Supplementary Methods
Dynamic Light Scattering and Zeta Potential
Dynamic light scattering (DLS) and zeta potential (ZP) measurements were acquired (Zetasizer Nano ZS, Malvern Instruments) in phosphate buffered saline (PBS, Invitrogen, UK). 5 cm2 of particles were mixed with 1 mL of PBS and their hydrodynamic diameter and ZP measured immediately at 37oC in a disposable polycarbonate cuvette (Malvern Instruments). We were not able to take comparable measurements in BALF due to health and safety concerns about the risk of contamination of the apparatus from unscreened human material.
Transmission Electron Microscopy and Atomic Force Microscopy
Transmission electron microscopy (TEM) was performed using a JEOL 1200 TEM with 80 KeV electron generation. Particles (5 cm2) were mixed with 1 mL of BALF or PBS and 15 µL deposited on a carbon-coated (approx. 15 nm) copper grid (prepared in house, Quorum Q150T ES carbon coater, Quorum Technologies) for 30 minutes before being immersed in Milli-Q water and dried overnight. Samples for atomic force microscopy (AFM) were prepared in a similar fashion except samples were deposited on freshly cleaved mica sheets. Images were acquired using an XE100 AFM (Park Systems) in non-contact mode with a Si-cantilever (PPP-NCHR, Park Systems) at 300 Hz and a force constant of 42 N/m. TEM images were analysed using ImageJ by measuring the longest length and AFM images using XEI software (Park Systems). For size quantification using TEM, approximately 100 particles were averaged.
Cell Culture and Cellular Assay
The human AEII-like adenocarcinoma cells line, A549 cells (Giard et al. 1973), were cultured in maintenance media of RPMI 1640 with L-Glutamine (2 mM) (Life Technologies, UK) supplemented with 10% foetal bovine serum (FBS, Sigma, UK) and 100 units/mL penicillin, 100 µg/mL streptomycin (1% pen/strep, Life Technologies, UK) in a humidified atmosphere (5% CO2 at 37oC). Cells were cultured in T75 flasks and routinely passaged with 0.25% trypsin-ethyl diaminotetracetic acid (EDTA) solution (Sigma, UK) to maintain log phase growth.
3-(4,5-dimethylthiazol-2-yl)-2,5-dephenyltetrazolium bromide (MTT) assay is a colorimetric based assay in which a purple substrate can be detected through absorbance at 550 nm. Water-soluble MTT is converted to insoluble formazan by live cells which can be dissolved in isopropanol and measured spectrophotometrically. 1.5 x 104 cells per well were seeded onto a 96 well plate and left for 24 hours to adhere with 100 μL maintenance media. Cells were washed 3 x with 100 μL (PBS before being treated with NPs. Nanoparticles were applied suspended in 100 μL of serum and phenol-red free media with 1% BALF added. Following treatment, cells were washed three times with PBS and 50 μL MTT (0.5 mg/mL) (Sigma, UK) added for 4 hours at 37OC in the dark. 
The plates were centrifuged at 300 x g and MTT aspirated. Formazan was dissolved in 100 μL isopropanol on a rotary shaker at 750 rpm in the dark for 30 minutes at room temperature. Absorbance was read at 550 nm on ThermoMax Microplate Reader (Molecular Devices) using SOFTmax version 2.35 (Molecular Devices Corp). The percentage of viable cells was calculated after the subtraction of the absorbance from cell-free control samples.
Protein Assay (BCA)
The protein assay was adapted from Smith et al. (Smith et al. 1985) In brief, a working solution was prepared by mixing 4% (w/v) CuSO4 (Sigma, UK) (in distilled and de-ionised H2O, ddH2O) with bicinchoninic acid (Sigma, UK) in the ratio of 1:49 and 100 μL was combined with 12.5 μL of sample in a 96 well plate. The reactions were left at 37oC for 30 minutes and absorbance read at 550 nm on a Thermomax Microplate Reader (Molecular Devices). Triplicate samples were compared to a standard curve of bovine serum albumin (BSA) using Prism (Graphpad).
Phosholipid Assay
Phospholipids concentration was determined by colourmetric assay with ammonium ferrothiocyante solution as previously described(Stewart 1980). In brief, a standard curve was generated, from 10 to 100 µg/mL of serially diluting Curosurf™, dried under a stream on N2, and suspended in dichloromethanol (DCM, Thermo Fisher, UK). A 100 µL sample of centrifuged BALF was lipid extracted by butanol-methanol extraction (BUME) (Löfgren et al. 2012) and dried to completion under a stream of N2. Dried samples were suspended in a total volume of 2 mL DCM and vortexed for 30 seconds. The lipid solution was mixed with 0.5 mL ammonium ferrothiocyante solution (0.1 M FeCl3.6H2O (Thermo Fisher, UK), 0.4 M NH4SCN (Thermo Fisher, UK) in ddH2O). After vortexing for 1 minute, each sample was centrifuged for 1 minute at 300 x g. Absorbance of the lower (organic) phase was read in a spectrophotometer at 488 nm, blanking against DCM.
