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Supplementary Experimental Section 

 

Gel permeation chromatography (GPC) 

GPC measurements were performed on a set of four 30 cm SDV gel columns of 5 μm particle 

size having pore sizes of 102, 103, 104, and 105Å with refractive index and UV (λ = 254 nm) 

detection. GPC was measured at an elution rate of 1 mL/min with THF as the solvent. 

MALDI-TOF Mass Spectrometry (MS) 

MALDI-TOF MS analysis was performed on a Bruker Reflex III equipped with a 337 nm N2 

laser in the linear mode and 20 kV acceleration voltage. Samples were prepared from THF 

solution by mixing matrix (IAA, 20 mg/mL) and sample (1 mg) in a ratio of 4.1. 

X-ray photoelectron spectroscopy (XPS) 

XPS was performed on a Kratos Axis X-ray photoelectron spectrometer (Kratos Analytical Ltd., 

Manchester, UK). The binding energy was calibrated using the C 1s photoelectron peak at 284.6 

eV as a reference. The CasaXPS computer program was used for peak fitting of the C 1s and O 

1s peaks in the XPS spectra. The reported spectra are representative of two measurements at 

different positions on a film. 
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Water contact angle measurements 

Measurements were carried out with a high-speed contact angle measurement device (OCAH 

230 video-based semi-automatic contact angle measurement device supplied by Dataphysics 

GmbH, Germany). Images of a drop of deionized water (2 µL) laid on the surface of the samples 

were recorded at a frame rate of 360 frames per second, and the contact angles for the droplets 

were recorded after 3 seconds of contact with the film. The reported values are the average of at 

least 3 measurements at different positions on a film. 

Fluorescent staining of glycopolymer-modified films 

The distribution of glycopolymers on the surface of the films at the µm-scale was assessed via 

fluorescently labeling the glycopolymers using a Pro-Q Emerald 488 Glycoprotein Stain Kit in 

accordance with the supplier’s protocol. A LeicaDMI3000 B fluorescence microscope (Leica, 

Wetzlar, Germany) was used to obtain images (excitation at 488 nm and emission at 510/520 

nm). 

Optical profilometry 

Optical profilometry was carried out using a Wyko NT1000 Optical Profilometer (Veeco 

Instruments Inc., AZ). The profilometer was isolated on an air table to reduce ambient vibrations. 

The profilometer record profiles of distances of ca. 115 µm x 150 µm, recording data points 

every 203.48 nm. Data analysis was carried out with the software provided by the manufacturer, 

which allowed the determination of the roughness of the films. The surface roughness parameters 

are analyzed and reported in accordance with the ISO 25178 series. The average roughness (Ra) 

is the arithmetic average of the deviation from the mean line, and is the most used international 

parameter of roughness, and the root-mean-square roughness (Rq) is based upon this. The 

average height difference between the five highest peaks and the five lowest valleys (RzDIN) 

was determined in accordance with DIN 4768/1 as specified by the Deutsches Institut für 
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Normung. The reported values are the average of at least 3 measurements at different positions 

on a film. 

Protein binding studies 

Films in 24 well cell culture plates were incubated for 1 hour in PBS (0.2 mL) containing either 

rat tail collagen type-1 (37.5 µg/mL, BD Bioscience, DE) or laminin-1 mouse protein (37.5 

µg/mL, Life Technologies via Fisher Scientific, DE) at either 4 oC or 25 oC respectively. Films 

were washed three times with cold PBS (4 oC) to remove loosely bound protein. Films were 

incubated for 30 minutes in SDS (5 wt% in PBS) to detach the more strongly bound protein from 

the film surface. The protein content in the SDS was analyzed using a Micro BCATM Protein 

Assay Kit (Thermo Scientific, DE) and UV-Vis spectroscopy (NanoDrop ND1000, 

ThermoFisher, USA) at 562 nm in accordance with the manufacturer’s protocol. Collagen-1 

isolated from rat tails is composed of two collagen alpha-1(I) chains (UniProtKB accession 

number: P02454) and one alpha-2(I) chain (UniProtKB accession number: P02466), and this 

complex has a pI of 7.03. Laminin-1 isolated from mice is composed of one laminin subunit 

alpha-1 (UniProtKB accession number: P19137), one laminin subunit beta-1 (UniProtKB 

accession number: P02469), one laminin subunit gamma-1 (UniProtKB accession number: 

P02468), and this complex has a pI of 5.4. 

