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RESULTS

Figure 6. KZR-616 reduces multiple B and plasma cell populations in association with down regulation of B cell
activation and plasma cell differentiation

BACKGROUND

 Proteasome inhibitors such as bortezomib, used to treat multiple
myeloma, target both forms of the proteasome (Figure 1).

« Bortezomib has been used successfully to treat patients with

Figure 3. Significantly altered gene modules in the spleen
or kidney of KZR-616-treated NZB/WF1 mice as
determined by fGSEA

Figure 4. Top canonical and disease functions modulated
in the spleen and kidney of KZR-616-treated
NZB/W F1 mice via IPA analysis

Figure 8. Significantly altered gene modules in the kidney or
spleen of KZR-616-treated NZB/W mice vs patients
treated with KZR-616 as determined by fGSEA

: i ivati i i Il Genes
systemic lupus erythematosus (SLE) and lupus nephritis (LN)."? Spleen GO B cell Activation Antibody Secreting Ce : :
Y PUs erythemal (SLE) P phritis (LN) ) gene modules from Figure 3 in Abstract #2528
« KZR-616 selectively inhibits the LMP7 and LMP2 subunits of the Gene Modules Canonical Pathways  Disease and Biofunctions rotal B Cells Vature B Celle cerminal Contor Colle crine I S
. . . 121 -1 ene
iImmunoproteasome, is in development for the treatment of LN, Pl Smating n T Lymphocyts . o . ) B N
. . . . GO MitOChondriaI Matrix Role of NFAT in Regulation of the Immune Response Lymphopoiesis :E;:L o — .M3.1 Erythrocytes
and has completed Phase 1b studies in patients with SLE (ACR Hallmark Oxidative Phosphorylation e ot s 5 5 5 H N — wans o
AbSt Fa Ct 2520) _3 Hallmark Fatty Acid Metabolism PI3K Signaling in B Lymphocytes Lymphocyte homeostasis §. Sx10° 7 §. $x10° 7 é. Sx10° 7 Tnfrs]fg'lﬁ: -- Fos ! L1.M4.0 Cell Cycle And Transcription
. ] Watkins Erythroblast Calcium-induced T Lymphocyte A;pop::osi:s 4 :ce:: :omfos:sei:t g g g 'g"i'(‘ , I'I: GO Mitochondrial Matrix
¢ We preV|OUS|y demOﬂStrated that KZ R_616 treatment effeCtlvely DC.M3.1 Erythrocytes -2 'cos-'COSLSB'ggz:::ge::t:f;:;a:n; N Di:feere:t‘i’:t;: of T lymphocytes § 15106 § 2105 - § X106 — Trg;s;: — - Ly6a |— Hallmark Oxidative Phosphorylation
. . Li.M4.0 Cell CVCle And Transcription Th1 Pathway Cell survival g ;'3 § Clégizg Hallmark Fatty Acid Metabolism
OlOCkS the prog reSSIOn Of |u pus In the N Z B/W mouse mOdel Of GO MyeIOid Leukocyte Mediated Immunity CD28 Signaling.iranTE:L::::z:z E::::I:blilci)zeostasis g 5x10° - g 1106 g 5x10° - BI::E; Mndal — GO Cell Adhesion Molecule Binding
e N ) I n CI U d I n g red U CI ﬂ g Se rU m | eve | S Of a nt I _d S D N A a ntl bOd IeS .4 Go Gl’anU|OCVte Migration Phospholipase C Signaling Cell movement C;:‘: , — Zbp — GO Regulation of Apoptotic Signaling Pathway
] ] ] GO Regulation Of Apoptotic Signaling Pathway GPT St'g:a,':f:a:,:v,f:y ::n::::e::::: of cells Latz _[ GO Granulocyte Migration
* Here we describe changes to global gene expression in the spleens GO Cell Adhesion Molecule Binding e A e 2 e o hor T ymehocytes O e O e O e - 60 Myeloid Leukocyte Mediated Immunity
. - - . GO Erk1 And Erk2 Cascade Inflammasome pathway Cell viability of leukocytes cd79a GO Regulation Of T Cell Activation
and kidneys of diseased mice following KZR-616 treatment. GO Cytokine Activity m wos i N SLPCs Spleen e e - reoctome mmune Systom
Hallmark IL2 STATS Signaling :. HMGB1 Signaling QI_ Phagocytosis of cells 5x105 — Veh KZR-616 gg: | - TxndeTl GO B Cell Activation -1
. . L. GO Cotranslational Protein Targeting To Membrane o g_ . n.:s: ::Z:::::Z 5- 2:::::2,::5:;1 :";us SVCfnff m ﬂ GO Lymphocyte Activation m
