Electronic Supplementary Material

Tunable lipid coated nanoporous silver sheet for characterization of protein-
membrane interactions by surface-enhanced Raman scattering (SERS)

Hongni Zhu *®, Jianing Zhang ®®, Xin Dai ¥ ¢, Vince St. Dollente Mesias®, Huanyu Chi »°, Congcheng Wang ¢, Chi Shun

Yeung ¢, Qing Chen > ¢, Wei Liu “¢, and Jinging Huang ™2 ®

aHKUST-Shenzhen Research Institute, No. 9 Yuexing first RD, Hi-tech Park, Nanshan, Shenzhen 518057, China

b.pepartment of Chemistry, The Hong Kong University of Science and Technology, Clear Water Bay, Kowloon, Hong Kong, China

¢ Department of Chemistry, The University of Hong Kong, Pokfulam Road, Hong Kong, China

d-Department of Mechanical and Aerospace Engineering, The Hong Kong University of Science and Technology, Clear Water Bay, Kowloon, Hong Kong,
China

e-Department of Civil & Environmental Engineering, The Hong Kong Polytechnic University, Hong Kong, China

*Corresponding Author:
Jinging Huang

Email: jghuang@ust.hk
Wei Liu

Email: wliu276@hku.hk



Table of Contents

Fig. S1 Contact angles of water on the monolayer lipid-coated NPAg sheets under the surface pressure
of 15 mN/m, 25 mN/m, and 35 mN/m (top) and the bilayer lipid-coated NPAg sheets under the
surface pressure of 15 mN/m, 25 mN/m, and 35 mN/m (bottom). ......cccccuvveiieiiiiiiiiiiiiieeee e, 3

Fig. S2 BET analysis of Nanoporous SIIVEI SNEET ........coevvvviieiiieeiiieeeicee e 3

Fig. S3 Raman spectra of the lipid monolayer coated on the glass slide (blue) and the lipid monolayer

coated 0N the Ag SUDSTIAte (BrEEN).....uuuiceei et e e e e e e e e ea bt eeeeeeeeeesbaanes 4
Fig. S4 SERS spectra of lipid-coated nanoporous silver sheet at 100 different spots. .......cccccceeeeeneee... 4

Fig. S5 Spontaneous Raman spectrum of 1 mM lysozyme on the lipid-coated glass slide (green) and

SERS spectrum of 1 uM lysozyme on the lipid-coated NPAg sheet (blue). ccccccceevvveeviricieeeieiniieiniinnnn. 5
Fig. S6 SERS spectrum of 1 uM lysozyme on bare nanoporous silver sheet (green) and lipid-coated
NANOPOTOUS SIIVEE SHEET (DIUE). wuueeeieiiiieeiicee et e et e e e e e e e eeea e e eeeeeeeenes 5
Fig. S7 SERS spectra of lysozyme on lipid-coated nanoporous silver sheet at 20 different spots........ 6

Fig. S8 SERS spectra and difference spectra of 1 uM alpha-synuclein on the lipid-deposited NPAg

sheets with lipid bilayer coating under the surface pressures of 35 mN/m, 25 mN/m, and 15 mN/m,

ST o =Tot 4 V7= 1 APPSR UPPPTRRPPIN 6
Table S1 Main peak assignmeNnt Of [YSOZYME.......ciiiiiiiiiieiiccee e 7
Table S2 Main peak assignment of alpha-synuUCIEIN ........uuueeeiiiiiiiiiiicc e 7
Y= =T (=T o [ol TSRO PPRPP 8



15 mN/m 25 mN/m 35 mN/m
Average 6 = 108° £ 1° Average 0 =112°+2° Average 6 =119°+0°

NPAg coated with 40
lipid monolayer

15 mN/m 25 mN/m 35 mN/m
Average 0 = 79° £+ 0° Average 0 =75°+ 1° Average 0 = 66° £ 3°

o | \ o

NPAg coated with
lipid bilayer

Fig. S1 Contact angles of water on the monolayer lipid-coated NPAg sheets under the surface
pressure of 15 mN/m, 25 mN/m, and 35 mN/m (top) and the bilayer lipid-coated NPAg sheets
under the surface pressure of 15 mN/m, 25 mN/m, and 35 mN/m (bottom).
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Fig. S2 BET analysis of nanoporous silver sheet
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Fig. S3 Raman spectra of the lipid monolayer coated on the glass slide (blue) and the lipid
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monolayer coated on the Ag substrate (green).

|| \l ‘\
i "mw \\\
J M ix ka1
'"W\ W {"“’J"“fw" MM “‘w ';‘“ IR
\ , i “ u\”; AT
;‘tﬁ‘éﬁm'w”“ h" “u ‘H ‘ ']N “HH Mmm \lﬁ?w
|

L}
800

——————— —t0
1200 1600 2000 2400 2800 3200

Raman Shift (cm™)

Fig. S4 SERS spectra of lipid-coated nanoporous silver sheet at 100 different spots.
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Fig. S5 Spontaneous Raman spectrum of 1 mM lysozyme on the lipid-coated glass slide (green) and
SERS spectrum of 1 uM lysozyme on the lipid-coated NPAg sheet (blue).
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Fig. S6 SERS spectrum of 1 uM lysozyme on bare nanoporous silver sheet (green) and lipid-coated
nanoporous silver sheet (blue).
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Fig. S7 SERS spectra of lysozyme on lipid-coated nanoporous silver sheet at 20 different spots.
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Fig. S8 SERS spectra and difference spectra of 1 uM alpha-synuclein on the lipid-deposited NPAg
sheets with lipid bilayer coating under the surface pressures of 35 mN/m, 25 mN/m, and 15 mN/m,
respectively.



Table S1 Main peak assignment of lysozyme -2

Raman Shift (cm) Tentative Assignment

760 Trp

877 Trp
1004 Phe
1011 Trp
1260 Amide IlI
1337 Trp
1361 Trp
1447 C-H bending
1552 Trp
1579 Trp/Phe
1619 Trp
1653 Amide |

Table S2 Main peak assignment of alpha-synuclein !

Raman Shift (cm™) Tentative Assignment
1003 Phe
1240 Amide Il (B-sheet)
1248 Amide Ill (random coil)
1290 Amide Il (a-helical)
1340 CH, deformation
1421 CH,, CHs3 deformation
1450 CH,, CHs3 deformation
1618 Tyr
1658 Amide | (a-helical)
1668 Amide | (B-sheet)
1674 Amide | (random coil)
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