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MBQ-167 is a dual Rac and Cdc42 inhibitor with significant anti-tumor growth and

metastasis blocking activities in metastatic breast cancer cell and mouse models.
MBQ-167 reduces both Rac and Cdc42 activation by GTP exchange and -§>1¢
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consequently, decreases phosphorylation of the common Rac and Cdc42 | A 150-
downstream effector p21-activated kinase (PAK). MBQ-167 is currently in Phase 1 ’ - [ IR
.. . . . , . 4]
clinical trials in advanced breast cancer patients, and so far, has shown safety and H / /' Teoted mer sices r Single cell sequencing analysis Vehicle 5 100-
superior bioavailability up to 180 mg/kg BID (NCT06075810). Immune cell — s
phenotyping from mouse tissue (tumor and spleen) and plasma from mice with > 01010 E 50—
tumors established from TNBC tumors demonstrated significant changes in myeloid [ () (0@ 2 l%‘
cells and T lymphocytes indicating immune modulatory anticancer effects of MBQ- s spedionen fom mescony, Tunorisiisediardines 01010 0- . .
167 in the TME via inhibition of Rac and Cdc42. Immunohistochemistry (IHC) of Irsospertiolab. Rao/Ceiai2 Inbibitars, \ - eORe —s TN — MBO-167 Vehicle 500 1000
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breast cancer patient tissues demonstrate that Rac and Cdc42 are expressed in By N 500nM
basal, HER2+ and (or) ER/PR+ breast cancers regardless of grade or type. However, | | 1507
the levels of their active downstream effector PAK, identified via IHC using a phospho sides fom mor wewed sies. e )
samples. o
(P) PAK antibody, is elevated in invasive breast cancer. Since the majority of breast 03)100' DL _I_
cancers (~70%) are ER+, the objective in this study is to determine the effect of MBQ- i
167 in ER+ breast cancer, using an ex vivo drug testing platform. ER+ breast cancer Figure 1 . Breast cancer tissue processing and drug treatment. Tumor tissue in mammary MBO167 x
patient tissues (>2 cm lesion) were collected immediately following surgical — ghithaligl cell media were sliced into 500mm thick sections using a vibratome and incubated Q
resection. Tissue slices (5 mm) were incubated in 0-1000 nM MBQ-167for 24 h in ex for 4 hrs at a 37°CO, incubator while shaking. Tissue slices were treated with vehicle or 1000nM 1000nM " Vehicle 5001000
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vivo culture and fixed for H&E staining and IHC for PAK or p-PAK. A set of treated 2 o g . _ .
tissue slices were also snap frozen in liquid N2 and subjected to single cell RNA Seq MBQ-167 for 2.4 hrsf' Tissues were divided and a portion spap frozer.1 for S'ngl? cell sequencing,
to determine the effect of MBQ-167 on cellular heterogeneity in the TME. Results and a portion fixed in 10% formaldehyde and prepared for immunohistochemistry (IHC). Figure 3. ER+ breast cancer patient tissue respond to MBQ-167 treatment by reducing p-PAK
(N=5) show that when ER+ tissue slices following vehicle or 1000 nM MBQ-167 levels without affecting PAK expression.
treatment were fixed and subjected to IHC using antibodies to p-PAKT423 or PAK, p-
PAK levels were significantly reduced by ~70% without affecting total PAK levels.
From the frozen samples treated with vehicle or 1000 nM MBQ-167 for 24 hrs, a total S|ngle ceu SequenC|ng
of 10 libraries was created for single cell RNA seq for 5 ER+ tumors. These data
allowed us to systematically annotate the changes in gene expression in response to . . .
MBQ-167 in the different cell types within these tumor specimens. In conclusion, Figure 2. Single cell sequencing data. A. All Sample Intsgrated Single Cell UMAP Clustering _, Cleaved Caspase-3
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used to demonstrate target engagement for the Rac/Cdc42 inhibitor MBQ-167 in ER+ tissue samples. B. Volcano plot for the [ o | B
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Breast cancer can be cured if detected early; however, when breast cancer o S o S R\ A
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metastasizes, survival rates are reduced from 90% to 20%. Dysregulation of Rho 2 - g S Q)o'"
GTPases (Rho, Rac, Cdc42), which are critical for cancer cell migration, are central to B ¥
metastatic cancer progression. Therefore, we focus on developing and characterizing )
RaC/CdC42 inhibitors in breaSt Cancer. RaC and CdC42, When aCtiVated b Cell Surface All Samples Cancer Cell Type Volcano Plot ° ° ° ° ° ° °
: : : : Yo AilSatrsglax NG RaTin SN Call Dipa Vileana BIE e s O e s o s Figure 4. MBQ-167 also reduces cell proliferation, as evidenced by KI-67 staining and increases
receptors, regulate multiple pro-cancer signal cascades including those activated by © 15 © loniic © puae @ plueandionc T T e — ) ] o
their direct downstream effector p21-activated kinase (PAK)'. In addition, Rac and o apoptosis as evidenced by Cleaved caspase3 staining.
Cdc42 are pivotal cytoskeletal and signaling regulators during both innate and N __
adaptive immune cell migration relevant for immune suppression in the tumor - s L - - =
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that regulate both cancer cell and immune cell migration, as well as their crosstalk 01 , — ———— ——a L _— .
sighaling at the TME. To test the hypothesis that Rac/Cdc42 inhibition negatively ogogaee Conclusions
affects both cancer cells and immune and stromal cells in the TME, we analyzed the
effects of MBQ-167, a Rac/Cdc42 inhibitor that we have developed?%, on the e 4 ey s . . .
. Q . . 2 . C. * ER+ breast cancers respond to the Rac/Cdc42 inhibitor MBQ-167 by demonstrating reduced activity as
transcriptome of cancer and associated cells in breast cancer patient tissues. ifiad b i he bh h lati f their d py PAK
Estrogen receptor (ER) positive invasive breast cancer tissues were selected for this quantitied by using the phosphorylation status ot their downstream eftrector .
study, because the current participants in the Phase 1 clinical trial have ER+ Top 25 downregulated pro-cancer protein coding genes in Top seven upregulated tumor suppresors in cancer cells
advanced breast cancer. So far, MBQ-167 has no adverse effects in the participants cancer cells s T e e e memmror 1o o] © Cancer cells, epithelial cells, endothelial cells, fibroblasts, macrophages, and basal cells in the TME
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efficacy in ex vivo cultures of ER+ breast cancer patient tissue. The single cell RNA PCBP3 | Poly C binding protein, pancreatic, breast, brain cancer T1E08 | 2.8 0507 T ortor candionts s Mg woters e N-iees dasomyaton oo T
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