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1. INTRODUCTION 
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Figure 1. Strategies for the formation of self-assembled monolayers (SAMs) with biomolecules. 

(a) Synthesis of the conjugates of Au-reactive alkyl thioethers and biomolecules, followed by the 

reaction with an Au surface. (b) Initial formation of a SAM with chemically reactive groups on 

Au and subsequent coupling with biomolecules. The layers of biomolecules formed using the 

strategy (b) are expected to be better ordered than the one by (a) with a controlled orientation.  

thioether-biomolecule
conjugate

Biomolecules
(e.g. peptide with 
many unprotected 
functional groups)

S

SS

Au surface

thioether SAM on Au with 
chemically active group

surface conjugation 
reaction

biomolecule with simple
modification 

(coupling partner)

surface with biomolecules

surface with biomolecules

chemically active 
group on surface

requires an efficient orthogonal reaction
proceeding under aqueous conditions

covalent 
bond

less-ordered 
layer

(a) 

(b) 
S

SH
SS

S S S S S S S S S S

S

S

S S S S S S S S SS



 5 

 

2. EXPERIMENTAL 
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Figure 3. (a) Contact-angle data of KAT-SAM and control SAM (RSR (dioctyl sulfide) SAM) 

before and after the addition of HA-PEG 2 or 3. (b) Ellipsometry data of KAT-SAM and after the 

addition of HA-PEG 2 or 3 and control SAM prepared with ligation products sulfide-PEG12 4 or 

sulfide120 5 (synthesized in solution phase from S-KAT 1 and HA-PEG 2 or 3, respectively).  
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To confirm the amide-formation by KAT ligation of the KAT-SAM with HA 

derivatives, XPS measurements were employed on the surfaces before and after the addition of the 

HA derivatives. For this experiment, HA-PEG 2 with a shorter PEG, which was expected to show 

less-intense peaks corresponding to PEG O-C-O moieties, and will therefore not obscure other 

peaks, was used to detect the amide formation more clearly. The surfaces of KAT-SAM, before 

and after the addition of HA-PEG 2, were probed by XPS.  
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-Lorentzian fit 

 



 14 

 

 

 



 15 

*Observed as two components (Figs. S23-24).  **N. D.: not detected. ***RSR: dioctyl sulfide. 
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4. CONCLUSION 
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