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Materials
Chemicals and solvents were purchased from Sigma Aldrich (Milan, Italy) and used as received.
Instrumentation
1H and 13C NMR spectra were recorded with Bruker AV300 instruments operating at 300.13 MHz or at 75.4 MHz, respectively, Si(CH3)4 was used as reference. 
183W and 29Si NMR spectra were recorded with a Bruker Avance DRX 400 instrument operating at 16.67 and 79.50 MHz, respectively, using Na2WO4 in D2O and Si(CH3)4 in CDCl3 as external references. 
FTIR (KBr) spectra were collected with a Thermo Quest Nicolet 5700 instrument. 
ESI-MS spectra were obtained with an Agilent LC/MSD Trap SL spectrometer, by using a capillary potential of 1500 V. 
Fluorimetric analyses were performed with a Perkin–Elmer LS50B instrument with 1 cm quartz cell irradiation at 280 nm. 
Catalysis details
The ATR-FTIR spectroscopy was employed for following the oxidation of methionine methyl ester by H2O2 in PBS buffer at pH 7.0. L-methionine methyl ester concentration was 85 mM. Both free Na-POM-biot2 and avidin-bound Na-POM-biot2 were tested as catalysts at the concentration of 70 µM. In the latter case, avidin was added in a 1:2 molar ratio with respect Na-POM-biot2. The reaction was triggered by the addition of an excess of hydrogen peroxide (final concentration 200 mM). ATR-FTIR spectra of aliquots of the reaction mixture, withdrawn at different times, were acquired with a Perkin Elmer Spectrum One spectrometer, equipped with an ATR horizontal sampling apparatus (Smith Detection, USA, former SensIR technologies). The IRE was a three-bounce diamond microprism. The spectra were acquired at a 4 cm-1 resolution against a methionine methyl ester 85 mM blank. Only absorbance changes arising from the production of oxidation products (sulfoxide and sulfone) were detected in the infrared spectrum. Difference signals intensities were plotted versus time and the plots were fitted with a first order kinetics law. The marker band for the sulfoxide was at 1008 cm-1, while the marker bands for the sulfone were at 1237 cm-1 and 1133 cm-1. Sulfone formation was not observed for a blank reaction without POM, whilst sulfoxide production was found slower.
Cell Viability – FACS analysis. 
Non transfected or modified HeLa cell (purchased from ATCC (CRL-5802)) were incubated with Na-POM-NH2 or Na-POM-biot2 in a concentration range of 0.06-0.5 mg/ml as described above. Cells without POMs were used as control. After 24 and 48 h incubation, 5 x 105 cell were collected by trypsinization and washed with PBS containing 1% BSA. The staining of nonviable cells was performed with propidium iodide (PI) (50 µg/mL in PBS) for 5 minutes at room temperature. The samples were analyzed immediately on a flow cytometer (FACSCanto II, BD Biosciences) with excitation of PI at 488 nm.
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Supplementary Scheme S1: Synthesis of TBA-POM-biot2
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[image: ] Supplementary Figure S1: 1H NMR (CD3CN) of TBA-POM-Biot2.

 Supplementary Figure S2: 13C NMR (CD3CN) of TBA-POM-Biot2.
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 Supplementary Figure S3: 29Si NMR (CD3CN) spectrum of TBA-POM-Biot2.
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 Supplementary Figure S4: 183W NMR (CD3CN) spectrum of TBA-POM-Biot2.
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 Supplementary Figure S5: ESI-MS ((-), CH3CN) of TBA-POM-Biot2.
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 Supplementary Figure S6: FT-IR (KBr) of TBA-POM-Biot2.
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 Supplementary Figure S7: FT-IR (KBr) of (a) Na-POM-NH2 and (b) Na-POM-Biot2
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 Supplementary Figure S8 Dichroic spectrum of avidin (1x10-6 M, in PBS, 25°C) in the presence of increasing equivalents of biotin dissolved in PBS. 
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 Supplementary Figure S9 Dichroic spectrum of avidin (1x10-6 M, in PBS, 25°C) in the presence of increasing amount of TBA-POM-Biot2 dissolved in PBS.
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 Supplementary Figure S10 Dichroic spectrum of avidin (1x10-6 M, in PBS, 25°C) in the presence of increasing amount of TBA-POM dissolved in PBS.
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 Supplementary Figure S11 Dichroic spectrum of avidin (1x10-6 M, in PBS, 25°C) in the presence of increasing amount of K-POM dissolved in PBS.
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 Supplementary Figure S12: Fluorescence spectra of avidin (1x10-6 M, in PBS, 25°C) in the presence of increasing amount of biotin dissolved in PBS. Ksv=3.0x105 M-1
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 Supplementary Figure S13: Fluorescence spectra of avidin (1x10-6 M, in PBS with 5% DMSO, 25°C) in the presence of increasing amount of TBA-POM-Biot2 dissolved in PBS with5% DMSO. Ksv=9.6x105 M-1
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 Supplementary Figure S14: Fluorescence spectra of avidin (1x10-6 M, in PBS with 5% DMSO, 25°C) in the presence of increasing equivalents of POM-NH2 dissolved in PBS 5% DMSO. Inset: KSV=3.0x105 M-1
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 Supplementary Figure S15: Fluorescence spectra of avidin (1x10-6 M, in PBS with 5% DMSO, 25°C) in the presence of increasing amount of TBA-POM dissolved in PBS 5% DMSO. Inset: KSV=3.1x105 M-1
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 Supplementary Figure S16: Fluorescence spectra of avidin (1x10-6 M, in PBS 5% DMSO, 25°C) in the presence of increasing equivalents of K-POM dissolved in PBS with 5% DMSO. Inset: KSV=1,1x105 M-1
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 Supplementary Figure S17. UV-VIS spectra of tetrameric avidin-HABA (0.65x10-6 M, in HEPES buffer, 25°C) in the presence of increasing amount of biotin equivalents.
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 Supplementary Figure S18. UV-VIS spectrum of tetrameric avidin-HABA (0.65x10-6 M, in HEPES buffer with 5% DMSO, 25°C) in the presence of increasing equivalents of TBA-POM-Biot2 dissolved in HEPES buffer 5% DMSO. Deviations are due to the scattering effect, observed above 3 equivalents of biotin (corresponding to 1.5 TBA-POM-Biot2 equivalents), arising from the decreased solubility of the adduct.
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 Supplementary Figure S19 UV-VIS spectrum of tetrameric avidin-HABA (0.65x10-6 M, in HEPES buffer with 5% DMSO, 25°C) in the presence of increasing equivalents of TBA-POM-NH2 dissolved in HEPES buffer 5% DMSO. 