F I g u re 1 - PrOteaso m e s u b u n It Co m pos I t I o n Angelova T Ce“S 3 T Cell Exhaustion Signaling Pathway g.- Quantity of mononuclear leukocytes 4x10° 2::—2':1 2 - Tigit GO Regulation Of Lymphocyte Activation ] o 5
GO B Cell Activation m MIF-mediated Glucocorticoid Re?ulation 105 10 Cell m-ovement of myeloid cells % i";‘(i?: 8. Hallmark Tnfa Signaling Via Nfkb 3
Reactome Translation - pslsnzzri: :;Z:Z:::Z N f::;:::t:fr:::r;z:es _55 3x10° 7 _ ;22:21?; ° 3- - Eaf2 Hallmark Interferon Gamma Response -
Constitutive proteasome Immunoproteasome Hallmark Interferon Gamma Response or ::o: zigna:ing g’ ;he.;?tta,:fslo; ne::::ol::ils E: . % Ptprc g - cerpinasa GO Cytokine Activity 1
Reactome Immune SVStem Toll-like Receptt:r S::::I::Z 2 C:: mo:,/em:nt Zf ne):ltrophils g -g’ C?::: ' -~ GO Regulation Of Leukocyte Proliferation
Hallmark Interferon Alpha Response PI3K/AKT Signaling ® Differentiation of antigen presenting cells " s E ﬁg:i - Rexo2 i Hallmark 116 JAK STAT3 Signaling
GO CytOkine Production RAN-K Si?nal-ing in Osteoclasts ln-teractic?n .of mononuclear leukocytes 2217'3 GO Erkl And Erk2 Cascade 2
GO Lymphocyte Activation o S ot e . 2 - co ctine o
Hallmark IL6 JAK STAT3 Signaling Th17 Activation Pathway Cell movement of granulocytes Vehicle KZR-616 Clen - . reactome Translation
GO Regulation Of Lymphocyte Activation 2 Endothelin Signaling atoraion of leokocrton | Slame Hallmark Interferon Alpha Response
GO ReQUIation Of LGUkOCVte Proliferation NGF Signaling Recruitment of granulocytes LLPCS [ 2 - Sdf2i Hallmark 112 Stat5 Signaling
GO ReQUIation Of T Cell Activation beukocyte Extravasation signaling :uant.i:y Oftlgc: trobhils Tyr;zi GO Interferon Gamma Mediated Signaling Pathway
GO Interferon Gamma Mediated Signa“ng Pathway PDI:I: :;Z:::::Z OZ:::HTZ: Tolv:‘ne:h:::tes e Tb':“:':gg - shihats GO Cotranslational Protein Targeting To Membrane
Hallmark Tnfa Signaling Via Nfkb PFKFB4 Si(.?)r(lzlii;gsl?ath\:_rav ;B:inlrling of Iym:)';:glcoift;r::e"s f;gj - Edern Angelova T Cells
Spl Kid Dopamine Degradation Cell movement of leukocytes 2 Nf:r:: Kidney Spleen W5 vs. BL W17 vs. BL
pleen idney Sun:;ylatic:(nslfath\:\-lay iﬁ::m/i;;:pl: iI'Vt:\-ematosus In T Cell Signaling pathway g 5 o Lyn - Entedt (Blood) (Blood)
« KZR-616 down regulates multiple lymphocyte modules AT ey ———— —— ST W o - * Patients received KZR-616 subcutaneously at 45 or 60 mg weekly
associated with activation. N d25 . 014 o ’ - for 13 weeks with follow-up through Week (W) 25. Whole blood
Target of myeloma drugs Targets of KZR-616  Reduction in cytokine and IFN-a responses. * Broad reduction in multiple signaling pathways. . e A - (Paxgene RNA tube) samples were collected at BL (Baseline),
(e.g. bortezomib) e Increases in metabolic activity, erythropoiesis and * Strong decrease in immune effector cell functions in the kidney. Spleen Vehicle KZR-616 W5 (Early Tx) and 17 (Late Tx).
_ _ ’ _ _ _ _ _ LL: long-lived, PC: plasma cells, SL: short-lived. : :
granulocyte migration. « Up regulation of cellular migration functions in the spleen. * RNA sequencing analysis was performed on whole blood RNA
: - - - - - : ' : ini ' - revents renal dam ndr xpression of genes associated with tissue Nn=13-20 in each group).
Figure 2. Methods Figure 5. Reduced presence of multiple immune effector cell components following KZR-616 administration Figure 7. Administration of KZR-616 prevents renal damage and reduces expression of gene ( group). | | |
damage in the glomerulus and tubulointerstitium of LN patients « Raw data were processed with RSEM. Differential expression was

modeled using DESeqg2, and a variety of gene modules examined
using fGSEA and compared to the analogous mouse results.

