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Material and Methods

HK-2 culture and the expression of HNL/NGAL protein

HK-2 (human kidney 2) was purchased from the American Type Culture Collection (ATCC). It is a human renal proximal tubular epithelial cell line derived from normal kidney(1).

The cells were cultured either in complete growth medium [Keratinocyte Serum Free Medium (K-SFM) supplemented with 0.05 mg/ml bovine pituitary extract (BPE) and 5 ng/ml human recombinant epidermal growth factor (rEGF) (Invitrogen-Gibco®, United Kingdom)] or in incomplete growth medium at 37 oC in a humid atmosphere with 5% CO2. Additionally, we cultured the cells with specific stimuli including cytokines (IL-1β or TNF-α) (Sigma-Aldrich, Germany) and LPS (Invitrogen-Giboco®, United Kingdom). 0.5×105 cells and 1 ml complete growth medium per well were seeded in 24-well plates. Following 48 h subculture, the complete growth medium was removed and the monolayer was washed twice with PBS. Then, the cells were cultured with conditioned media for a 72 h period.

Assessment of HNL/NGAL gene expression by RT-PCR

We harvested the normal cultured and 1 ng/mL IL-1β induced HK-2 cells at 2 h, 4 h, 6 h, 8 h, 12 h and 24 h for total RNA isolation. RNA was extracted using RNeasy® Mini Kit (QIAGEN, United Kingdom). The first-strand cDNA was synthesized by using SuperScript III reverse transcriptase (Invitrogen, United Kingdom) with 200 ng total RNA. Polymerase chain reaction (PCR) was carried out by using Taq DNA polymerase (Invitrogen, United Kingdom) in the DNA Engine PCR machine (PTC-200) ( Bio-Rad, USA) .The primers for HNL/NGAL (5’-TCACCTCCGTCCTGTTTAGC-3’ and 5’-CGAAGTCAGC TCCTTG GTT C-3’) and β-actin (5’-TTCTACAATGAGCTGCGTGTGG-3’ and 5’-GTGTTGAAGGTCTC AAACATGAT-3’) were synthesized according to the literatures(2;3). The initial denaturation condition is 94 oC for 2 min. PCR amplification was performed using a 30 sec denaturation step at 94 oC, followed by a 30 sec annealing step at 60 oC ( for HNL/NGAL) or 59 oC (for β-actin), and a 30 sec extension at 72 oC . A total of 30 cycles were carried out for both genes followed by a final extension for 10 min at 72 oC. 
Results

Molecular forms of HNL/NGAL produced by HK-2 cells

The molecular forms of HNL/NGAL secreted by HK-2 cells were determined by Western blotting using mixed monoclonal antibodies (Mab 697, Mab 764 and Mab 765) as detecting antibodies. The results shown in supplementary figure 1 (upper panel) indicate that the major form of HNL/NGAL secreted by HK-2 cells grown either in complete culture media or under stressful conditions in K-SFM or in media supplemented with IL-1β or TNF-α, or LPS is the monomeric. The heterodimeric forms of HNL/NGAL were also apparent after stimulation with IL-1β, whereas the dimeric form was absent in contrast to findings in supernatants of human neutrophils (Figure 1). The heterodimetric forms of HNL/NGAL could also be detected by antibodies against gelatinase B (MMP9) (Data not shown).

In supplementary figure 1 (lower panel) the mRNA levels of HNL/NGAL are shown in HK-2 cells after incubation with IL-1β. The results show increased expression indicating active synthesis of HNL/NGAL by the HK-2 cells.

HNL/NGAL is up regulated in HK-2 cells when grown under stressful conditions 

HK-2 cells were cultured at different lengths of time with K-SFM, K-SFM either supplemented with 0.05 mg/mL BPE or 5 ng/mL rEGF, or ATCC recommended complete growth medium (K-SFM supplemented with 0.05 mg/mL BPE and 5 ng/mL rEGF) after being cultured for 48h under standard conditions. The levels of HNL/NGAL in the culture supernatants were determined at different time points (2h, 12h, 24h, 48h and 72h) over a 72 h period by ELISA 1. After 12 h to 72 h in culture the levels of HNL/NGAL in K-SFM culture supernatants were higher than in the other three culture media (supplementary figure 2). The lowest levels were found in cells grown in complete growth medium. The results also show higher levels of HNL/NGAL in supernatants of cells grown in K-SFM supplemented with BPE as compared to cells grown in K-SFM supplemented with rEGF. Overall, these results show up-regulation of HNL/NGAL production under stressful conditions in which the cells were deprived of necessary growth factors.

HNL/NGAL is up-regulated in HK-2 cells by IL-1β, LPS and TNF-α 

HK-2 cells were grown with complete growth medium for 48h after which the cells were further grown for various lengths of time in the presence of complete growth medium supplemented with either1 ng/mL IL-1β,125 ng/mL LPS or20 ng/mL TNF-α. As is shown in supplementary figure 3 (left panel), IL-1β induced highly significant elevations of HNL/NGAL levels in the supernatant (8.9- to 41.9-fold increase). Also the incubation with TNF-α and LPS induced some elevations of HNL/NGAL in the supernatants (2.2 and 1.6-fold, respectively), but significantly less than IL-1β (p < 0.001). 
HK-2 cells were also cultured with K-SFM supplemented with IL-1β, TNF-α or LPS. Significant elevations of HNL/NGAL were seen with IL-1β (1.3- to 12.8-fold increase), but not with TNF-α or LPS (supplementary figure 3). Compared to cells grown in complete growth medium these elevation were, however, significantly less (p < 0.001) 
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Legends to supplementary figures

Supplementary figure 1. Upper panel: Detection of HNL/NGAL secreted from HK-2 cells by Western blotting. HK-2 cells cultured with the following conditioned medium:1, complete growth media; 2, complete growth media + IL -1β; 3, complete growth media +TNF-α; 4,complete growth media + LPS; 5, Keratinocyte Serum Free Medium (K-SFM); 6, K-SFM + IL -1β; 7, K-SFM + TNF-α; 8, K-SFM + LPS. Lane 9 is the medium control. Lower panel: HNL/NGAL mRNA expression in HK-2 cells. Cells were harvested at the indicated time points after addition of fresh medium (C) or medium supplemented with 1 ng/mL of IL-1β (S). 
Supplementary figure 2. Time course of HNL/NGAL synthesis by HK-2 cells cultured in conditioned medium. The levels of HNL/NGAL in the medium were determined at the indicated time points. Values are means ± S.D. from duplicate assays of three independent experiments. The markers of * and ** represent p<0.05 and p<0.01, respectively. 

Supplementary figure 3. Levels of HNL/NGAL secreted from HK-2 cells grown in either complete medium or complete medium supplemented with stimuli (Left panel), or grown in either Keratinocyte Serum Free Medium (K-SFM) or K-SFM supplemented with stimuli (Right panel). Values are mean ± S.D. from duplicate assays of three independent experiments. The markers of *, ** and *** represent p<0.05, p<0.01and p<0.001, respectively.
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