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* YTHDCL is a nuclear epigenetic “reader” of msA-
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* YTHDC1 condensates drive the proliferation of Acute
\ Alternative Splicing ~ Myeloid Leukemia (AML) cells through sequestration of
onco-protective msA RNAs (i.e., MYG, BCL2) thus

protecting them from degradation® )
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Figure 1. A, YTHDC1 s required for AL cellviability. KG1 and MOLM13 cells were treated with siControl or SYTHDCL and growth was measured after 5 days using Cell-Titer Glo (CTG).

B. KG1 cells from () were collected 48 hours after electroporation, and YTHDCL levels were assessed by Western Blot. C. RNA was extracted from KGL cells fram () and levels of MYC or
BCL2 transcripts were detected by QRT-PCR. D. Samples from (A) were collected 48 hours after knockdown and RNA'scq was performed. Hallmark gene sets enriched in SYTHDCL- vs
\_ sicontolresed el ae ltied
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/" PhaseScan: Microfluidics-based screening for modulators
of phase separation?
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Figure 2. A. MYC méA-RNA induces liquid-liquid phase separation of YTHDCL. Phase diagrams (left) and PhoseScan microfluidics droplet images & phase diagrams

right) n the presence or absence of MYC m°A-RNA. B. Purified Emerald-YTHDC1 from Sf9 cells for PhaseScan screening. C. Primary PhoseScan screening of ~50k small
molecule compound library identified compounds tha reduce the number of condensates triggered by MYC m°A-RNA and/or shift the phase boundary.
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YTHDC1 inhibitors selectively dissolve condensates
through disrupting méA-RNA binding

Molecular characterization
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Figure 3. A. YTHDC1 condensate formation triggered by incubation with m°A-RNA was imaged in the
med as in (4),
pound B is plotted. C. Grating Coupled Interferometry (GCl) demonstrating direct interaction of
Homogenous Time-Ress
lemonstrating the selective effects of Compound B in disru
RNA with the YTH domain of YTHDCL, but not with that of other YTH-domain family members. E. KG1
condensates 24h after treatment with DMSO

presence of DMSO or Compound B. B. Experiment perfor
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in of YTHDCL. D.
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YTHDC1 condensate dissolution with Compound B.
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Cellular condensate characterization
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YTHDC1 inhibitors impact AML cell viability,
stemness, and oncogene expression
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Figure 4. A. MOLM13 (AML) cells were treated YTHDC1 inhibitors for 3 days and effects on cell prolferation were measured by CTG. B-C. MOLM13 AML cells were treated with
increasing concentrations of YTHDCL inhibitors and apoptosis (8) or differentiation (C) was measured after 5 days by flow cytometric quantification of Annexin V positiity or

was used as a positive control. D. MOLM13 cells were treated for 24 hours with Compounds B-C
for 24 hours with DMSO or 0.3 uM Compound C, and levels of BCL2 and Cleaved

CD11b expression, respectively. For differentiation experiments, 1 M ATRA

and relative expression of BCL2

was measured by qRT-PCR. E. MOLM13 cells were treated
pase-3 were measured by Western blot. . Table comparing the biochemical and cellular potencies of Compounds B-C.

\

B w cn
-+ Compound B . c 5 -+ Compound B
1 %1 = compounac - §2 5| = compounac
%o £2" = wra
H Ein
< ]
* i
et g,
o om o1 1 oo oot T
[Compound], ym {Compound], it
©
@““o F
SF® _(‘anpound _cmwnd
Biochemical HTRF
— = Bol2 sy o (M) 0039 0005
Cellular condensate
Jm | lomed e 2u oa3
! Caspase-3
MOLM13 Proliferation
1Ceo (uM) 343 024
S e Tubulin

/ YTHDC1 inhibition results in reduced AML tumor burden \
and prolonged survival in multiple in vivo models
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Summary

* YTHDC1 is an epigenetic nuclear reader of msA-modified RNA that plays a critical role in the survival of AML cells
*  PhaseScan technology provides a novel approach to screening modulators of liquid-liquid phase separation

« Transition Bio has identified potent and selective inhibitors of YTHDC1, which dissolve condensates at the molecular
and cellular level

* YTHDC1 inhibition leads to downregulation of important oncogenic transcripts (e.g., MYC, BCL2) and ultimately
causes AML cell death and differentiation

* YTHDC1 inhibition causes reduction of tumor burden and prolonged survival in in vivo models of AML
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