KZR-616, a Selective Inhibitor of the Immunoproteasome, Blocks the Disease Progression in Multiple Models of
Systemic Lupus Erythematosus (SLE)
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BACKGROUND

* Proteasome Inhibitors (e.g. bortezomib) used to treat multiple
myeloma target both forms of the proteasome (Figure 1)

* Bortezomib has been used successfully to treat patients with
SLE and lupus nephritis (LN)% 2

* ONX 0914 was the first described selective inhibitor of the
immunoproteasome and is effective in mouse models of
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 KZR-616 is an analog of ONX 0914 and has completed Phase 1
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* We evaluated the activity of KZR-616 in preclinical models of SRR STy & 5
SLE and LN

Figure 2. Inhibition of LMP7 and LMP2 with KZR-616 blocks inflammatory cytokine
production in human monocytes and T cells
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Figure 3. KZR-616 blocks progression of lupus nephritis in MRL/lpr mice

Figure 1. Proteasome subunit composition
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Figure 4. KZR-616 blocks disease progression in NZB/W F1 mice
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Figure 5. KZR-616 synergizes with MMF to block disease progression in NZB/W F1
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*  Cynomolgus monkeys were administered 0 or 4 mg/kg KZR-616 subcutaneously once a 25 30 35 25 30 35 24 2I8 3.2 3Ie
week for 13 consecutive weeks. Hematology changes were measured 24 hours, 7 Days
and 8 weeks after the last dose (Day 85). T-dependent antibody responses (TDAR) to
keyhole limpet hematocyanin (KLH) or Tetanus Toxoid (TT) were measured in
cynomolgus monkeys following 4 or 13 weekly administrations of KZR-616 via ELISA.
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RESULTS
Figure 6. Administration of KZR-616 prevents renal damage in NZB/W F1 mice
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Figure 7. KZR-616 reduces autoantibodies to dsDNA, total IgG levels and IgG deposition in

kidneys in NZB/W F1 mice
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Figure 8. Lymphocyte subpopulations in NZB/W F1 mice following KZR-616 administration

Spleen

Germinal Center Cells

Total B-cells Mature B-cells

o 2X10°%7

2%10°°%1
*=P<0.05
1X10°°1

**=pP<0.01

5X10°°1

***=P<0.001

0 -

Bone Marrow

Total B-cells Imm ature B-cells Mature B-cells

Pre/Pro B-cells

3%10°77 6X10°°7 8X10°°7

2%10°79

nts/2 Femurs

nts/2 F

054
2%10°"1 6X10

2%10°79 4%10°°1

nts/2 Femurs
nts/2 Femurs

054
1X10°79 4%X10

1%10°71 2 %10

054
5%X10°°7 2X10

0- 0°-

otal Cell Cou
otal Cell Cou

otal Cell Cou

0

otal Cell Cou

[ - =

. Vehicle . 5 mgl/kg IV three times perweek . MMF 30 mg/kg daily
REFERENCES

Alexander T, et al. Ann Rheum Dis. Jul 2015;74(7):1474-1478
de Groot KA, et al. Lupus Sci Med. 2015;2(1):e000121
Ichikawa, T. H et al. Arthritis Rheum. 2012, 64(2): 493-503
Muchamuel, T. et al. Nat. Med. 2009, 15: 781

Kalim et al. EMBO Mol Med. 2014, 6(2): 226-238.

A wWNE

Figure 9. KZR-616 inhibits B cell differentiation in human PBMCs and reduces Short-Lived (SL) and
Long-Lived (LL) plasma cells (PC) in NZB/W F1 mice
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Figure 10. Subcutaneous administration of KZR-616 to cynomolgus monkeys for 13 weeks has no

effects on lymphocytes or antibody responses to TT or KLH

Total TLymphocytes
TotalLymphocytes

o (CD3+)
6 300
S 2001
2
o . i
2200 150+ anti-KLH IgM levels anti-KLH IgG levels
Q
1001 s - o a
© .00 ~ 1000 > 5000
< ks
< -
3 50 T _ 80017 T 40001
0 2 - z -
X
S 0- ¥ o X o
86 92 140 86 140 L= 6001 KLH T =30001 KLH
D . . - F ; ;
. = c
Total T Cytotoxic Lymphocytes T helper Cells X a2 400d'Mmunization < 220004 M MunIzaTON
<< <
(CD3+/CD8+) (CD3+CD4+) £ £
® s 200 1 5 1000 7
g 200 2001 © o
o 2] 0 T T (%) 0
3150 1507 0 10 20 30 40 50 0 10 20 30 40 50
>
g’loo- 1001 Days Days
c
S 507 501
(@]
g 0 oo 1ro 0- anti-TT IgM levels anti-TT IgG levels
86 140
NK Cells B Cells s 2000 o 20000 7
(CD3-/CD16+) (CD3-/CD19+) ° =
- o . = wn .
21500 TT ©® 15000 TT
2 1007 4007 oo i
E o 801 = = Immunization - = Immunization
R 3001 S T 10007 S 7100007
o 2 60 o o
o2 2001 £ « E <
S o 409 = 500 7 s 5000 7
== L0l 100+ © ©
[%2] ]
8 0 ol 0 0 @
86 140 86 140 110 120 130 140 150 110 120 130 140 150
Days Post Dose Days Post Dose Days Days
, - i -
B venhicle M 4 mg/kg Vehicle 4 mglkg

 KZR-616 blocks cytokine production and plasma cell formation

 Complete resolution of proteinuria and reduced autoantibody levels and renal IgG
deposition seen following KZR-616 treatment of diseased mice

* Prolonged renal response in mice even after treatment withdrawal
* KZR-616 synergizes with MMF in NZB/W F1 mice
e Effect of KZR-616 is due in part to depletion of activated B-cells and plasma cells

* Phase 1 study of KZR-616 in healthy volunteers shows similar levels of
immunoproteasome inhibition to mouse models (Abstract #2587)



