several APC-loss CRC models including PDE, PDX, and 
intracranial brain metastasis model. 

• The anti-tumor activity in a screen of PDX models and CRC explants, along with genomic 
and transcriptomic analysis, propose that the response to NT219 is associated with 
enhanced wnt/-catenin signaling or APC loss. 

• The results suggest APC-loss as a potential biomarker for NT219 treatment in CRC.

❖ Genomic and transcriptomic analysis of CRC patient-derived explants suggest 
response to NT219 is associated with up regulation of Wnt/-catenin pathway 

Figure 2: Six CRC PDEs were treated with 
NT219 and analyzed for efficacy using 
cResponse score. 2/6 tumors showed high 
response to NT219 (responders) (A). 
Genomic analysis revealed APC loss or 
somatic mutations in APC-related genes in 
all responders (100%, 2/2), compared to 
only one of four non-responders (25%, 
1/4) (B). Differentially expressed genes of 
responders versus non-responders in CRC 
samples treated with NT219 were chosen 
and stratified based on selected pathways 
associated with IRS1/2 signaling 
pathways, demonstrating up-regulation of 
wnt/b-catenin pathways in the responders 
vs non-responders. Red arrows - examples 
of negative regulators, blue arrows – 
examples of positive regulators (C).

❖ Treatment with NT219 eliminated the APC-loss CRC cell population

Figure 1: Genomic analysis of pre vs post- NT219 treated CRC patient derived biopsy revealed the APC loss-of-function (LoF) 
mutation Y917fs in the pretreatment biopsy which was undetectable post-treatment, suggesting higher sensitivity of APC 
LoF cells resulting in their elimination.

Figure 6: Profound anti-tumor activity was 
demonstrated in a PDX CRC model harboring 
APC R1450* LoF in which NT219 (60mg/kg, 
twice weekly, IV) demonstrated sustained 
tumor growth inhibition (86%, p=0.001).  

❖ NT219 suppresses APC-loss CRC tumors in patient-derived xenograft (PDX) model 
resistant to FOLFOX

➢ In a screen of >20 PDX models in multiple indications, NT219 showed significant efficacy as a 
combination therapy. Two models that showed a profound NT219 monotherapy effect exhibit APC loss 
of function mutations.

❖ NT219 synergizes with TAS-102 to suppress APC-loss CRC patient-derived explant

Figure 3: NT219 in combination with Lonsurf (TAS-102), induced significant and synergistic cell death (91%) while 
Lonsurf alone had no effect in CRC PDE harboring TP53(D259Y), PIK3CA(E110del) gain-of-function, and 
APC(s1355fs*60) loss of function (A).
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NT219 downregulates IRS2 and suppresses the 
downstream -catenin activity in LS513 cells

Silencing IRS2 inhibits 
-catenin activity
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➢ Silencing IRS2 in CRC cells, harboring stabilizing mutation in -catenin, inhibited the downstream -catenin activity

IRS2 β-catenin 

0.0

0.5

1.0

1.5

2.0

2.5

A
ri

th
m

e
ti

c
 m

e
a
n

 i
n

te
n

s
it

y

(r
e
la

ti
v

e
 t

o
 L

S
5
1
3

s
h

-N
S
)

LS513
sh-NS

LS513
sh-IRS2

*** ***

Figure 4: IRS2 rewires β-catenin pathway of CRC cells. CRC LS513 cells harbor stabilizing mutation in β-catenin (lacking aa 5-80) and mutated KRAS(G12D). IRS2 
in LS513 CRC cells were silenced with either shRNA (A, C) or NT219 (B) which resulted in a significant decrease in IRS2 levels and β-catenin activity. This activity 
was measured by Luciferase or immunoblotting with activated β-catenin antibody (A, B). Human CRC LS513sh-NS or LS513sh-IRS2 tumors were immunostained for 
IRS2 and active (non-phosphorylated) β-catenin, scale bars represent 10 µm. Quantification of protein expression was based on representative images 
from n = 3 sections in n = 6 mice from each group (two-way ANOVA) (C).

C.  Inhibition of IRS2 to -catenin pathway in vivo

Figure 5: NT219 synergizes with 5-FU therapy to suppress intracranial LS513  CRC tumors in a mouse model (D) and extends mouse survival (E). Mice were 
intracranially injected with LS513sh-NS cells and MRI T1-weighted gadolinium contrast was conducted on d 14 and 19 post cells implantation. Tumor volume was 
quantified using MRIcro software, error bars represent s.e.m. (Kruskal-Wallis one-way ANOVA).
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❖ NT219 inhibits IRS2-to--catenin signaling and synergizes with 5FU to suppress in-
vivo CRC tumors with upregulated Wnt/-catenin 
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