Leveraging Pre-Clinical Animal Model of CTCL to Explore Therapeutic Potential of a Novel STAT3 Degrader
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Abstract Mouse Model of CTCL High selectivity of the STAT3 degrader Pre-clinical efficacy studies in a murine model of CTCL

STAT3 enhances pro-survival signaling essential for T cell expansion, but when Kymera degrader is highly selective for STAT3 in a non-Hodgkin SU-DHL-1 cell

this pathway 1s not appropriately regulated, aberrant STAT3 signaling line, with proteomics analysis revealing selective targeting of STAT3 and no impact

contributes to T cell lymphomagenesis. on other STATS:

Cutaneous T cell lymphoma (CTCL) is a type of mature T cell lymphoma 10 DCys at 8h in SU-DHL-1

characterized by the accumulation of malignant T cells in the skin. Our

analysis, along with other recently published sequencing studies, identified Stat3C H IRES-GEP *Targeyed RI digest

upregulation of the STAT3 cytokine signaling pathway as a key driver of CTCL SIZE =KD

pathogenesis. In normal processes, STAT3 activity 1s transient, but

dysregulation of this pathway 1s observed in several human malignancies, Disulfide bridge between the c-terminal

including CTCL. Aberrant STAT3 activity in malignant cells promotes loops of the i'fuf;r:? gi%g;"cvo monomers

transcription of target genes that promote proliferation and survival of '

transformed T cells. Translocations resulting in STAT3 duplications, activating - N 5 i R 1 7"

mutations in the SH2 domain of STAT3 and activating mutations in kinases - N ~- ! ' [ TTmt
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upstream of STAT3 all contribute to hyperactivation of this JAK/STAT " ks mii; il
signaling pathway in CTCL. STAT3 signaling in bystander cells within the 12 14 16 18 20 22 24 26 28 30 32 34
tumor microenvironment may further contribute to tumor progression, although
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the precise role of this signaling pathway in malignant disease i1s context of targeted ES cells | £ ’ ramatic amelioraton or disease In animals treated wi egrader starting a

dependent. ' ~3mo of age 1x week IV KTX-115 with drug holiday every ~4 weeks (QW x4 weeks,

1 week off). Phenotype scale ranges from (0) no phenotype to moribund (5). The

We have used conditional gene targeting to develop a fully penetrant STAT3- . . . . . . . . .
. . Tareeting STAT3 sienaling in murine model of CTCL mice on the lower end of the scale display dry skin and a range of hair loss, while
dependent small animal model of CTCL that recapitulates many key features of CD4-Cre 8 8 8 8 on the more severe end of the scale animals develop obvious sores and lesions.

human disease. In this model, a constitutively active form of STAT3 1is loxP | loxP fit  Expression loxP KTX-115 (uM)
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expressed exclusively in T lymphocytes. The autochthonous mouse model is o I Al Stat3c'. IRES-GFP LI o ‘ IRES-GFP 8007
characterized by progressive accumulation of malignant T cells in the skin and - - 52
secondary lymphoid organs. Our molecular analysis of T cells from this mouse 100 kDa -
model revealed a transcriptional signature that largely mirrored the one found in . CD4Cre Stat3C=trfl* CDACre 75 kDa -
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malignant cells from patients. We have now taken advantage of this tractable -5 100 kDa - R B Vehicle treated
animal model of CTCL to evaluate the therapeutic potential of a potent and o 75 kDa - i 0 KTX-115 treated
selective E3 ubiquitin ligase-based novel STAT3 heterobifunctional degrader

for targeting this difficult-to-treat hematologic malignancy. Weekly intravenous L R s vy Degradation of STATS3 by degrader, KTX-115 in stimulated T cells isolated from N &
administration of the degrader was well tolerated and led to significant | - O sl the animal model. X \oQb‘(}Q
reduction of STAT3 levels in circulating and skin-resident T lymphocytes. i TRy e " s Sl . _ _ _ _ ,8,09 @09 o
Progression of disease in our preclinical model was notably blunted upon s e e . 1, (I = Lymph Node Circulating Skin-resident &
administration of the STAT3 degrader with dramatic reduction m T cell T cells T cells T cells Evaluation of STAT3 degradation in skin-resident T lymphocyte from pre-clinical

accumulation 1 the skin and lymph nodes. We will report on pre-clinical ] ; ; animal model of CTCL. Flowcytometric analysis for CD4 T lymphocytes isolated
evaluation of the degrader and the impact on disease progression, T cell s ﬂ ] ] from skin of animals treated with QW x 4 weeks/1 week off schedule. Treated

accumulation, activation and proliferation in vivo following weekly drug CD4Cre STAT3Cstor”* mice and control littermates were sacrificed 48hrs following
administration. Targeted protein degradation represents a novel therapeutic the last dose.