 Supplementary Figure S20. UV-VIS spectrum of tetrameric avidin-HABA (0.65x10-6 M, in HEPES buffer with 5% DMSO, 25°C) in the presence of increasing equivalents of TBA-POM dissolved in HEPES buffer with 5% DMSO. 
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 Supplementary Figure S21 UV-VIS spectrum of tetrameric avidin-HABA (0,65x10-6 M, in HEPES buffer with 5% DMSO, 25°C) in the presence of 3 equivalents of biotin and increasing amount of TBA-POM-Biot2 equivalents diluted in HEPES buffer 5% DMSO. Correspondent equivalents of biotin are reported in brackets.

SPR measurements
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 Supplementary Figure S22 Fitted sensorgram (black line) obtained after subsequent injections of Avidin (5 μM, 10 μM, 20 μM, 40 μM) in HBS-ES buffer. The specific contribution corresponds to the pink track, the electrostatic process to the blue one. The violet line is the bulk interference.
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 Supplementary Figure S23 Fitted sensorgram (black line) obtained after subsequent injections of TBA-POM-NH2 (5 μM, 10 μM, 20 μM, 40 μM) in HBS-ES buffer with 5% DMSO. The specific contribution corresponds to the pink track, the electrostatic process to the blue one.
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 Supplementary Figure S24 Fitted sensorgram (black line) obtained after subsequent injections of TBA-POM (1 μM, 2 μM, 3 μM, 5 μM, 10 μM) in HBS-ES buffer with 5% DMSO. The specific contribution corresponds to the pink track, the electrostatic process to the blue one.
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 Supplementary Figure S25 Fitted sensorgram (black line) obtained after subsequent injections of K-POM (5 μM, 10 μM, 20 μM, 40 μM) in HBS-ES buffer. Since in this case no functional groups are present, the events contributing to the final shape are very similar and purely electrostatic.
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 Supplementary Figure S26: TEM image of Na-POM-Biot2 with avidin, drop casted from a aqueous solution with 5% DMSO.
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 Supplementary Figure S27 Deposition kinetics of Na-POM-biot2 on the surface of the IRE coated with avidin (top) and avidin/biotin (bottom). Avidin and biotin-saturated avidin were immobilized on the diamond IRE by physisorption. The absorption at 919 cm-1, whose intensity is monitored during the perfusion process, represents the marker band for Na-POM-biot2. 
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Supplementary Figure S28 ATR-FTIR spectra collected for: A) physisorbed Na-POM-biot2 layer; B): Avidin immobilized onto a Na-POM-biot2 layer; C) Streptavidin immobilized onto a Na-POM-biot2 layer; D) Biotin-saturated avidin immobilized onto a Na-POM-biot2 layer. Protein concentration: 0.01 mg/mL in PBS buffer at pH7. For protein spectra acquisition, the difference mode was adopted taking the spectrum A as background.
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[bookmark: _GoBack] Supplementary Figure S29 ATR-FTIR spectra evolution and kinetic traces for the oxidation of methionine methylester (85 mM) by H2O2 (200 mM) in PBS buffer at pH 7.0 in the presence of Na-POM-biot2 / avidin (70 µM). 
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 Supplementary Figure S30. Viability of HeLa cells by propidium iodide staining for dead cells incubated with different doses (mg/mL) of POMs, at 24h (top) and 48h (bottom).
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Supplementary Figure S31. Flow Cytometry (Fluorescence-activated cell sorting, FACS) of HeLa cells incubated with different doses (mg/mL) of Na-POM-Biot2  (top) and Na-POM-NH2 (bottom).
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I (a.u.)