Proteinuria

GO T cell Activation Chemokines Interferon-a Response

CD4+ T cells

TNF-a Signaling via NFkB Glomerular Nephritis Glomerular Sclerosis Glomerulus Genes Tubulointerstitial Genes

1.5x107
4.0 4.0

NZB/WF1  KZR-616 4+ - Vehicle crias etz (M- o Serint . i N
24 weeks (5 mg/ kg B KZR-616 2 e ;:)G(IZ.II-N CCL4 (MIP1b) Csfl Bc;;': 0 0 — Tubbep S Tspana 1
n=5 VQODx3) £ 3- RNA : i} CONCLUSIONS
O Spleen - S 5x10° - cet2 IFNG cd74 Eor2 = = 1 Rgs10 o U Mcm?2 .
Mweeks Sequencing : e 2 | con N -
= 2 fGSEA S - cuecan e | st | % s « KZR-616 is highly active in the NZB/W mouse model of SLE.
9 I P A Vehicle KZR-616 = GPNMB CCL7 (MCP) Psmb8 E;I; 1.0 - 1.0 - :::“2 I F2r I . . . .
g . - cas s e : { N L - wems e KZR-616 effectively blocks disease progression in a mouse
- CD8+ T cells | Tmemc i e —= _ core? i Rost model of SLE by regulating expression of genes that are
, ol wmS ey e [ coro o s KZR-616 Tubular Changes Lymphoid Infiltrate - e iInvolved in immune response and effector cell function,
S [ Lres pemb e plasma cell differentiation and antibody secretion, and
Weeks of Age 2 PLA2G2D s Parpl4 Maff ] Adamts1 cadm . g
cos ceLa1 eckine) o o . o - Toma glomerular and tubulointerstitial renal pathology.
E;GSEE)-Ae:vFeari/t Stf\gf gae; Enrichment Analysis; IPA: Ingenuity Pathway Analysis; SC: subcutaneous; 3 o ceLsLs :'::: o s.f,:;':i o 2 ﬂ ¥ s:*:;; s e These experimental data support the ongoing clinical
T et _ cors _ e s 3 e 3 v o evaluation of KZR-616 in patients with LN and other
METHODS 8 coes. ] [ ecre o o ceno o gom autoimmune diseases.
6X10° - Res(ELI:?CJﬁ:)e"S ;I; : ﬁmz g . Epss:i:l g Cdk|:l11: g 0.0 - 0.0 - ::::m {E ‘:::::3
« 24 week old female NZB/W F1 mice were administered vehicle [ sucna | . po : Bovence B smokoWuwetmesperwesk  “peoor r — References
. . é‘ axioe PTPN22 b CXCR1 (Fraktalkine - Cebpb Dock10 — Tepang
(Veh) or 5 mg/kg KZR-616 mtravenously three times Per week for g e cxcL2 Tri::4 T:::|223 . I 233:4 Clkép“ 1. Alexander T. Ann Rheum Dis. 2015;74:1474-8; 2. de Groot K. Lupus Sci Med.
13 consecutive weeks. At the end of the treatment period, spleens [ avers o, o I9G Deposition i Mmp2 s 2015k;)2:e000121; 3. N}luchamuel T. ACR 2017; 4. Mucham:JeI T. Nat Med. 200?;15:781;
: : T vsiGa CHELS (GRO Trafel Nfkbie 0 in8r fingr 3. Liberzon A. Bioinformatics. 2011:15:1739-40; 5. Nirmal A. Cancer Immunol Res.
and kidneys were harvested and processed for histology, flow : N : Vear - _ ’ a0,
’ o- Y cxcLs (Gcp-2 et caddamy o veam! 2018;6:1388-400; 6. Chaussabel D. Immunity. 2008;29:150-64.
cytometry, IgG deposition, and RNA extraction (Figure 2). e % Fams7a A . .
’ ’ TNFRSFTS uthor Contributions
* RNA sequencing analysis was performed on both the spleen and Activated T cells o i | o s All authors contributed to the acquisition, analysis o interpretation of data, critically
(idney RNA (n=5 in each group). 2x10° - y I¥g4+CD69+> i CXCL12 (SDFD Darso can f csk rubata revised the poster, and approved the final content.
« Raw data were processed with RSEM software. Differential S v i ot i P s Author Disclosures
- - - " p<0.001 - VAV cxctts i ' Xop : Life Sci - all oth h | f
expression was modeled using DESeqg2 software, and a variety [ cors S e pemo Egzgfﬂég'tsaggngs from Kezar Life Sciences; all other authors are employees o
of gene modules examined using fGSEA. Canonical pathways - Apsie o can 5 oec s Acknowledgments
and dls_ease functions were extracteo_l using _Ingenu|ty Pathway o - g = o -~ gy wide? This study was funded by Kezor Life Sciences. Editorial services by Emma Philios L
Analysis (IPA) software (http://www.ingenuity.com).#> Spleen Spleen Spleen Spleen ' Vehicle ' ehicle - DPhil, Costello Medical, Cambridge, UK, funded by Kezar Life Sciences. ez

Presented at the ACR/ARP Annual Meeting | Atlanta, Georgia | November 8-13, 2019