In vitro cell adhesion studies 

Cell adhesion studies were carried out in line with our previously described methodology.[43] The 

fibroblast cell line (M-MSV-BALB/3T3, mouse embryo fibroblasts) was sourced from the 

European Collection of Cells (United Kingdom). The cells were cultivated in DMEM (Biochrom 

AG, Germany) supplemented with 10 % v/v fetal bovine serum (BioChrom AG, Germany), 

2mM Glutamax (Gibco, United Kingdom) and 50 µg/ml Gentamycin (Sigma, Germany). Cells 

were cultured on films cast on 24 well plates (Nunclon® Δ surface, Denmark). The viability 
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observed for the cells before starting the experiment was determined by the Trypan Blue (Sigma, 

Germany) exclusion method, and the measured viability exceeded 95 % in all cases. Cell 

adhesion was determined with the AlamarBlue® cell viability assay (Cell Titer-Blue, Promega, 

USA) according to the protocol of the supplier. Briefly, 100,000 cells/cm² were seeded in wells, 

and the cells were incubated in 1 mL of cell culture media per well at 37 °C, 95 % humidity, and 

a CO2 content of 5 %. After 4 hours the cells were washed gently with PBS to remove non-

adherent and/or dead cells, followed by the addition of fresh media (1 mL) containing 10 % v/v 

of the AlamarBlue® reagent. After 2.5 hours of culture, 100 µL of the media containing the 

AlamarBlue® reagent was removed and placed in a 96 well plate, and the fluorescence was 

measured with a fluorimeter (Mithras LB 940, Berthold Technologies, Germany). Two controls 

were considered during the measurement of the fluorescence: the first was wells containing 

media alone (i.e. no cells or AlamarBlue® reagent), which was not fluorescent (data not shown); 

and the second was wells that contained the AlamarBlue® reagent but no cells (used for baseline 

correction). Levels of cell adhesion to the various films studied herein are reported relative to 

Nunclon® Δ surface, which was assigned an arbitrary value of 100 %. Images of cells adhered 

on the various substrates were obtained with a LeicaDMI3000 B fluorescence microscope 

(Leica, Wetzlar, Germany). Cell surface areas were determined with the surface-analysis tool 

(plugin) in the open source program "Image J" (http://en.wikipedia.org/wiki/ImageJ), after 

delimitation of the cell surface manually in the case of spread cells (i.e., those on Nunclon® Δ 

surface or glycopolymer modified substrates), or fitting the cell shape to a circle in the case of 

rounded cells (i.e., those on unmodified eADF4(C16)). A minimum of 50 single cells per 

experiment were analyzed.  
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Supplementary Data Section 

 

 
Figure S1. Molecular weight distribution of the glycopolymers by Gel Permeation 
Chromatograpy (GPC), PtBMA calibration. Glycopolymer 1 dotted line. Glycopolymer 2 dashed 
line. Glycopolymer 3 solid line. 
 
 
Table S1. Glycopolymer molecular weights as determined by GPC and MALDI-ToF mass 
spectrometry. 

