KT-333, A First-in-Class STAT3 Degrader, Caused Strong
STAT3 Degradation and Consistent Downstream Biology lK VMER A

In Vitro and In Vivo

Yatao Shi, Eric Kuhn, Karen Yuan, Yogesh Chutake, Vaishali Dixit, Michele Mayo, Joyoti Dey,
Bin Yang, Haojing Rong, Phillip CC Liu, Dirk M Walther, Chris De Savi and Kirti Sharma

INTRODUCTION . . In Vitro Proteome-wide
STAT3 Is a crucial transcription factor regulating many In Vivo PKPD and Efflcacy SeleCtiVity of KT-333

downstream signaling pathways including the JAK-STAT
and interleukin signaling pathways. Aberrant STAT3 Flgure 3: KT-333 distributed into tumors (a), induced strong STAT3 Figure 4: KT-333is highly selective for STAT3in SU-DHL-1 cells and human

L . . . . degradation (b) and resulted in deep and stable tumor growth inhibition PBMCs.
activation contributes to the survival, proliferation, stemness (c, d).

and metastasis of tumor cells as well as the activation of

immunosuppressive cells in the tumor microenvironment. 10xDC95 at 8h in SU-DHL-1 10xDC95 at 24h in hPBMCs

STAT3 cannot be targeted by traditional drug design ~ ' : Leg:;;
approaches, and therefore has been historically considered 5 oo - iy B 10001 . O3mere 36 _ e Other STAT
an “Undruggable” target. Targeted protein degradation g3 1o B T S o 2 E o ey e
(TPD) is a novel therapeutic modality targeting £% o £ i T4 > 4
“Undruggable” oncogenic proteins. Heterobifunctional g% 100 | S Cllig/iékg gé T 90% degradation § ‘ :‘2%
degraders recruit endogenous E3 ligases to ubiquitinate S\ e ® §’ : S
substrate proteins, leading to their degradation by the = 1% T @ = a@m o @) % w4 12 20 & T2 o
oroteosome. Time (hr) Time T T et T s

STAT3 degrader, KT-333, for the treatment of heme -25 0 2.5 -25 0 2.5

: : : : : ehicle Log2(300nM KT-333/DMSO Log2(300nM KT-333/DMSO
malignancies. PK-PD/Efficacy studies with tumor xenografts 5 5 make W = Veice 92{ ) el )
. . L i i = KT-333, 10 mg/kg Q2W | _ _
demonstrated KT-333-driven STAT3 degradation and tumor O oA TANRAR I = KT-333,30mg/kg Q2W Figure 6: Protein level changes (a) and enriched downregulated pathways