LC-MSE
Nanoparticle pellets were suspended in 30 µL SDS loading buffer (NuPAGE) and heated to 80oC for 10 minutes before running into an SDS PAGE gel for 10 minutes at described above. The gels were washed twice for 5 minutes in ddH2O and stained with Simply Blue Safe Stain for 20 minutes before being destained in ddH2O overnight. Gels were imaged, each lane cut out, and further destained in 10% methanol. Each lane was cut into approximately 1 mm3 pieces and in-gel digestion was performed based on Shevchenko (1996) (Shevchenko et al. 1996). Gel pieces were dehydrated with 150 µL acetonitrile for 10 minutes which was aspirated before the addition of 50 µL 10 mM dithiothreitol in 0.1 M ammonium bicarbonate buffer (AmBic) for 30 minutes at 56 OC. Excess reagent was removed and the pieces dehydrated before the addition of 40 µL 55 mM iodoacetamide in 0.1 M AmBic for 20 minutes at room temperature in the dark. The gel pieces were subsequently washed with 150 µL 0.1 M AmBic for 15 minutes before the addition of 40 µL of modified porcine trypsin (Promega) (12.5 ng/µL) for 45 minutes at 37 OC. A further 10 µL of 0.1 M AmBic was added to each reaction which was then left over night at 37 OC.
During peptide extraction, all solutions were retained and pooled. Trypsin was removed the following morning and 20 μL 25 mM AmBic was added for 15 minutes at 37 OC to wash before dehydrating with 20 μL of acetonitrile for 15 minutes at 37 OC. The supernatants for each sample were removed and pooled before adding 20 μL extraction buffer (1% formic acid, 2% acetonitrile, ddH2O) for 15 minutes at 37 OC. The supernatants were collected and pooled for each sample and the extraction repeated once more. Samples were then dried at 45-60 OC in a vacuum centrifuge and stored at -80 OC until ready for LC-MSE.
Samples were suspended in 20 µL of buffer A (0.1% formic acid, ddH2O) and the concentration of peptides determined by Direct Detect. Sample concentration was adjusted to 0.5 µg/µL enolase internal mass standard (Waters, UK). Approximately 1 µg (2 µL) was loaded onto the LC column (Waters, Acuity UPLC M-Class HSS T3 1.8 µm, 75 µm x 250 mm column). LC was run with a 30 minute gradient (3-40%) of buffer B (ACN, 0.1% formic acid)a 6 minute hold at 85%, before being washed with 97%. Nano-LC (Nano Acquity UPLC, Waters, UK) was fed directly into the mass spectrometer (Synapt G2s, Waters, UK) by nano-spray and analysed by MSE in resolution mode. The collision energy oscillated between 15 and 40 kV with scan times of 1 second and m/z recorded between 50 and 2000. 


Protein Identification, Bioinfomatics and Statistics
Data was analysed on ProteinLynx Global Server version 3.0 (PLGS, Waters) searching against UniProt human database including yeast enolase (internal standard) and assuming carbaminomethyl cysteine (fixed modification), deamination of asparagine and glutamine and oxidised methionine (variable modifications). Proteins identified from single peptides were excluded from further analysis. Quantification was performed using Hi3 method against yeast enolase(Silva et al. 2006).
Samples for each experiment were merged using an in-house script and normalised by dividing each individual repeat by the sum (fmol) of proteins present in 90% of all samples. Physiochemical information for each protein was extracted from Protparam (Gasteiger E., Hoogland C., Gattiker A., Duvaud S., Wilkins M.R., Appel R.D. 2005) (ExPAsy). Statistical analyses were performed in Prism 6 (Graphpad Software Inc.). Clustering analysis and heat maps were generated using Graphical Proteomics Data Explorer
(Rigbolt et al. 2011) (GProX 1.1.16, University of Southern Denmark, Denmark). PCA analysis was performed using the Bioconductor packaging pRoloc (Gatto & Lilley 2012; Gatto et al. 2014).
SDS PAGE
Samples were combined with 4 x NuPAGE SDS PAGE sample buffer (Life Technologies, UK), 10 x NuPage reducing agent (Life Technologies, UK) and ddH2O to a final volume of 20 µL. After denaturation by heating to 80OC for 10 minutes, samples were loaded into NuPAGE 4-12% Bis-Tris mini gel (Life Technologies, UK) and electrophoresed for 40 minutes at 200 V in MES buffer (Life Technologies, UK) and Simply Blue Safe Stain (Life Technologies, UK) and de-stained according to the manufacturers’ protocol.
Cell Culture and Cellular Assay
A549 cells were cultured in RPMI 1640 with L-Glutamine (2 mM), 10% (v/v) FBS, penicillin (100 U/mL) and streptomycin (100 µg/mL) and maintained in log phase growth.
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