SLC7AI1 | modulates sensitivity to the first-in-class mitochondrial peroxiredoxin 3 Mesothelioma

Research Programme

inhibitor thiostrepton (RSO-021) via a ferroptosis independent pathway J s

~ Terri Messier!,Victoria Gibson', Joanna Dzialo?, Aleksandra Bzura?, Charlotte Poile?, Stephanie Stead', Alexis Saaman’,

George N. Naumov3, Dean A. Fennell? and Brian Cunniff'

The University
of Vermont

LARNER COLLEGE OF MEDICINE z‘\

UNIVERSITY OF

LEICESTER

Leicester Biomedical
Research Centre

o &
:!!

|. University of Vermont, Larner College of Medicine, Department of Pathology and Laboratory Medicine. 2. University Hospitals of Leicester, N I H R

R|S Oncology

THE UNIVERSITY OF VERMONT ,
Beyond Expectations

REDOX

s Leicester UK. 3. RS Oncology, LLC
Background Results
Mitochondrial peroxiredoxin 3 (PRX3) has been identified as an actionable cancer 'Erastin B s C 150 A 150 - I:'M_TSR B 7 o= HM
vulnerability that is currently being investigated in the first-in-human phase 1/2 clinical trial, — TS + Cystine HM-TSR (-TS) p20 E 6
MITOPE (NCT05278975). RS0O-021 (Thiostrepton or TS) is a redox-active drug that s TS - Cystine z L S 5
inhibits PRX3’s peroxidase activity via covalent adduction of its active site peroxidatic and 2 100- : EgaSt'E _ £100+ (_50100' ; X 4
resolving cysteine residues, forming an irreversible crosslink across the protein dimer S + Erastin § * > € 3
(Figure 1). Covalent inhibition of PRX3 results in tumor cell death due to a diminished °>\o 504 2 50- 3 50 <=(3 2. i
ability to remove high levels of mitochondrial reactive oxygen species (ROS) in cancer S =
cells. To better understand the mechanism underpinning sensitivity and resistance, human 0 | | : | 0! . . | | |
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to identify synergistic interactions. Erastin, an SLC7A11 inhibitor exhibited the greatest 5 Eréstlh o [Compound] UM " & o HM-TS
synergy when combined with TS, potentiated PRX3 covalent crosslinking and cellular ROS Figure 3. TS and erastin have synergistic activity in Meso cells. A) Synergy distribution plot and Zip Synergy Score L D @1@ % el - HM-ER
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to TS and resistance could be overcome with the erastin. TS-tolerant cell lines have of I—I_M cells to TS, E.rastln, or TS + erastin (N = 2). C) Cell viability curves of HM cells treated with TS in media +/- > - S 50 = HM-TSR-TS
significantly slowed proliferation. Ferroptosis inhibitors did not inhibit TS or TS in cystine supplementation (N = 2). cappn ~* HW-TSR-ER
combination with erastin. Lastly, SLC7A11 expression was determined to correlate with A B % 05- * - C 15000- * D DD . | - HM-TSR-TS/ER
cytotoxic responses in a cohort of TS-treated mesothelioma surgical explants. In summary, o ] + - + - + - Cystine 0.1 1 10 100
SLC7A11 upregulation confers tolerance to TS through a mechanism involving a cysteine- . ) PRX3-TS-PRX3 g 0.4 T . T : [Compound] uM
dependent modulation of the redox state, that can be overcome by the addition of an o = 10000+ - - PRX3-TS Figure 6. TS-resistant cells over-express SLC7A11 and are re-sensitized to TS by
SLC7A11 inhibitor. § 0.3 % R O Erastin (ER). HM cells were dosed with TS by repetitive drug treatment with a short 24-
: o 0.2 ' 48hr recovery period. TS concentration was gradually increased by 1.5-fold until a
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Cancer Druas /< g OHRSERONERY: @ olerant cell line with tolerance at 5 uM after 8 months. ell viability assay o , HM-
g:, \/:, —sn — . . PRX3-TS <2 E ool=l [T 11 ol 11 Ctrl TS ER TSR (TS-resistant) and HM-TSR cells removed from TS pressure for 20 passages. Note;
2:: ER: sizHH :,Z: za‘ _»zR| ‘TS c}‘\ e Q/Q" Q/Q- <2 ((/Q~ ((/Q~ partial resistance of HM-TSR cells is reversible when pressure is removed. B) Cell
—— —— ‘%sm ‘%sm & ,\g" growth analysis pf HM and HM-TSR cells over 125 hourg (r.1.= 4). C) Western blot of
L | | - PRX3 Figure 4. Erastin potentiates PRX3 crosslinking and ROS generation by TS. A) Western blot from HM cells treated SLC7A11 levels in LP9, HM and HM-TSR cells. D) Cell viability assay of HM and HM-
NADPH + TR2+ TRX2 Oxidative Stress with TS (1 uM), erastin (ER, 2.5 uM) or TS + ER for 24 hours. Samples were run under reducing conditions by SDS- TSR_ cells treated with TS, ER or TS + ER for 48 hours. Note the shift in sensitivity of the
Tumor Cell Death PAGE. B) Quantification of PRX3 dimer (TS-crosslink) to PRX3 monomer (unmodified PRX3) from protein western blots red line (HM-TSR-TS) to the black line (HM-TSR-TS/ER).
Figure 1: Thiostrepton (TS) is a covalent inhibitor of mitochondrial Peroxiredoxin 3 as ip A(n =2 biolqgical replicates). C) ROS. levels in celis treated with TS, I.ER’ or TS+ER for_ 24 hours (n = 2 I?iological A [ T | ] B 100/ i i
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6 Figure 5. TS synergy with erastin is independent of ferrostatin sensitive MOA. A) Cell viability curves of cells @ 157
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150+ not TS cytotoxicity (Red vs. blue lines) B) Cell viability curves of cells treated with indicated compounds for 48 hours. ) £ |
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TS treatment at 4 uM doei‘, not)alfer BAP1 protéin exprgssion.pB) ECs, values f(()r TS in r)10rmal and Figure 6. Knockdown of SLC7A11 potentiates TS activity. A) SLC7A11 expression measured by RT-gPCR in Fundmg and FlnanC|a| DISClOSUI"eS
MM cell lines (* p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001, n = 4 biological replicates) C) HM cells at 48 hrs post transfection with indicated siRNA (Ctrl nontransfected, scramble 1 (SCR 1), scramble 2 This work was funded by RS Oncology, LLC through a Sponsored Research Contract to
Protein western blots of BAP1 and GAPDH in HM scramble control (SCR) and BAP1 siRNA (SCR 2) and SLC7A11 siRNA) n = 3 biological replicates. B) Cell viability assay of HM cell line with indicated The University of Vermont and the University of Leicester. T.M., B.C, G.N.N, and D.A.F.
expressing (siBAP1) cells. D) Cell viability curves of cells treated with TS 48 hours (n = 3). permutations treated with TS, n = 3 biological replicates. C) Western blot of PRX3 in the HM cell lines with indicated are paid consultants and B.C. and G.N.N. are equity holders in RS Oncology, LLC. The

permutations. PRX3 crosslinking is increased in the SLC7A11 KD samples. MITOPE study is sponsored by RS Oncology LLC.



