The RAR gamma nuclear receptor agonist IRX5010 has combination inhibitory effects with an anti-PDL-1 checkpoint inhibitor on the growth of EMT-6 triple negative breast cancer
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Introduction Methods and Materials - Resuts

RARY aconism blavs an essential role in CD8 T-cell-mediated immuni Experimental Methods: We synthesized and screened compounds for Effects of IRX5010 and Checkpoint inhibitors on Tumor Growth

0 inféct?ous atliloyens (1). However, before we initiated our dru ty selective transactivation of RARy in reporter assays, and promotion of anti- | IRX5010 demonstrated substantial tumor growth inhibition as Tumor Growth in EMT-6 Triple Negative Model Dose range evaluation

di P gf | RAR . t f d . J viral memory T-cell responses N assays in CMV immune human PBMCs monOtherapy at 10 and 25 mg/kg/day in the EMT-6 model (See === 01 Vehicle Control === 02 IRX4647F - 10 mg/kg 03 IRX4647F - 25 mg/kg 04 IRX4647F - 50 mg/kg of monotherapy with
SCOVEIY program Tof Hove 7 agonists, We Tound no previous - by measuring gamma interferon release. A compound demonstrating figure at right). IRX5010 10 mg/kg/day showed additive inhibitory 1800 IRX5010 (IRX4647E

reports on effects of RARy agonists on promotion of anti-tumor immunity : . : L : L : : 1600 ( )

i vivo. We und " 31/ di | heth highly selective and highly potent RARYy transactivation, and human effect on tumor growth in combination with an anti-PDL-1 1400 /;/_(} (presented at 2023 SABCS)

in vivo. We undertook a drug discovery program to evajuate whether memory T-cell activation was selected for further evaluation of potential monoclonal antibody, and no additive effect with an anti-PD-1

RARYy agonists could promote T-cell-mediated immunity in cancers.
With our collaborators at the Frederick National Laboratory for Cancer
Research we recently published that our first generation RARy agonist
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anti-cancer activities against tumor cells in vitro; and in vivo in the EMT-6 | monoclonal antibody.
syngeneic mouse model of triple negative breast cancer. We have
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Tumor Volumes for EMT6 B; Cell Line Efficacy

o : focused our current studies on compound IRX5010, which is one of the | 400 , | " Relative to Vehicle Control
compound, IRX4647, was effective in murine models of non-small cell o : - —— 1Vehicle Control =2 IRX-5010 (10 me/ke) 200 4 —— ——
. . ) ., best compounds in this analogue series for both potency and tolerability. e 3 Ani-mPDL 10 me/ke) 4 Anti-mPOLL (10 merke) & 10 mg/kg/day 70.7%
lung cancers, even though it had minimal or no direct inhibitory effect on O ot o)+ 5010 (10 mehe] 6 AL (1 )+ 5010 (10 i o -2 " " " - - - - ) o5 ma/ka/da 85 704
tumor cell growth in vitro.? In vivo in NSCLC models, IRX4647 - : , 1400 - T Day grkg/aay. '
EMT-6 cells were injected into Balb/c mice and allowed to grow to 50-150

demonstrated inhibitory effects on tumor growth, and tumor immunity mm3. Then treatments were started and maintained until tumors grew to
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promoting effects in the tumor immune microenvironment. Further, . 2 - . 1000 - i ? Flow Cytometry of Effector Memory T-cells in Harvested Tumors
IRX4647 demonstrated combination inhibitory effects on tumor growth in approximately 1500 mm®. Treatment was administered as daily oral doses | |2, t Cells/mg Tissue

y g of IRX5010 at 10 mg/kg/day, or vehicle. Murine monoclonal anti-PD-1 or 5
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vivo when co-administered with an anti-PDL-1 monoclonal antibody anti-PDL-1 antibodies were injected ip every three days at 10 mg/kg.

checkpoint inhibitor. Concurrently with these lung cancer studies, we . ) 3
evaluated a new second generation RARy compound, IRX5010, which is Tumor sizes were assessed by calipers every three days. Toxicity Treatments ] “ :
J v comp ! ! assessment was done by weighing the mice every three days. Flow Vehicle P<0.05 one-way ANOVA with