-#- KT-333,15 mg/kg QW
——

regression. Quantitative = MS-based proteomics was 3000 KT-333, 45 mg/kg QW ‘ 3000 - (b) in response to KT-333 treatment show the same trend in cultured cells
performed to understand the selectivity and mechanism of & T (invitro) and in xenografts (in vivo).
. L .. E E>
action (MOA) Of KT_333 In VItro and In VIVO. Eé E”w’ sl d 24h Pearson R=0.61, Slope =1 48h Pearson R =0.42, Slope =0.75
+ 5 H
gg S ¢ g 2 o ~
e O 5<% 1000- = . S .
KT-333 AS A FIRST-IN-CLASS £ = : = il <2 .
- - - s 5 6 1 ’/ ; P
~ s prd e 8 P
STAT3 DEGRADER P ookl - : -
0 5 10 15 20 25 0 10 20 30 40 50 3 0 e 3 <
. . . . Days (Post-randomizatio Days (Post-randomizati °? i Vs
Figure 1: Mechanism for targeted protein degradation (a). KT- ST aranrin, S S E | 3y EO gz (o
333 causes STAT3 degradation and blocks STAT3 downstream : : = o 0 s 2
@] S A = KIF2C® @ oo
biology (b). In Vivo Vs. In Vitro MoA and I < o g °°§‘;;':;§:,2.‘;°m :
. (o)) P TNFRSFS @ N RRMZ o~
S = S, o w1Rap &raT3 °
i Biomarker ID 32 g g
Figure 5: In vivo proteomics confirmed significant STAT3 degradation with -3l - > - = 0 5
downstream signaling-related protein changes in 10 mpk KT-333-treated Log2(300nM KT-333/DMSO) in vitro Log2(300nM KT-333/DMSO) in vitro
xenografts. e Cell Cycle ® Cytokine-mediated signaling pathway
© E3 recognizes proteins STAT3 Degrader 8 | 24h ’ 8' 48h 8' 96h b Q 24h . 48h A ;
T KT-333 2 | i ° co Cytokine-cytokine o Cytokine-cytokine
Ubiquitin chain transferred e receptor interaction - receptor interaction
© Protein is marked for degradation O M~ .
o 6 D 6/ 2 6. = S
3 3 3 > o S
S S S £ s
lQ. 4 |Q. 4 'Q- -§ Itc) '5 Interleukin-4 and
=1 S S 4 o © Interleukin-13 signaling
g 2 2 £ 9 =g ®
EX P E R I I\/I E N TS _|' 2. _'I 2 _'l 2 g = 5 e P | p53 signaling bathway
EReo ' ' % | cen proliferation % A \ | o @
] Y DR Bhai-- ° N Rt  dhaa O F. e = O = 0
In Vivo Efficacy Model: Subcutaneous tumors were . a T | 5 ol e o
. . . . . . . : - 0] o : PR = 4 Cell proliferation
. - - - . i i = i i _ i . . . «— | @ Regulation of cell proliferation . ©® P
established In |mmunocomp.rom|sed host strain mice usm.g o ™ e o e % 5% o: © o | N S 5
SU-DHL-1 ALK+ ALCL cell lines. KT-333 was formulated in Log2(10mpk KT-333/Vehicle) Log2(10mpk KT-333/Vehicle) Log2(10mpk KT-333/Vehicle) = 3 & & 7 7 3 3 7 S
buffered PBS and administered IV on either a QW or Enrichment factor in vitro Enrichment factor in vitro
_ STAT3 e Significant Up e Significant Down , _ L _ _
QZW SChedUIQ. TumOr VOlumeS were measu red by C a“p er e Cytokine-mediated pathways e Cell proliferation/survival-related pathways « Cell cycle-associated pathways
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PKPD Study: SU-DHL-1 tumor bearing animals were downregulated from 24h to 48h (a, b), while cell cycle-related proteins showed downregulation after 48h (b).

administered a single dose of KT-333, and plasma and 2 IL1R2 I+
tumors were harvested at 0, 6, 24, 48, 96, 168 and 240

hours. KT-333 drug levels was measured by LC-MS and
tumors evaluated for STAT3 protein by a targeted MS
assay.
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Figure 2: General workflow of KT-333 in vitro and in vivo
proteomics
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Proteomics Study: For selectivity analysis, Human ® Cellcycle
treated with KT-333 at 300nM (10XDC95) for 24 hours. SU- AV
DHL-1 cells were treated for 8h, 24h and 48h for selectivity -

and MoA analysis. Tumors from mice treated with vehicle SUMMARY
for 24h and 96h as well as 10 mg per kg (mpk) KT-333,
were harvested after 24h, 48h and 96 hours and selected
for in vivo proteomics analysis. Cell pellets and tumors were
processed as shown In Figure 2. 16-plex TMTpro tag was

used for quantitative analysis. A proteome depth of >8,000
proteins was achieved in in vitro and in vivo proteomics ° Pathway analyses revealed down-regulation of cytokine-mediated signaling pathways at 24h and 48h, while cell cycle signatures were

experiments. Statistical analysis was carried out using the downregulated from 48h onwards, indicating that cell cycle arrest and subseqguent apoptosis are the main drivers of efficacy for KT-333.

Limma statistical package. A weighted cutoff between -« The consistent protein and pathway changes in vitro and in vivo demonstrate that the MoA of KT-333 observed in vitro translates well into in
statistical significance and fold-change was applied. VIivo tumor models.

- KT-333 is a first-in-class, heterobifunctional small molecular degrader that potently and selectively degrades STAT3 protein in immune cells
and tumor cells.

» Targeted proteomics showed >90% degradation of STAT3 by KT-333 in tumor cells within 48h. KT-333 treatment induced tumor cell death
and growth arrest in xenografts.
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