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Fig. S1: AFM images of piranha solution treated gold surface (a) and glass surface (b), PDADMAC (c)

or polysterene (d) coated gold surface and cellulose modified gold surface (e).
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Fig. S2: SDS-PAGE of the purification of CBHI (a) showing Celluclast (lane 1) and purified CBHI
(lane 2) and of the deglycosylation using Endo Hf (b) showing pure Endo-Hf (lane 1 and 4),
deglycosylated Celluclast (lane 2) untreated Celluclast (lane 3) deglycosylated CBHI (lane 5) and

untreated CBHI (lane 6).



|
1.4 - |
1.2 |
. l
5 40 4 |
= |
8
e 081 |
(0]
2 I
9 06 - |
% blank
i 0.05 mM
a4 0.1 mM
| 0.2mM
0.2 - | 0.3mM
0.5mM
I 0.75 mM
300 400 500 600 700 800 900
wavelength [nm]
(b) os

absorbance (540 nm)

I T T T T T

0.0 0.2 04 0.6 0.8 1.0

glucose concentration [mM]

Fig. S3: Calibration curve for the determination of reducing sugars using the Nelson-Somogyi assay.

Glucose standards from 0.05 mM to 1.0 mM were used and spectra were recorded from 300 to 900 nm

(). The absorbance at 540 nm was used for quantitation (b). Measurements were performed in

triplicates.
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Fig. S4: Determination of height-profiles by AFM for the evaluation of the thickness of cellulose films

on gold (a), cellulose films on glass (c) and lignin films on gold prepared from MWL (b) and OSL (d).
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Fig. S5: Determination of sensitivity factor for the quantification of adsorbed mass to the sensor surface.

Experiments were performed on four flow channels (a). Glycerol solutions (0, 0.5, 1.25, 2.5, 5.0, 7.5,

10, 12.5, and 15 % wt.) with known refractive index (n) for the determination of the standard curve (b).

All standard errors were below 1%.




Table SI 1: Preparation procedures and characterization of cellulose and lignin model films prepared by spin coating techniques.

Film thickness

RMS roughness

Contact angle

Surface free energy

Cellulose source Method of deposition Substrate (nm] (nm] [deg] [mN m?] Reference
Water CHzl2 Total Polar Disperse
Auvicel dissolution in DMAC/LICI silica 28 4.8 33 n.d. n.d. n.d. n.d. (Eriksson et al. 2005)
cellulose xanthate regeneration from cellulose xanthate gold 20 - 407 45-56 30-37 32-34 66.8 425 23.1 (WeiBl et al. 2018)
9 trimethylsilylcellulose regeneration from TMSC silica 24 0.78 51.5 n.d. 60.2 n.d. n.d. (Mohan et al. 2011)
5 trimethylsilylcellulose regeneration from TMSC gold 19.5 3 (Kontturi et al. 2003)
8 Avicel dissolution in DMAC/LICI silica 0.5-10 <2 25-35 n.d. n.d. n.d. n.d. (Sczech and Riegler 2006)
MCC (Merck) MCC dissolved in DMAC/LICI gold 24.9 5.6 30.5 45.1 67.1 30.4 36.7 this work
MCC (Merck) MCC dissolved in DMAC/LICI glass 29.8 5.4 30 43.3 67.1 39.0 27.8 this work
Contact angle Surface free energy
Lignin source Method of deposition Substrate Film[t:ri:]kness RMS [r::jg];hness [deg] [mN m?] Reference
Water CHzl2 Total Polar Disperse
MWL from eucalyptus dissolution in dioxane/water gold 9 4.15 66 n.d. n.d. n.d. n.d. (Pereira et al. 2017)
MWL from wheat straw dissolution in dioxane/water gold 9 2.14 69 n.d. n.d. n.d. n.d. (Pereira et al. 2017)
Kraft lignin fom softwood dissolution in 1 M NH4OH silica 6.9 1.2 54 n.d. n.d. n.d. n.d. (Pereira et al. 2017)
OSL from beech wood dissolution in 1 M NHsOH silica n.d. 15 58 n.d. n.d. n.d. n.d. (Borrega et al. 2020)
soda |ignsi?r;\r,3m wheat dissolution in 1 M NH4OH silica 113 1.6 43 n.d. n.d. n.d. n.d. (Borrega et al. 2020)
soda oxidized lignin from dissolution in 1 M NH4OH silica 9.5 0.5 n.d. n.d. n.d. n.d. n.d. (Borrega et al. 2020)
wheat straw
lignosulfonate from dissolution in 1 M NHsOH silica 53 0.9 n.d. n.d. n.d. n.d. n.d. (Borrega et al. 2020)
c softwood
g) Ecohelix dissolution in 1 M NH4OH silica 6.3 0.5 n.d. n.d. n.d. n.d. n.d. (Borrega et al. 2020)
B Kraft lignin from spruce dissolution in 1 M NHsOH silica 50-60 0.93 46 51 57.1 23.4 33.7 (Notley and Norgren 2010)
MWL pine dissolution in acetone/ water (9:1) silica 30-60 1.31 52.5 23 58.8 14.3 44.5 (Notley and Norgren 2010)
MWL eucalyptus dissolution in acetone/ water (9:1) silica 30-60 1.38 55.5 27 57 131 43.9 (Notley and Norgren 2010)
Kraft lignin from softwood dissolution in dioxane/water (9:1) silica 23.1-104.6 1.01-1.39 46 n.d. n.d. n.d. n.d. (Norgren et al. 2006)
OSL from beech wood dissolution in dioxane/water gold 23.2 4.4 67.6 34.2 49.9 7.5 424 this work
MWL from spruce dissolution in dioxane/water gold 14.6 8.3 68.3 41.6 45.0 6.2 38.8 this work
OSL from beech wood dissolution in dioxane/water glass n.d. n.d. 64 39.6 49.9 10 40 this work
MWL from spruce dissolution in dioxane/water glass n.d. n.d. 62.2 37.2 49.5 85 41 this work



