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Background: The proteasome inhibitor bortezomib has been used successfully
to treat patients with SLE. The immunoproteasome is a distinct class of protea-
some found predominantly in immune effector cells. KZR-616 is an analogue of
ONX 0914, Nature Medicine 2009) that selectively targets the LMP7 and LMP2
subunits of the immunoproteasome.
Objectives: To examine the therapeutic potential of KZR-616 in preclinical mod-
els of SLE and lupus nephritis (LN).
Methods: Cytokines were measured in human PBMCs stimulated with endotoxin
and in CD4 +T cells stimulated with antibodies to CD3 and CD28. Human B-cells
were stimulated with IL-21 and antibodies to CD40 and IgM to induce plasmablast
differentiation. Immunoproteasome inhibition was measured in KZR-616 treated
human PBMCs and in mice by measuring proteasome active site occupancy. The
therapeutic effect of KZR-616 alone or in combination with mycophenylate mofetil
(MMF) was evaluated in the NZB/W F1 model of SLE. T-dependent antibody
responses (TDAR) were measured in mice and monkeys following 1, 4, or 13
weekly administrations.
Results: At a concentration resulting in inhibition of LMP7 and LMP2 by 89% and
59%, respectively, KZR-616 induced a decrease in pro-inflammatory cytokine pro-
duction in human PBMCs, including TNF-a, GM-CSF, IL-6, and IL12/IL-23 p40. In
lymphocytes, KZR-616 blocked T-cell production of IFN-g , TNF-a and GM-CSF,
and the differentiation of B-cells to plasmablasts. KZR-616 administration to mice
resulted in selective inhibition of LMP7 and LMP2 similar to levels in vitro. KZR-
616 treatment in diseased mice resulted in a complete resolution of proteinuria
and significant reductions in autoantibody production and renal IgG deposition.
The halt in disease progression was durable as proteinuria levels did not signifi-
cantly increase 8 weeks after treatment discontinuation. Histologic analysis fol-
lowing 12 weeks of treatment revealed a complete prevention in glomerular
nephritis and sclerosis. Administration of KZR-616 in combination with MMF
resulted in significantly greater disease inhibition and prolonged survival com-
pared to either treatment alone. Levels of activated T- and B-cells and short- and
long-lived plasma cells were effectively depleted in diseased animals following
KZR-616 treatment. KZR-616 had no significant effect on TDAR in mice or mon-
keys and did not affect the number of circulating lymphocytes in monkeys.
Conclusions: KZR-616 is a novel and selective covalent inhibitor of the immuno-
proteasome that potently blocks inflammatory cytokine production in vitro and dis-
ease progression in mouse models of SLE. Durable disease remission in animals
was achieved at well tolerated doses without affecting normal T-cell dependent
immune responses. KZR-616 is currently being developed for the treatment of LN
and Phase 1 safety and pharmacokinetics results are presented elsewhere at this
meeting.
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FRI0297 MACROPHAGE-DERIVED LCN2 CONTRIBUTES TO
DEVELOPMENT OF LUPUS NEPHRITIS
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School, Nanjing, China

Background: Renal involvement is a major concern in systemic lupus erythema-
tosus (SLE). Many findings have indicated that plasma and urinary LCN2 is a
potential marker of the presence and severity of renal involvement in SLE. How-
ever, whether LCN2 has a pathogenic or protective role in lupus nephritis (LN) is
still unknown.

Objectives: In this study we analysed the expression of LCN2 in lupus patients
and determined whether neutralisation of LCN2 with a monoclonal antibody or
injection of recombinant LCN2 affects LN in mice.
