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Background:

The transformation of normal cells into cancerous cells is associated with changes in the
structure and function of ribosomes. This includes an increase in biogenesis, development of
mutations, and alterations in post-translational modifications of ribosomal proteins.! These
“oncoribosomes” show shifts in the pattern of mRNA translation compared to normal
ribosomes, which can lead to the genesis or sustainment of tumors.? Therefore, we believe
that selectively targeting oncogenic ribosome forms is a potential anti-tumor therapy. To
achieve this, we are leveraging our knowledge on the synthesis of ribosomal modulating
agents (RMAs) and their unique interactions.® We have prepared a library of >1000 RMAs and
screened this library against several cancerous cell lines as well as non-cancerous controls.

Assay methods:

Cell Culture: HEK293 (human embryonic kidney) cells used as counter-screen. SW1417 and SW948 are
colorectal cancer derived cell lines. NICH446 are small-cell lung cancer cells. NCIH1693 are non-small-cell lung
cancer cells. DAUDI are Burkitts lymphoma cancer cells. All cell lines grown as recommended by ATCC.

Screen: Cell lines were treated with compounds for 72 (HEK293), 86 (NCIH446), 120 (NCIH1693, DAUDI) and
144 (SW1417) hours. Cell viability was quantitated by assessing ATP levels at the end of the assay.

Organoids: CRC patient-derived organoids and a normal-tissue derived one were treated with 9 doses of
compound 9 at 60uM top concentration for 7 days. Cell viability was quantitated by assessing ATP levels at
the end of the assay.

Xenograft: Mice were inoculated subcutaneously with SW948 cells for tumor development and treated with
50mpk QD of compound 9, administered orally, for 22 days.

Protein translation detection: SW1417 cells were seeded for 48 hours and subsequently treated with
compounds 9 and 11 for 48 hours for both assays.

1. Nascent protein translation was assessed using a metabolic labeling assay that incorporates a methionine
analog, which was fluorescently labeled on a 96-well plate and quantitated.*

2. p21 protein expression was assessed via Western Blot assay. Protein lysates from treated cells were loaded
on 4-12% acrylamide gels. Anti-p21 antibody was used to detect protein on gel.* Image studio 5.2 software
was used to acquire images and quantitate intensities from both protein translation detection assays.
GraphPad Prism 9 software was used to calculate tumor volume, IC50 (uM), and relative protein expression.
Spotfire (TIBCO) 12.0.0.223 was used to plot bar graph for organoid response.
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SAR Examination of an example series

Benzyl and homobenzyl piperidines are most interesting
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Compound 9 inhibits protein translation in CRC cell lines

Nascent Protein p21

1.2+ 25—
2 2
|_|><_| 1.0 w 20-
S 55 =
% | BN DMSO % 1.5- B DMSO
a 0°- 9 (15uM) T 9 (15uM)
g 0a4- BN 9 (45uM) g - Bl 9 (45uM)
® (- 11 (15uM) © 05- 11 (15uM)
v [

B 11 (45uM) B 11 (45uM

% 0.0- % 0.0- (#suM)

SW1417

Left panel: Compound 9 targets oncoribosomes of a CRC sensitive cell line (SW1417), which
inhibits translation of selective subsets of protein resulting in their decreased abundance.
Compound 11, which shows no growth inhibition, does not.
Right panel: Cell cycle regulator p21 is known to be upregulated after ribosome biogenesis
stress, leading to cell cycle arrest and subsequent apoptosis.
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A phenotypic screen of our library of >1000 RMAs identified hits selective for cancer cell lines
over non-cancerous cell lines and demonstrated responsive SAR. The lead compound
identified by this screen showed selective inhibition of total protein synthesis in colorectal
cancer cell lines and induced increased expression of p21, a cell cycle regulator that is
indicative of ribosomal stress. The compound selectively inhibited the growth of CRC
organoids in vitro, and 50 mpk QD resulted in a 40% inhibition of xenograft tumor growth in
mice. As a result of this data, we believe that this series of RMAs is deserving of further
exploration and development as a potential anti-tumor therapy.
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