References

Borrega M, Paarnila S, Greca LG, Jdaskeldinen AS, Ohra-Aho T, Rojas OJ, Tamminen T (2020)
Morphological and wettability properties of thin coating films produced from technical lignins.
Langmuir 36:9675-9684 . https://doi.org/10.1021/acs.langmuir.0c00826

Eriksson J, Malmsten M, Tiberg F, Hanger T (2005) Enzymatic degradation of model cellulose films.
284:99-106 . https://doi.org/10.1016/j.jcis.2004.10.041

Kontturi E, Thine PC, Niemantsverdriet JW (2003) Novel method for preparing cellulose model
surfaces by spin coating. Polymer (Guildf) 44:3621-3625 . https://doi.org/10.1016/S0032-
3861(03)00283-0

Mohan T, Kargl R, Doliska A, Vesel A, Kostler S, Ribitsch V, Stana-Kleinschek K (2011) Wettability
and surface composition of partly and fully regenerated cellulose thin films from trimethylsilyl
cellulose. J Colloid Interface Sci 358:604-610 . https://doi.org/10.1016/j.jcis.2011.03.022

Norgren M, Notley SM, Majtnerova A, Gellerstedt G (2006) Smooth model surfaces from lignin
derivatives. I.  Preparation and  characterization.  Langmuir  22:1209-1214
https://doi.org/10.1021/1a052284c

Notley SM, Norgren M (2010) Surface energy and wettability of spin-coated thin films of lignin isolated
from wood. Langmuir 26:5484-5490 . https://doi.org/10.1021/1a1003337

Pereira A, Hoeger IC, Ferrer A, Rencoret J, Del Rio JC, Kruus K, Rahikainen J, Kellock M, Gutiérrez
A, Rojas OJ, Rio JC, Kruus K, Rahikainen J, Kellock M, Gutie A, Rojas OJ, Del Rio JC, Kruus K,
Rahikainen J, Kellock M, Gutiérrez A, Rojas OJ (2017) Lignin Films from Spruce, Eucalyptus,
and Wheat Straw Studied with Electroacoustic and Optical Sensors: Effect of Composition and
Electrostatic ~ Screening on Enzyme Binding. Biomacromolecules 18:1322-1332
https://doi.org/10.1021/acs.biomac.7b00071

Sczech R, Riegler H (2006) Molecularly smooth cellulose surfaces for adhesion studies. J Colloid
Interface Sci 301:376-385 . https://doi.org/10.1016/j.jcis.2006.05.021

Weilll M, Niegelhell K, Reishofer D, Zankel A, Innerlohinger J, Spirk S (2018) Homogeneous cellulose
thin films by regeneration of cellulose xanthate: properties and characterization. Cellulose 25:711—
721 . https://doi.org/10.1007/s10570-017-1576-3



