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Abstract 
One of the most versatile methods for the 
immobilization of proteins in a controlled manner is the 
binding of hexahistine (His6) sequence tags to 
transition metal chelates of nitrilotriacetic acid (NTA). 
We have done Molecular Dynamics simulations of the 
protein TagRFP being adsorbed to a  NTA- 
functionalized self-assembled-monolayer using His6 
tags in order to show how site specific attachment of 
binding motifs causes different adsorption modes. Our 
results have confirmed the adsorption of the his-tagged 
protein onto the SAM and it's preferred adsorption 
modes. 
 
1. Introduction 
Controlling protein immobilization via site-specifically 
attached binding motifs provides a means to control 
the orientation of immobilized proteins on solid 
supports. Having control over protein orientation on 
substrates (as opposed to non-specific or non-site- 
selective immobilization) is particularly important 
because it generates homogeneous surface coverage and 
easy accessibility to the proteins active sites. One of the 
most versatile methods for the immobilisation of 
proteins in a controlled manner is the binding of 
hexahistine (His6) sequence tags to transition metal 
chelates of nitrilotriacetic acid (NTA). 1–3 This method 
requires mininal addition of amino acids and can be 
fused to the C or N termini or even within internal  
sites.4 We have parameterised a working model for the 
tagRFP protein in bulk water with a buried 
chromophore and surface His tags as well as a model 
for an NTA functionalized surface. We then performed 
simulations in which the protein is tethered to the 
molecules of the SAM surface through Ni2+ cation-
mediated interactions. 
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2. Models 
In order to replicate experiments performed by 
Jonkheijm et al, we have made models of the TagRFP 
protein (a Red Fluorescent protein) with a varying 
number of Histidine tags as shown in Fig. 1 and Fig2. 

Models were made of the protein in both parallel and 
perpindicular orientation w.r.t the SAM. Models were 
also made of both the protein and the SAM alone in a 
solvation box. This gives a total of nine models, each 
with approximately 300,000 atoms including the 
protein, SAM and solvation box. 

 
 
 
Fig 2. Schematic representation of the five TagRFP 
variants used in this study with different numbers 
of His6-tags located at N and/or C-terminus and/or 
at the serine-to-cysteine mutation site at position 
128. 
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