Glycopolymer 
modification 

Degree of 
Polymerization 

Molecular 
weight 

from GPC, 
g/mol 

PDI from 
GPC 

Molecular 
weight 
from 

MALDI-
ToF, 
g/mol 

PDI 
from 

MALDI-
ToF 

Glycopolymer 1 31 7,800 1.12 10,100 1.10 

Glycopolymer 2 64 14,000 1.11 21,200 1.06 

Glycopolymer 3 97 21,200 1.09 31,900 1.06 
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Figure S2.  FT-IR spectrum of a film of eADF4(C16), cast from HFIP and subsequently 
immersed in methanol and vacuum dried. The peaks at 1624 cm-1 (amide I, β-sheet), 1520 cm-1 

(amide II, β-sheet), and 964 cm-1 (polyalanine, β-sheet) are all indicative of β-sheet rich films 
that are water insoluble.[43] 
 

 
Figure S3.  FT-IR spectrum of azidopropylamine, displaying the characteristic absorbance of the 
azide (N3) group at ca. 2100 cm-1. 
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Figure S4.  FT-IR spectrum of a film of eADF4(C16)-N3. A β-sheet rich film of eADF4(C16) 
was modified to display azide groups via EDC/NHS-mediated coupling of azidopropylamine to 
the carboxylic acid groups displayed on the backbone of the eADF4(C16). Films display the 
characteristic absorbance of the azide group at ca. 2100 cm-1.[41] 
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Figure S5.  FT-IR spectrum of the glycopolymers. A) Glycopolymer 1, DP = 31. B) 
Glycopolymer 2, DP = 64. C) Glycopolymer 3, DP = 97. The glycopolymers display an 
absorbance characteristic of the ester group at ca. 1716 cm-1. 
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Figure S6.  FT-IR spectrum of a film of eADF4(C16)-1. A film of eADF4(C16)-N3 was 
modified to display glycopolymer 1 using azide-alkyne Huisgen cycloaddition chemistry. A) Full 
IR spectrum in which the diminuition of the azide (N3) peak in the films at ca. 2100 cm-1 is 
noteworthy. B) Expanded IR spectrum to facilitate observation of the ester peak at ca. 1716 cm-1 
(see arrow), which is indicative of successful surface modification with glycopolymer 1. 
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Figure S7.  FT-IR spectrum of a film of eADF4(C16)-2. A film of eADF4(C16)-N3 was 
modified to display glycopolymer 2 using azide-alkyne Huisgen cycloaddition chemistry. A) Full 
IR spectrum in which the diminuition of the azide (N3) peak in the films at ca. 2100 cm-1 is 
noteworthy. B) Expanded IR spectrum to facilitate observation of the ester peak at ca. 1716 cm-1 
(see arrow), which is indicative of successful surface modification with glycopolymer 2. 
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Figure S8.  FT-IR spectrum of a film of eADF4(C16)-3. A film of eADF4(C16)-N3 was 
modified to display glycopolymer 3 using azide-alkyne Huisgen cycloaddition chemistry. A) Full 
IR spectrum in which the diminuition of the azide (N3) peak in the films at ca. 2100 cm-1 is 
noteworthy. B) Expanded IR spectrum to facilitate observation of the ester peak at ca. 1716 cm-1 
(see arrow), which is indicative of successful surface modification with glycopolymer 3. 
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Figure S9.  XPS spectra of the C 1s peaks for films of glycopolymer functionalized films of 
eADF4(C16). A) eADF4(C16)-1. B) eADF4(C16)-2. C) eADF4(C16)-3. 
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Figure S10.  XPS spectra of the O 1s peaks for films of glycopolymer functionalized films of 
eADF4(C16). A) eADF4(C16)-1. B) eADF4(C16)-2. C) eADF4(C16)-3. 
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Figure S11.  The distribution of fluorescently labeled glycopolymers on the surface of the films 
at the µm-scale was assessed via microscopy using a Pro-Q Emerald 488 Glycoprotein Stain Kit 
in accordance with the supplier’s protocol. A) eADF4(C16)-1. B) eADF4(C16)-2. C) 
eADF4(C16)-3. Scale bars represent 100 µm. 
 
 

 
Figure S12.  The surface topography of the films as assessed by optical profilometry. A) 
eADF4(C16). B) eADF4(C16)-1. C) eADF4(C16)-2. D) eADF4(C16)-3. The X-axis of each 
image is 150 µm and the Y-axis is 114 µm. 
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