Supplemental Methods
1.  Cell culture:
CMRL 1066 medium (GIBCOBRL, catalog number 11530-037) containing: 10% (v/v) FBS (GIBCOBRL, catalog # 16140-071) 0.5mM Glutamine (GIBCOBRL, catalog # 25030-081) 100U/mL penicillin 100ug/mL streptomycin (GIBCOBRL, catalog # 15070-063).  Once cells were approximately 80% confluent, they were trypsinized and then plated into 6 x 6-well plates (36 wells total), and a separate set of 4 x 60mm plates.  Each well of the 6-well plate received a seeding density of 0.166 x 106 cells, and the 60 mm plates were seeded with a density of 0.375 x 106 cells.  The 6-well plates were used for the proteomic experiment, and the 60mm plates were used to collect cells for electron microscope imaging (further described in the TEM imaging section).  Cell cultures were incubated at 37°C in a 5% CO2 atmosphere.
2. Exposure and isolation:
Once the E10 cells in the 6-well plates reached 100% confluency, they were dosed with MWCNTs.  The MWCNTs were prepared as described in the preparation of MWCNTs section.  After dosing with MWCNTs, the 6-well cell culture plates were then placed in a 37°C at 5% CO2 atmosphere incubator for 24 hours.  Isolation of cells was carried out one 6-well plate at time to reduced stress response.  Briefly, media was removed and cells were quickly rinsed with 1 mL of sterile PBS to help wash off MWCNTs from the cells and to remove excess media.  The PBS wash was discarded and then another 1 mL of PBS was added to each well, the cells were gently scraped, and isolated.  Finally, the PBS supernatant was removed and the cells were flash frozen in liquid nitrogen and stored at -20 °C overnight.  The same exposure and cell isolation was conducted on the 4 x 60mm plates used for TEM imaging as the 6x6-well plates used for the proteomic experiment.  The cells used for each set up came from the same stock, and the exposure and isolation was carried out at the same time.
3. TEM Imaging:
E10 cells were plated in 4 x 60mm plates and grown to 100% confluency using the same media as described in the cell culture section above.  Once cells reached 100% confluency they were exposed to U-MWCNT, A-MWCNT, and Z-MWCNT, and one plate remained un-exposed as a control.  All of the MWCNTs were prepared for dosing as described in the preparation of MWCNTs section above.  Following a 24 hour exposure, cells were washed with PBS, the supernatant was removed, and 0.5 mL of Trump’s TEM fixative was added and cells were stored at 4 °C.  Next, cells were placed in a 3% water agar suspension, and TEM imaging was processed through the Center for Electron Microscopy facility at North Carolina State University [1].
4. Protein digestion:
Each cell sample was suspended in a solution of 50 mM ammonium bicarbonate (pH 8.0) with 1% SDC.  Probe sonication was applied to each sample in 2 pulses for 20 seconds per pulse, and an amplitude setting of 20%.  The cell debris was centrifuged down for 2 minutes at 10,000 rpm.  The supernatant was retained and protein quantitation was achieved using a nanodrop to measure the absorbance at 280 nm.  The amount of protein in each sample was then adjusted with the 1% SDC solution in 50 mM ammonium bicarbonate such that the final amount of protein was 50 μg in 100 µL (i.e., 0.5 µg/µL).    DTT was added to each sample to make a final concentration of 5 mM and then incubated at 60ºC for 30 minutes in order to reduce disulfide bonds.  Following the reduction, samples were cooled to room temperature and IAM was added to make a final concentration of 15 mM, and incubated in the dark for 20 minutes at room temperature.  Tryptic digestion was achieved by hydrating lyophilized trypsin to a stock solution of 1 µg/µL with 0.01% acetic acid in water.  The trypsin solution was added to the protein mixture (i.e. 20 µg protein) in a 1:50 ratio (~0.4 µg trypsin), and then incubated at 37 °C for 4 hours.  Following the digestion, samples were acidified with 6 M HCl to make a final concentration of 250 mM (pH ≤ 3) [2].  Sample purification and concentration was achieved using MCX cartridges.  After the sample was added to the column, salts were removed with water (0.1% formic acid), neutrals and negatively charged species were removed with 1 mL of methanol (0.1% formic acid), and then peptides were eluted in 10% NH4OH in methanol.  Finally, samples were concentrated down in vacuo (10 Torr) at 45 °C for 3 hours (speedvac concentrator, Thermo Fisher Scientific), and then reconstituted in mobile phase A (98 % water, 2 % acetonitrile, and 0.1% formic acid) to yield a final concentration 0.5 µg/µL.
5.  Nanoflow LC:
[bookmark: _GoBack]All of the samples were processed by 2 methods: A) Discovery proteomics method using a quadrupole orbitrap (Q Exactive Plus, Bremen Germany), and B) A targeted proteomics method using a triple quadrupole MS (Quantiva, ThermoFisher, San Jose, CA) operating in selected reaction monitoring mode (Supplemental Table 2).  Pico-frit columns were purchased from New Objective (Woburn, MA) and packed to a length of 20 cm for method A, and 15 cm for method B with reverse phase ReproSil-Pur 120 C-18-AQ 3 µm particles (Dr. Maisch, Germany). The trap was packed in house to a final length of 3 cm.  A 2 µL injection of 0.5 µg/µL peptide in mobile phase A (98 % water, 2 % acetonitrile, and 0.1 % formic acid) was washed onto the trap at a flow of 2.0 µL/min for 4 minutes.  Peptide separation was achieved on the LC using a gradient of mobile phase A and mobile phase B (100 % acetonitrile, 0.1 % formic acid).  The LC method A consisted of a 225 minute gradient with a linear ramp from 0 % B to 40 % B across 180 minutes (2-182 minutes), a ramp and wash at 80% B (182-193 minutes), followed by equilibration of the column at 0% B (194-225).  Method B consisted of a 75 minute gradient with a linear ramp from 0 % B to 40 % B across 60 minutes (2-62 minutes), a ramp and wash at 80% B (62-69 minutes), followed by equilibration of the column at 0% B (70-75).  