Methods: Plasma and urine LCN2 was quantified by ELISA in SLE patients and
healthy controls (HCs). The correlations between the levels of LCN2 and clinical
features were analysed by Spearman’scorrelation test. CD14+ monocytes were
isolated from peripheral blood of HCs and SLE patients. We cultured human
monocytes for 7 days with macrophage colony-stimulating factor (M-CSF) to gen-
erate macrophages. To investigate the production of LCN2 in lupus mice during
progression of LN, plasma and urine LCN2 levels were measured by ELISA,
mRNA and protein levels of LCN2 in different tissues were measured by qPCR
and western blot respectively at different stages of disease. To investigate
whether increased LCN2 levels contribute to the development of LN, the 16-
week-old mice received weekly intraperitoneal of anti-LCN2 antibody or recombi-
nant LCN2 for 4 weeks and analysed 1 week after the last injection. The renal
pathology, proteinuria, spleen index were evaluated. The frequency of T lympho-
cyte subpopulation, B cells and plasma cells in spleen and lymph node was ana-
lysed by flow cytometry. Bone marrow derived macrophges (BMDMs) were
isolated from tibias and femurs in mice. The expression of LCN2 in human macro-
phages and BMDMs were detected by qPCR.
Results: Plasma and urine LCN2 levels were markedly increased in SLE
patients, and plasma LCN2 was positively correlated with urine LCN2. The levels
of LCN2 in both plasma and urine were positively correlated with serum creatinine
and 24 hour urine protein. The levles of LCN2 in the patients with LN were signifi-
cantly higher than those without LN. At 10 weeks, when mice do not show any
signs of systemic lupus, plasma LCN2 levels were low but increased significantly
in 15- and 20-week-old mice. The increased plasma LCN2 was correlated with
proteinuria and deposition of IgG in glomeruli. The mRNA level of LCN2 was
increased in different tissues including liver, kidney and spleen. The same results
were found in protein levels. Administration of LCN2 aggravated the disease with
significantly higher renalactivity scoresand more IgG deposition. Neutralisation of
LCN2 significantly improved renal pathology and reduced the glomerular deposi-
tion of IgG. Furthermore, anti-dsDNA antibody and proteinuria were significantly
lower in the anti-LCN2 group. Flow cytometry revealed a significant decrease of T
cells, B cells and Th1 cells in the anti-LCN2 group. While LCN2 significantly
increased T cells, plasma cells and Th1 cells. LCN2 mRNA level in macrophages
was significantly increased in SLE patients. And its expression was also
increased in BMDMs with the progression of disease in lupus mice.
Conclusions: These findings suggested that LCN2 over-production by macro-
phages plays an important role in the pathogenesis of SLE and the progression of
lupus nephritis. Thus, blockade of LCN2 may represent a new strategy for treat-
ment of LN.
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FRI0298 ALTERED FREQUENCIES OF CIRCULATING INNATE
LYMPHOID CELLS AND ITS SUBSETS ARE
CORRELATED WITH DISEASE ACTIVITY IN SYSTEMIC
LUPUS ERYTHEMATOSUS PATIENTS
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Background: Systemic lupus erythematosus (SLE) is a chronic, multisystem
autoimmune disorder with a heterogeneous clinical manifestations that results
from abundant immunological abnormalities. Innate lymphoid cells (ILCs), one
subset of the innate immune cells, are divided into cytotoxic ILCs (namely natural
killer cells) and non-cytotoxic ILCs (namely helper-ILCs). Non-cytotoxic ILCs are
composed of three groups, group 1 ILCs, group 2 ILCs and group 3 ILCs, based
on depended transcription factors and producing cytokines. So far, alterations of
ILCs and their subsets have been reported in some autoimmune diseases except
SLE.
Objectives: To visualise differences in frequencies of ILCs and their subsets in
the peripheral blood of patients with SLE and healthy controls in Chinese Han
population.
Methods: Peripheral blood mononuclear cells (PBMCs) was obtained from
twenty-five SLE patients and twelve healthy controls and were stained with anti-
bodies to CD45, lineage (CD3, CD19, CD123, CD11c, CD14, CD16, CD34,
CD94, and Fc�RIa), CD4, CD8, CD127, CD117, CRTH2 and NKp44. Circulating
total ILCs and its subsets were identified by flow cytometry. The associations
between disease activity and all the detected cells were evaluated using the Pear-
son or Spearman correlation coefficient.
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