Immunofluorescence
Twenty-four hours after exposure to MWCNTs or asbestos, insert membranes were cut and fixed in 70% ethanol. Membranes were washed three times with washing-buffer (PBS containing 0.1% BSA and 0.001% NaN3). Cells were permeabilized with 0.2% Triton X-100 for 15 minutes at room temperature. The inserts were washed three times with washing-buffer. Primary antibody mix contained rabbit anti occludin 1:100 (Invitrogen, US) and mouse anti beta tubulin 1:100 (Invitrogen, US). Antibodies were diluted in washing-buffer. Inserts were incubated for one hour at room temperature in a moisture chamber in the dark. Thereafter they were washed three times with washing-buffer. The second antibody mix contained goat anti mouse – Alexa 488 1:200 (Invitrogen, US), goat anti rabbit – Alexa 647 1:200 (Invitrogen, US) and phalloidin rhodamine 1:100 (Invitrogen, US), diluted in washing-buffer. After one hour incubation at room temperature in a moisture chamber in the dark, inserts were washed three times with washing-buffer. As much liquid, as possible was removed from the inserts, which were placed on microscopic slides and embedded in Vectashield with DAPI mounting medium (Vector Laboratories, US).
Real-time qPCR
Quantitative real-time polymerase chain reaction (RT-qPCR) was performed in a reaction volume of 20 µl, with a total of 2 µl of fivefold diluted cDNA, by using a Fast SYBR Green master mix (Applied Biosystems, Switzerland) with 20 µM forward and reverse primer (Mycrosynth, Switzerland) in a 7500 Fast Real-Time PCR System (Life Technologies, US). Settings: Denature 20 sec at 95°C, PCR cycles (40): 3 sec at 95°C, 30 sec at 60°C. To quantify mRNA expression levels of endogenous genes, the ∆∆Ct method was used; mRNA expression levels were normalized to 18S mRNA. To examine (pro-) inflammatory responses, the expression of IL-6, IL-8, CXCL10, IL-1β and TGF-β were evaluated. Oxidative stress markers HMOX-1 and SOD-2 were assessed to analyze oxidative stress. All primers were synthesized from Microsynth, Switzerland and the primer sequences for all tested genes can be found in SI Table 1.
Transmission electron microscopy (TEM)
Twenty-four hours after exposure to MWCNTs, asbestos or Pluronic F127, the exposed cells on membranes were cut from the inserts and  fixed in buffered 2.5% glutaraldehyde (Agar Scientific Ltd., Plano GmbH, Wetzlar, Germany), containing 1.0% osmium tetroxide (Simec, Zofingen, Switzerland). Subsequently, cells were dehydrated in a graded series of ethanol and gradual replaced by ethanol using propylene oxide prior to the infiltration and embedding of the cells into epoxy resin. Ultrathin sections were obtained utilizing the Leica Ultracut UC6 Ultramicrotome (Leica Microsystems, Vienna, Austria), before transferring on single slot uncoated copper grids. Sections were stained with uranyl acetate and counterstained with lead citrate. TEM was performed with a Fei Technai Spirit at 120 kV (Fei Technai Spirit, Oregon, USA).
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Membranes were cut and placed on a glass slide and covered with a coverslip. Microscopy was performed with an OLYMPUS Vanox-S with SPLAN Apo objectives (10x, 20x, 40x) with differential interference contrast (DIC/ Nomarski). Videos were taken randomly both in the center and periphery of the inserts using a Point Grey Flea 3 (FL3-U3-13Y3M-C) B/W high speed CMOS camera at 300 fps. Capture software was Point Grey FlyCap2 (acquisition rate 2 sec as 320x240 Pixels at 300 fps acquiring 600 images respectively). Motility analysis was performed in ImageJ on Java 64bit by slow-motion image forward and manual cilia movement inspection for beat pattern and coordination analysis. For frequency analysis, the Power spectrum of ciliary oscillations was performed based on Fast Fourier Transform algorithm in an IDL (Interactive Data Language, Excelis / Harris Corporation, Melbourne FL, USA) module (Ryser et al. 2007) was performed.
