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Materials 

Mercapto-1-undecanol (MUOH), mercapto-1-hexadecanoic acid (MHA), N-hydroxysulfosuccinimide (S-NHS), 

tris(2-carboxyethyl)phosphine (TCEP), acetonitrile, NH4HCO3, and rat serum albumin (RSA), N-(3-

Dimethylaminopropyl)-N-ethyl-carbodiimide (EDC), and triethylamine (TEA), ethanolamine (HCl, pH 8.5, 1 M), 

Octyl-Glucopyranoside (OG) were purchased from Merck (Darmstadt, Germany). Digest from bovine serum 

albumin (BSA) and α-cyano-4-hydroxycinnamic acid (HCCA) were purchased from Bruker Daltonics (Bremen, 

Germany). Absolute Ethanol is provided by VWR International (Fontenay sous Bois, France). The running buffer 

was phosphate buffered saline (PBS), 10 mM at pH 7.4 with NaCl (138 mM), KCl (2.7 mM) and Tween 20 

(0.05%). For protein digestion, we used trypsin enzyme (Gold Mass Spectrometry Grade from Promega) in sodium 

acetate buffer at 10 mM. All of the buffers were prepared using ultrapure water (18 MΩ/cm resistance, Purelab 

prima from Elga LabWater, Antony, France). 

SPRi Analysis  

Homemade chips were chemically functionalized with a self-assembled monolayer composed of a mixture of 

MUOH and MHA at 1 mM (90/10 by mole) in absolute ethanol. The sensor chips were cleaned with absolute 

ethanol (Carlo Erba: Val de Reuil, France) then treated overnight and rinsed with ultra-pure ethanol and water 

(Elga LabWater, Antony, France). Afterwards, in the SPRi-Plex apparatus (HORIBA Scientific, Palaiseau, 

France), carboxyl groups of MHA are activated for 10 minutes at 20 μL/min by one injection of a solution of 100 

mM S-NHS and of 400 mM EDC. Solution of AB186 (50 mM DMSO) was made in 5mM in absolute ethanol and 

triethylamine. Final solution of AB186 was obtained in PBS (pH 7.4 with NaCl 138 mM, KCl 2.7 mM) to a final 

concentration of 50 µM. 200 µL of AB186 solution was injected at 20 μL/min following by a washing step by OG 

(40mM) was performed during 1 min at 50µl/min. Deactivation of free S-NHS sites on the chip was performed in 

one injection of ethanolamine (1M in HCl) during 14 minutes at 10 μL/min.   

Prior injection of cytoplasmic proteins (130 µg/mL), a filtration step was performed by microSPIN COSTAR (0.2 

µm) at 4°C, 10 000 rpm and during 7 min. Injection of the sample (5µg/ml) was performed in PBS at 25 °C at a 

flow rate of 20 μL/min for 10 minutes, repeated twice following by a washing step of OG 40mM. At the end of 

the interaction, the chip was removed from the apparatus and rinsed with ultra-pure water to be analyzed by mass 

spectrometry. 

On-Chip Reduction, Tryptic Digestion and On-Chip MS analysis 

The treatments of the captured proteins were performed directly on chip using ImagePrep Station (Bruker 

Daltonics, Bremen, Germany) and included the following steps: reduction step (TCEP 10 mM in 0.1 M NH4HCO3, 

Sigma Aldrich) followed by a tryptic digestion step (10–40 ng/μL) both at 37 °C and the matrix deposition step 

(HCCA (1 mg/mL) in 50/50 v/v water/acetonitrile with 0.25%TFA) at room temperature. The biochip was placed 

in the UltrafleXtreme MALDI-TOF/TOF (Bruker Daltonics, Bremen, Germany) using a prototype adapter target 

designed for biochips. The UltrafleXtreme MALDI was equipped with a smartbeam-II laser (1,000 Hz repetition 

rate), which enables ultra-high data acquisition speed in both MS and MS/MS. The raw MS data were processed 

in Proteome Discoverer software. A local Mascot server (Mascot version 2.2.01; Matrix Science, Boston, MA, 

USA) and the Swiss-Prot TrEMBL database was used for protein identification based on MS or MS/MS spectra. 


