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Supporting information

DKP deposited on silica from liquid phase by IWI
Thermal activation
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Figure S1. IR spectra of DKP2(IWI)/A50 measured after (a) DKP deposition by IWI followed by outgas at 140 °C for 30 min, then after (b) a thermal heating at 140 °C for 2.5 h under vacuum. The intensity of the silanols OH stretching region is enhanced for the sake of clarity. 












Wetting/drying cycles
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Figure S2. IR spectra of DKP4(IWI)/A380 (Panel A) and DKP(CVD)/A380 (Panel B) measured after (a) DKP deposition by IWI and outgas at rt, or after DKP sublimation by CVD for 2.5 h at 160 °C under vacuum, respectively. Spectra (b) in both panels represent each the last spectrum measured at the end of the wetting/drying cycles performed on both samples. The wetting/drying cycles done consist of an admission of water vapor for 20 min and a direct heating at 80 °C for 30 min while in contact with water vapor. This is followed by a drying step consisting of an outgas at rt then at 80 °C for 30 min. The cycles are repeated until invariance of spectra. 
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Figure S3. Derivative thermograms (DTG) measured directly after wetting/drying cycles performed on two samples prepared by (A) 4 wt% DKP deposition by IWI and outgas on silica A380, designated as DKP4(IWI)/A380; or by (B) DKP sublimation by CVD for 2.5 h at 160 °C under vacuum, designated as DKP (CVD)/A380.
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Table S1. Table presenting the adsorbed amount of organic matter (in terms of DKP) after wetting/drying cycles on both samples DKP4(IWI)/A380 obtained after DKP deposition by IWI on silica A380; and DKP (CVD)/A380 obtained after DKP sublimation by CVD for 2.5 h under vacuum. These values are calculated from the integration of DTG peaks of Figure S3 for the corresponding samples. 
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Figure S4: Evolution of the amide I band intensity obtained after 2.5 h Gly sublimation by CVD as function of DKP loading (%) for both series of samples: G(CVD)/DKPx(IWI)/A50 and G(CVD)/DKPx(IWI)/A380; where x refers to the different DKP loadings used. 

DKP deposited on silica from gas phase by CVD
Reaction with Gly monomers dosed from the gas phase
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Figure S5: Evolution of the amide I band intensity as function of CVD time (h) for G(CVD)/A50160, G(CVD)/DKP(CVD)/A50160, G(CVD)/A50700, and G(CVD)/DKP(CVD)/A50700 samples prepared by in-situ CVD with or without a pre-deposition of DKP by sublimation. Two different silica supports are used: one outgassed at 160 °C for 2 h under vacuum and the other pre-treated at 700 °C for 2.5 h.
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Figure S6: XRD profiles measured on (A) G(CVD)/DKP(CVD)/A50160 and (B) G(CVD)/DKP(CVD)/A50700: (a) after outgassing at 160 °C for 2 h under vacuum (Panel A) or pre-treatment in a muffle furnace at 700 °C for 2.5 h (Panel B); (b) after DKP deposition by CVD for 2.5 h under vacuum followed by Gly sublimation by CVD for 10 (Panel A) or 5 h (Panel B) and H/D exchange cycles.

[image: ]
Figure S7: Derivative thermograms (DTG) for (A) G(CVD)/DKP(CVD)/A50160 and (B) G(CVD)/DKP(CVD)/A50700 samples measured after DKP deposition by CVD for 2.5 h under vacuum followed by Gly sublimation by CVD for 10 (Panel A) or 5 h (Panel B) and H/D exchange cycles.


[image: ]
Table S2: Table presenting the adsorbed amount of organic matter (in terms of DKP or Gly) on both G(CVD)/DKP(CVD)/A50160 and G(CVD)/DKP(CVD)/A50700 samples. These values are calculated from the integration of DTG peaks of Figure S7 for the corresponding samples. 
CVD of DKP on silica-grafted Gly oligomers
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Figure S8. Derivative thermograms (DTG) for samples obtained after (A) 4 wt% DKP deposition by IWI and outgas on silica A380  followed by CVD sublimation of Gly monomers at 160 °C  for 2.5 h under vacuum, designated by G(CVD)/DKP4(IWI)/A380; and after (B) 4 wt% Gly deposition by IWI and activation at 160 °C on silica A380  followed by DKP adsorption by CVD at 160 °C for 2.5 h under vacuum, designated by DKP(CVD)/G4(IWI)/A380.
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[bookmark: _Hlk184044585]Table S3. Table presenting the adsorbed amount of organic matter (in terms of DKP or Gly) on both samples G(CVD)/DKP4(IWI)/A380 obtained after 4 wt% DKP deposition by IWI and outgas then Gly sublimation by CVD for 2.5 h; and DKP(CVD)/G4(IWI)/A380 obtained after 4 wt% Gly deposition by IWI and activation at 160 °C then DKP sublimation by CVD for 2.5 h at 160 °C under vacuum. These values are calculated from the integration of DTG peaks of Figure S6 for the corresponding samples. 


Structural dynamics and secondary structures of peptides formed by DKP opening on silica
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Figure S9. Second derivative in the amide I region of the IR spectra recorded directly after (Panel A) 2.5 h of Gly sublimation by CVD, and then after (Panel B) H/D exchange and outgassing of D2O until invariance of spectra of (a) bare silica A50, (b) G(CVD)/DKP1(IWI)/A50, and (c) G(CVD)/DKP3(IWI)/A50. 
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Figure S10. Second derivative in the amide I region of the IR spectra recorded directly after (Panel A) 2.5 h of Gly sublimation by CVD, and then after (Panel B) H/D exchange and outgassing of D2O until invariance of spectra of (a) bare silica A380, (b) G(CVD)/DKP1(IWI)/A380, and (c) G(CVD)/DKP4(IWI)/A380. 