a?ez?:rlo%tseenc():f t?ﬁaiﬁg;;gzry?ﬁsﬂfoliF:]X;A64R7 ' trgﬁ:g&\%ﬂg:fgiﬁgs cytometric quantitation of Tumor Infiltrating T-cells (TIL) and Myeloid o 2 4 & 8 10 1 1 15 18 10mgkg 1 . 00 Dunnet's test compared to vehicle
J P y ! P Derived Suppressor Cells (MDSC) were performed at study end. Total T Ll ‘ control group
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assays and was better tolerated in vivo in mice. cells, and CD4 and CD8 effector memory cells were quantified as number \I\;Ieeﬁglél'umor Growth Inl‘(l)IOBItIOI‘:RR;ggg\ée to Vehicle C%rlt(;ol 10 +- . 10 L
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We previously presented (2023 SABCS) that monotherapy with our chgg Ilznpde;or:gﬁ(gc?;rvrﬁztnqurt;r:eourstlzs;gec?:;fz:?rsasrl:llg((::D%?)z,L?nggﬁﬁlggytic Anti-PD-1 14%  Anti-PDL-1 75% RN RN
second generation RAR gamma agonist IRX5010 inhibited tumor growth MDS’C (G-MDSC) were quantified és cells per ma of harvest.ed tissue Anti-PD-1+IRX5010 65%  Anti-PD-L-1+IRX5010 84% .
in the triple negative breast cancer EMT-6 syngeneic mouse model; and . . P 9
: expressing CD11b that are Ly-6C-low and Ly-6G+. _ _ , : , ,
in a human Her2+ JIMT-1 breast cancer xenograft mouse model. Mean Body Weight Change from Baseline Treatment of the EMT-6 murine model of triple negative breast cancer with the RARy
Growth inhibitory effects of IRX5010 in both models were accompanied Vehicle 7.5%  IRX5010 -4.2% selective nuclear receptor agonist compound IRX5010 plus a checkpoint inhibitor murine
by increased tumor infiltrating effector memory T-cells. We recently Chemical Structure of IRX5010 Anti-PD-1 8.5%  Anti-PDL-1 3.8% monoclonal anti-PDL-1 resulted in 84% inhibition of tumor growth, a 9% increase of
presented at the 2024 Society for Immunotherapy of Cancer Annual T - Rxoa7 Anti-PD-1+IRX5010 -6.8%  Anti-PD-L-1+IRX5010 -4.5% inhibitory treatment effect over anti-PDL-1 alone. Combination treatment with IRX5010
Research Conference positive effects of monotherapy with IRX5010 on 210 it  soor with monoclonal anti-PD-1 had no additive effects on inhibition of EMT-6 tumor growth.
inhibition of tumor growth accompanied by development of tumor ifos_ ' ' Effects of IRX5010 and Checkpoint Inhibitors on Tumor IRX5010 and IRX5010+anti-PDL-1 treatment regimens were well tolerated as assessed
infiltrating effector memory T-cells in mouse models of colorectal (MC38) o :: infiltrating T-cells and G-Myeloid Derived Suppressor Cells | by change in body weight. Flow cytometry showed that treatment with IRX5010 increased
and prostate cancers (MyC-CaP). In these models we also observed 00

------------ tumor infiltration of total and effector memory CD4 and CD8 phenotype T-cells, and
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inhibition of tumor infiltration by myeloid derived suppressor cells, OH S S Median Cells/mg Harvested Tumor inhibited tumor infiltration by G-MDSC. The effects were additive in combination with anti-

suggesting that combination treatment with RARy agonists such as A e . Total T CD4 Tem CD8 Tem G-MDSC | 5y 4 1yt not anti-PD-1. These findings are the first demonstration of additive effects of
IRX5010 with checkpoint inhibitors could have combination inhibitory e e i | logg]  Vehicle 131l 107 36 3349 | combination treatment with an RARy nuclear receptor agonist and an anti-PDL-1
effects on tumor growth in models of multiple cancers. We now present | gcgg of IRX5010 in RARY e IRX5010 2702 664 194 2246 | monoclonal antibody checkpoint inhibitor in a triple negative breast cancer mouse model.
data on the effects of IRX5010 treatments with anti-PD-1 or anti-PDL-1 transactivation assay is less than Effects of RARy agonist compounds on Anti-PD-1 1555 443 90 2758 They support that the observed inhibitory effects of IRX5010 on tumor growth have
monoclonal antibody checkpoint inhibitors on tumor growth, tumor 0.1 nM EC50 and in RAR« EMT-6 proliferation: IRX5010 (IRX4647F) and Ant!-PDL-l 1707 601 186 1741 multiple immune mechanisms of action rather than direct inhibitory effects on tumor
infiltrating T-cells, and myeloid derived suppressor cells in a syngeneic transactivation assay is greater other RARYy agonist compounds demonstrated Ant!_ PD-1+IRX5010 2090 661 406 2530 proliferation. They also provide a strong rationale for future translation of combination
murine EMT-6 triple negative breast cancer model. than 100 nM no significant inhibitory activity in vitro on Antl-PD-L-1+IRX5010 3862 1059 659 1568 treatment with IRX5010 plus an anti-human-PDL-1 monoclonal antibody checkpoint
EMT-6 proliferation at less than 20 mM inhibitor into clinical trials in triple negative breast cancer patients.
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