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Introduction: In response to tubular injury, production and secretion of cytokines, chemokines or extracellular matrix components by human proximal tubular cells (PTC) directly
contributes to the development of tubulointerstitial inflammation and fibrosis. Oncostatin M (OSM) represents a cytokine involved in a variety of biological activities such as
inflammation, remodeling of extracellular matrix, hematopoiesis, and modulation of cell growth and differentiation. Besides its possible role in tubulointerstitial fibrogenesis recent
studies provided evidence for a function of this IL-6 family cytokine in the renal inflammatory response.

Methods: Cell culture, siRNA-mediated gene silencing, real-time PCR.

Results: In the present study we report time-dependent dual effects of OSM on the expression of the proinflammatory chemokine CCL2/MCP-1 mRNA in human PTC. Utilizing
proximal tubular HK-2 cells we found that OSM (10 ng/ml) inhibits IL-1B- (10 ng/ml) and TNF-a-mediated (10 ng/ml) mRNA expression of the profibrotic matricellular proteins TSP-1
and TNC after 24 h while it acts synergistically with these two proinflammatory cytokines to induce CCL2 mRNA expression for up to 24 h. Interestingly, incubation of the cells with
OSM in the presence of IL-1B for 48 h led to an inhibition of CCL2 mRNA levels. Time course experiments in two independent human PTC lines (HK-2 and RPTEC/TERT1) with OSM
alone revealed a rapid induction of this chemokine within the first hour of ligand administration. In HK-2 cells, this stimulation subsequently returned towards basal levels in between
3 h and 24 h of incubation and finally switched into a significant OSM-mediated 70% inhibition of basal CCL2 mRNA expression after 48 h. In contrast to OSM, which stimulated both
STAT1/3 and ERK1/2 signaling, IL-1B led to a strong phosphorylation of p65 NFkB/RelA, SMAD2/3 and p38 MAPK in HK-2 cells. Selective silencing of these signaling molecules revealed
that p65 NFkB/RelA is involved in IL-1B-mediated stimulation of CCL2 mRNA, and that superinduction of CCL2 mRNA expression in the presence of both OSM and IL-1B at least
partially depends on STAT3 signaling.
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Fig. 1. Effects of OSM on TSP-1 (A) and TNC (B) mRNA expression in the absence and in the presence of IL-1B
or TNF-a. HK-2 cells were serum- and supplement-starved for 48 h, and were then stimulated for 24 h with
B 1 o 1 OSM alone, IL-1B alone, TNF-a alone (at a concentration of 10 ng/ml each) or with OSM in the presence of
T — — either IL-1PB (IL-1B + OSM) or TNF-a (TNF-a + OSM). Data are presented as fold induction above TSP-1 (A) or
. - -T- — TNC (B) mRNA control levels after normalizing to GAPDH mRNA expression. Each data point indicates the
| — - average of 12 independent experiments with error bars corresponding to SEM (*P < 0.05; ***P < 0.001).
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—— 1 Fig. 2. Effects of OSM on CCL2 mRNA expression in the absence and in the presence of IL-1B, TNF-a or TGF-
T B1. HK-2 cells were serum- and supplement-starved for 48 h, and were then stimulated for 24 h (A) or for 48
h (B) with OSM alone, IL-1B alone, TNF-a alone, TGF-B1 alone (at a concentration of 10 ng/ml each) or with
OSM in the presence of either IL-1B (IL-1p + OSM), TNF-a (TNF-a + OSM) or TGF-B1 (TGF-B1 + OSM). Data
_T_l are presented as fold induction above CCL2 mRNA control levels after normalizing to GAPDH mRNA
expression. Each data point indicates the average of 6 (A) or 4 (B) independent experiments with error bars

corresponding to SEM (*P < 0.05; **P < 0.01 ***P < 0.001).
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Fig. 3A Fig. 3B Fig. 3C

_ Fig. 3. Time-dependent effects of OSM on CCL2 mRNA expression in human PTC. A
T '|- and C: HK-2 cells were serum- and supplement-starved for 48 h, and subsequently
| — stimulated with 10 ng/ml OSM for the indicated periods of time. B: RPTEC/TERT1
cells were grown to a confluent state, serum- and supplement-starved for 48 h, and
i 7 subsequently stimulated with 10 ng/ml OSM for the indicated periods of time. Data
are presented as fold induction above CCL2 mRNA control levels after normalizing to
i T T GAPDH mRNA expression. Each data point indicates the average of 8 (A, C) or 5 (B)
- independent experiments with error bars corresponding to SEM (*P < 0.05; **P <
i — 0.01; ***P < 0.001).
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Fig. 4. Time-dependent effects of IL-18 and OSM on phosphorylation of Fig. 5. Silencing of STAT3 :al:terluuates the additive stimulatory effect of OSM Fllg G.- leferer::’t{l:TZEffE;LSADf SMAD_Z; SMADI:’;E{ I;IFKB:lll Eﬂﬂlkpg-r* N::IHB/REM
Serum starved HK-2 cells were stimulated with IL-1B, OSM (10 ng/ml each) transfe;ted with “ﬂ”'t'ﬂtrgEtmE siRNA (NT SIRNA}!, ERK1 siRNA, ERK2 SIRT*!F\, :::ieiiiBT':‘R;E”;ﬂrg:;':fﬁ:?;‘:;ﬁ“:;;f“ﬁ:hSM;Efr;Z;EijTjji
or a combination of the two cytokines (IL-1B + OSM) for the indicated i;‘ﬂ‘Tl S'RIP':LA fr STATB SENA' 72|hoii:t'tlraHSfEEt'ﬂ_”hCEIIS WEI:;'*_E trgatedfw:h ere jcreated itk 10 np/ml L-1B alone, 10 'n Jmi E}SM Slone or with =
periods of time. Protein expression of p65 NF-kB/RelA indicates equal ng/m - B alone, ng/m anne. ?r with a com ||.15_|t|nn 0_ the o g _ ’ g -
protein loading. One representative Western blot of 3 separate two cytokines (IL-1B + OSM) for 1 h. The efficiency and selectivity of siRNA combination of the two cytokines (IL-1B + OSM) for 1 h. The efficiency and
experiments is depicted treatments and their effect on CCL2 mRNA expression was assessed by selectivity of siRNA treatments and their effect on CCL2 mRNA expression
real-time PCR analysis. Each data point indicates the average of 6 was assessed by real-time PCR analysis. Each data point indicates the
independent experiments with error bars corresponding to SEM (*P < average of 7 independent experiments with error bars corresponding to
0.05; **P < 0.01). SEM (*P < 0.05; **P < 0.01; ***P < 0.001).

NFkB/RelA, respectively, while inhibiting this gene at later time points, e.g. after 48 h. It is tempting to speculate that, with respect to the expression of
the proinflammatory chemokine CCL2, OSM may stimulate acute inflammation via its synergistic effect with other proinflammatory cytokines early after Collaborative Project
injury, but may attenuate chronic inflammation and fibrogenesis at later time points. SysiEms Biogy towards Novel Chranie
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Conclusion: In human PTC, OSM in the presence of IL-1PB exerts early synergistic effects on the expression of proinflammatory CCL2 via STAT3 and p65 % .
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