modality enabling direct targeting of previously undruggable oncoproteins such
as STAT3. These data provide a rationale for selective STAT3 degradation as a
therapeutic strategy for malignancies such as CTCL that are associated with _, A.
constitutive activation of STAT3 signaling. | : , Comp-APC-A :Sta Comp-APC-A :Sta Comp-APC-A = Stat
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Mechanism for Targeted Protein Degradation

Co-opting a Naturally Occurring . . Tareeted Small . . | . . . . . . .
Process to Regulate Protein Levels G Disease-causing N lecule Our analysis, along with that from other groups, identified upregulation of the : Immunofluorescent imaging of untreated (left) and treated (right) dorsal skin from

Target Protein Protein Degraders STAT3 cytokine signaling pathway as one of the key drivers of CTCL. To further | ) ) STAT3storf’* CD4Cre mice. Inset shows the morphology of the T lymphocytes.
° E3 ligase recognizes protein

explore the role of STAT3 signaling in lymphomagenesis we took advantage of v e S
° Ubiquitin chain transferred
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conditional gene targeting to generate a mouse model 1n which expression of a
hyperactive STAT3 mutant protein (STAT3C) 1s induced in a tissue-specific ,
O Venhicle treated

manner via Cre-mediated deletion of an upstream stop cassette. The mutation in 0 KTX-115 STAT3 hvoeractivation is sufficient to drive T cell expansion and
the SH2 domain of STAT3 mimics the activating mutations found in some CTCL yp u P

patients. The R26STAT3Cstortl allele has an IRES-GFP sequence to track the cells _ S o _ _ acpumulation of mallignant T c.:.eIIS in the skin of CD4(?re S_TA-I__BCStOpﬂH
in which the floxed stop cassette is deleted. To examine the role of STAT3 in the Efficacy of STAT3 inhibition in T cells in vivo. Mean fluorescent intensity of total animals, demonstratmg the critical role of JAK/STAT s|gnal|ng in T cell

, ) , , STAT3 labeling on ex-vivo isolated T lymphocytes from lymph nodes, circulation lvmphoma bpathoaenesis. A STAT3-specific dearader demonstrated
Broad Opportunity | . transformation of T lymphocytes we used CD4Cre, a T cell-specific Cre line. - fl/+ - - _ y p_ . P e .g : . _p . J :
| ymphocyt p and skin of STAT3Cstor* CD4Cre mice treated with STAT3 degrader shows 3-4x exquisite specificity for STAT3 in cell lines and in ex-vivo lymphocytes.

KYMERA egrded Protei :‘ AW Young CD4Cre R26STAT3Cstr* mice are indistinguishable from wild-type reduction in STAT3 protein levels after a single treatment with the STAT3 degrader. Ctonfe i . . oY
Effictent 55t 8 e littermates. However, by 6-8 months of age >90% of CD4Cre R26STAT3Cstortl/* Cells from animals treated 48hrs prior to SACing were analyzed by intracellular Treqtment of CD4Cre STAT3CsPl* mice results in dr.ar.natlclamelloratlon
w ST N mice develop a disease highly reminiscent of CTCL: (i) these animals have flow cytometry. STAT3 staining for CD4+ TCR{+ lymphocytes shown. Lymphocytes of disease and prevented deyelopment of characteristic skin pathology.
from skin were isolated following liberase-based digestion protocol. The STAT3 degrader KT-333 is under development for STAT3-dependent

T cell malignancies including CTCL and is currently in a Phase 1 clinical
study.

Conclusions

Prolonged Impact

b e e A AL '7 severe inflammation and scaling of the skin, (11) striking expansion of activated T
T cells 1n peripheral lymph nodes and (i11) characteristic T cell infiltration in the
epithelium.