[image: ]
Table S4. Table presenting the different types of secondary structures formed after 2.5 h CVD then after H/D cycles for both sets of samples G(CVD)/DKPx(IWI)/A50 and G(CVD)/DKPx(IWI)/A380, deduced from the computation of the second derivative of the corresponding IR spectra in Figures S7 and S8. 












image6.jpeg
A >
© .
s 404 e
5 & Goun/DKP0y5/A50160
g 1 -
- G(CVD)/D KP(CVD)/A50700
£20{ o« .
S | e e
— 0 .....................
‘a ........ . ............. G(CVD)/A50160
£ 10 g
..................... ® G cvpyAS070
0 ,.... I | |
0 2.5 5 7.5 10

CVD time (h)





image7.jpg
Intensity (a.u.)

A) Gcyp)/DKP cyp)/A50,6,

187

B) G(cvp)/DKP cyp)/A50440

473 A

mo-Gly

2000

10 15

20 25
2 Theta (degrees)

30 35

40




image8.jpg
A) G(cyp)/DKP cyp)/A50,469 0005

321
g} —__—__——_______——____‘,,///”——i\\\\\\__\
S
=
2
)
2 | B) Gcvp/DKP cyp)/A50799 002[
2
@
O

235
322

100 150 200 250 300 350 400
Temperature (°C)




image9.png
Peak Adsorbed organic matter
Sample temperature mmol g GIv/
(C) Weight loss (%) Si% Y9 mmol DKP/g SiO,
2
G/DKP/A50,g9 321 0.60 0.08 -
235 2.23 0.29 -
G/DKP/A5049o
322 1.10 - 0.09





image10.jpg
A) Gicyoy/DKP a/A380 5 ”21
325
234

9
S
z
=
3
= |B) DKP cypf Gy /A380 0 nzI
=
®
[}

—_—/275\/322\

100 150 200 250 300 350 400
Temperature (°C)




image11.png
Peak Adsorbed organic matter

Sample temperature
o . o mmol g Gly/g mmol DKP/g
(°C) Weight loss (%) S0, S0,
234 2.45 0.33 -

G cvoyDKP4wi/A380 325 8.59 1.14 -
275 2.21 - 0.19

DKP /G /A380
(cvoy Gagwiy 322 2.41 0.32 -





image12.jpg
a a
1687 1688

1637

2" derivative of absorbance
%
2" derivative of absorbance
O

1687
1637
1637
i N VAN A
__\__/_\_/\
1642 1677 1657 1631
1690 1550

1700 1680 1660 1640 1620 1600 1700 1680 1660 1640 1620 1600
Wavenumber / cm’” Wavenumber / cm™




image13.jpg
2" derivative of absorbance

A B
a
X/\_/\ a
1677 1667 9
S 1643
£
b| 2
2 b
5
()
1677 1667 =
=
5 1649 4640
©
& C
16911680
1636
1700 1680 1660 1640 1620 1600 1700 1680 1660 1640 1620 1600

Wavenumber / cm’™

Wavenumber / cm’!




image14.jpeg
Secondary structures

wt%
Sample DKP After 2.5 h CVD After H/D cycles
Assignment Wavenumber (cm™)  Assignment Wavenumber (cm-')
0 B- sheet 1637, 1687 B- sheet
G cvp)/DKP iy AS0 1 B- sheet more B- sheet 1637, 1687
3 random coil 1642 B- sheet 1690;
+ B- turn 1677;
random coil 1639, 1631
0 B- turn random coil 1643;
1677, 1667
Gicvpy DKPywi/A380 1 B-turn B- sheet
4 B- sheet . B- sheet 1691, 1680, 1649,
+ - tumn 1682, 1637; 1637

1667, 1662





image1.jpg
0.21
3744 ooe]

Amide |
1674

/’3(760 3740 3720 3700

Amide A
3390

Normalized Absorbance (a.u.)

b

Vgl

T T T A T T T
3800 3600 3400 3200 2200 2000 1800 1600 1400

Wavenumber / cm™




image2.jpg
A) DKP4u)/A380

Amide A
3390

Amide |
1674

DKP ring
stretching
1470

1598

B) DKP cyp)/A380

Normalized Absorbance (a.u.)

Amide A
3400-3262

a

DKP ring
streching

3800 3600 3400 3200 3000 2800

1800

Wavenumber / cm™

1600 1400




image3.jpg
A) DKP 4(yy;)/A380

260

______N_

0.051

B) DKP cyp)/A380

Deriv. Weight (%/°C)

284

332

0.051

100 150 200

250

300

Temperature (°C)

350

400




image4.png
Sample

Peak
temperature (°C)

Adsorbed organic matter

Weight loss (%) mmol DKP/g SiO,

DKP4w/A380

DKP cypy/A380

260

284
332

2.96 0.26
22.52 1.97
5.72 0.50





image5.jpeg
Integrated area of Amide |

0
s0d e
...................... \
....................... S e omen
600 [P " (cvDy X(WIy
400 -
200 ~+
G(cvoy DKPxwiyASO
? .................... TG D @ .
0 - , | I |
0 ) ; : r

DKP loading (%)