6. Mass Spectrometry: 
Orbitrap Mass spectrometry
Orbitrap tandem mass spectrometry was performed using a Thermo Scientific Q-Exactive Plus (Bremen, Germany) in a top 12 data dependent acquisition mode (DDA), where the 12 most abundant preursors were selected for fragmentation per full scan.  MS1 and MS2 scans were performed at a resolving power of 70,000 and 17,500 at m/z 200, respectively. A dynamic exclusion window of 30 seconds was used to avoid repeated interrogation of abundant species.  Automatic gain control was 1e6 and 5e4 for MS1 and MS2 scans, respectively.  Samples were run in random order, and a quality control BSA digest was run every fifth injection to ensure proper LC-MS/MS reproducibility.  Metrics were monitored in using the Statistical Process Control in Proteomics algorithm [3].
Triple Quadrupole Mass Spectrometry
	Triple quadrupole mass spectrometry was conducted using the Thermo Scientific TSQ Quantiva via selected reaction monitoring (SRM).  The SRM method was created in Skyline-Daily version 3.1.1.8884 [4] by importing the proteins, selecting one unique peptide to represent the protein, and then choosing the 5 top ranked transitions based on the spectral libraries created from the discovery data.  The following parameters were set for SRM:  dwell time 10 ms, use calibrated RF lens, Q1 and Q3 resolution full width half max (FWHM) is 0.7, collision induced dissociation (CID) is 1.5 mTorr,.  The samples were run in a random order with a QC BSA digest every fifth injection [3]. 

7.  ANOVA:
The regression model represented in equation 1 was run on the data set after filtering and normalizing in order to evaluate independent effects that might contribute to the prediction of peak area.  Results in Table 1 illustrate that dose does not have significant effect on the prediction of peak area, but coating type is a marginally significant contribution to peak area (p = 0.06).  These results illustrate that coating type has a larger contribution to cellular response (i.e., variance in protein expression) than dose.  The dose was optimized to not cause cytotoxicity in order to better examine mechanisms of biological response to differentially functionalized MWCNTs

	
	DF
	Sum Sq
	Mean Sq
	F value
	Pr(>F)

	Dose
	2
	2
	0.9197
	1.605
	0.2009

	Coating
	1
	2
	1.993
	3.478
	0.0622

	Residuals
	25212
	14445
	0.573
	
	



Table 1:  ANOVA results for modeling regression in equation 1 with E10 dataset.
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