0	2.5000000000000189E-7	5.0000000000000337E-7	7.5000000000000521E-7	1.0000000000000063E-6	1.2499999999999999E-6	1.5000000000000087E-6	1.7500000000000106E-6	2.0000000000000113E-6	2.2500000000000145E-6	2.500000000000015E-6	2.750000000000016E-6	3.0000000000000183E-6	3.2500000000000206E-6	3.5000000000000211E-6	3.7500000000000234E-6	0	4.9733469967189421E-2	0.10517077741473269	0.19231088668150575	0.29157064731927906	0.41888766519823972	0.5436048521006388	0.6821076876465697	0.82524284188577535	0.86292677229727277	0.87011703665933093	0.88516034629923157	0.8948788586750559	0.93015314615368094	0.88399050611553165	0.93499584084292242	concentration (M)
I0/I-1
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I (a. u.) 


0	2.5000000000000189E-7	5.0000000000000337E-7	7.5000000000000521E-7	1.0000000000000063E-6	1.2499999999999999E-6	1.5000000000000087E-6	1.7500000000000106E-6	2.0000000000000113E-6	2.2500000000000145E-6	2.500000000000015E-6	2.750000000000016E-6	3.0000000000000183E-6	3.2500000000000206E-6	3.5000000000000211E-6	3.7500000000000234E-6	4.0000000000000134E-6	4.250000000000022E-6	4.5000000000000247E-6	4.7500000000000231E-6	5.0000000000000275E-6	5.2500000000000302E-6	5.500000000000032E-6	0	0.13054424653820382	0.30793197962408297	0.6284228623466106	0.95414479914286454	1.1139962640728336	1.3302393633671792	1.4354637016644152	1.4624914544469956	1.5524154939057111	1.6357947302989413	1.713065075658383	1.6445550260387285	1.7744847673343178	1.8122568910032217	1.8129417264032401	1.9790185744013649	1.9558255611144939	1.9308011758667403	2.0339147813381202	2.052668989420015	2.1665847418106807	2.1888205971105998	concentration (M)
I0/I-1
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I (a.u.)


0	2.5000000000000189E-7	5.0000000000000337E-7	7.5000000000000521E-7	1.0000000000000063E-6	1.2499999999999999E-6	1.5000000000000087E-6	1.7500000000000106E-6	2.0000000000000113E-6	2.2500000000000145E-6	2.500000000000015E-6	2.750000000000016E-6	3.0000000000000183E-6	3.2500000000000206E-6	3.5000000000000211E-6	3.7500000000000234E-6	4.0000000000000134E-6	4.250000000000022E-6	4.5000000000000247E-6	4.7500000000000231E-6	5.0000000000000275E-6	5.2500000000000302E-6	5.500000000000032E-6	5.750000000000033E-6	0	4.5542875640347077E-2	0.11654421246124762	0.19394404525947859	0.26103786002721835	0.38990883966956813	0.49200634682277672	0.58802871310773042	0.70363542289357384	0.78583301592539467	0.85156680794841777	0.96235654907709156	1.105284612567272	1.1466069439287097	1.2904254097751724	1.3747873033212259	1.4760118954910055	1.5732983962142424	1.689858927041809	1.8277302516383978	1.8584034994563721	1.9736689814814821	2.1184423465947377	2.1792183686797508	concentration (M)
I0/I-1
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I (a.u.)


0	2.5000000000000189E-7	5.0000000000000337E-7	7.5000000000000521E-7	1.0000000000000063E-6	1.2499999999999999E-6	1.5000000000000087E-6	1.7500000000000106E-6	2.0000000000000113E-6	2.2500000000000145E-6	2.500000000000015E-6	2.750000000000016E-6	3.0000000000000183E-6	3.2500000000000206E-6	3.5000000000000211E-6	3.7500000000000234E-6	4.0000000000000134E-6	4.250000000000022E-6	4.5000000000000247E-6	4.7500000000000231E-6	5.0000000000000275E-6	5.2500000000000302E-6	5.500000000000032E-6	5.750000000000033E-6	0	6.8022974395824304E-2	0.11878321923966362	0.23787077661962935	0.29709429100239881	0.40172900470891815	0.50536301831374053	0.60263905903213721	0.77816308727620154	0.92092759429686399	1.0327726543133657	1.0824724011979441	1.2355518046012801	1.4102374104446178	1.4575226888594857	1.6176321666450637	1.7110072452753673	1.7709554634904201	1.9413916695526936	2.0484148936473292	2.1069068633143653	2.2536735754918622	2.3483194933762177	2.4739375878512915	concentration (M)
I0/I-1
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