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Targeting Protein Homeostasis by Blocking Sec61 Dependent
\ Co-translational Translocation into the ER
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* Sec61 mediates co-translational translocation
of nearly all secreted and transmembrane
“client” proteins into the endoplasmic
reticulum

* Client proteins targeted to Sec61 through
recognition of signal peptide unique to each
protein — opportunity for broad or selective
inhibition of clients

* Previously described Sec61 inhibitors
demonstrate anti-tumor activity but lack
adequate pharmaceutical properties and/or
tolerability for further development

ences Figure modified from Puyenbroeck and Vermeire. Cell. Mol. Life Sci. 2018; 75 (9): 1541-1558



Discovery of Potent Inhibitors of Sec61 Dependent Secretion

Luciferase Reporter Screen of Sec61 Client Proteins
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KZR-834 Blocks Expression of Therapeutically Relevant Targets in
Expanded Inducible Reporter Screen
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Low nanomolar potency against
many targets of potential
therapeutic interest and

currently approved biologics



KZR-834 has Minimal Effect on Total Sec61 Client Expression

Global Proteomic Analysis of KZR-834 Treated Myeloma Cells (24hr)

Total Sec61 Clients Identified Secb61 Clients Downregulated >1.5 Fold
H929 U266
H929 U266
~1/7t of all predicted Sec61 clients detected in <10% of detected Sec61 client
measurable quantities in two myeloma cell lines proteins downregulated >1.5 fold
after KZR-834 treatment (250nM)
&e KE Z AR qianetal, AsH 2019, Abstract# 2076




KZR-834 Exhibits Selective Anti-Cancer Cytotoxicity
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Potent Sec61 Inhibition by KZR-834 Results in Broad Anti-Tumor Activity

KZR-834 Cell Line Screen
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Sec61 Blockade is Efficacious Against Multiple Heme Tumors
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Gene Expression Profiling of Sensitive and Resistant Myeloma Cell Lines
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Gene Expression Profiling Reveals Differential ER Stress Response

Gene Set Enrichment Analysis — 834 vs DMSO
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Upregulation of ER stress related gene

sets is exclusive to sensitive H929 cells
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Activation of the Unfolded Protein Response:
Background

Accumulation of misfolded proteins

Disruption of redox state
Alteration of calcium homeostasis

Apoptosis

Antioxidant response and/or
apoptotic genes

Golgi
degradation
"A' F :. 3 \
i A protein
Chaperones, foldases and folding

ERAD genes
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3 branches of UPR: PERK, IRE1, ATF6

Activated upon accumulation of
misfolded proteins

Acute activation reduces protein
load, increases protein folding
capacity

Prolonged activation can lead to cell
death

Figure from Flamment, et al. Cell Trends Endocrinol & Metab. 2012; 23 (8): 381-390
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Activation of the Unfolded Protein Response:
KZR-834 Induces Rapid, Potent Increase in IRE1 Activity
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detection of caspase activity (8hr)
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IRE1 kinase inhibition by
AMG18 partially protects
against 834 cytotoxicity
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Activation of the Unfolded Protein Response:
Prolonged Activation Downstream of PERK

PERK Branch of UPR
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Sustained activation downstream of PERK through
24hr. Distinct profile from control ER stress inducers

Figure modified from Darling and Cook. BBAMCR. 2014; 1843 (10): 2150-2163
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Modulation of PERK
activity partially rescues
834 induced cell death

*Increased ATF4/CHOP mRNA observed at all concentrations
of AMG44 tested alone and in combination with 834 13



Resistant U266 Cells Display Minimal UPR Compared to H929
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Minimal XBP1 splicing
and JNK activation
compared to H929

No pEIF2a, ATF4,
or CHOP detected
out to 24hr
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Sec61 Inhibition Synergizes with Proteasome Inhibitor Carfilzomib
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Combination with proteasome inhibitor synergizes

in both sensitive and insensitive myeloma cells.
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High Basal Expression of ER Resident Proteins Provides Potential

Predictor of Sens

itivity

Increased Expression of ER Stress Response Genes (CCLE)
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Summary

* Small molecu
therapeutical
immune chec

e modulators of Sec61 can inhibit expression of multiple
y relevant proteins including growth factors, cytokines, and

Kpoints

e Sec61 inhibitors show broad anti-cancer activity against multiple hematologic
tumor types in vitro and in vivo

* In sensitive myeloma cells, Sec61 blockade results in an unfolded protein
response, providing a potential link between basal ER stress levels and
sensitivity to Sec61 inhibition

* IND-enabling activities are underway for KZR-261
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