
Supporting Information For

Facet-regulated Adhesion of Double-stranded DNA on Palladium 

Surfaces 

Zonglin Gu1,ǂ, Lin Zhao1,ǂ, Cuicui Ge1,ǂ, Shengtang Liu1, Ge Fang1, Serena S. Chen2, 
Zaixing Yang1,*, and Ruhong Zhou 1,2,3 *

1 State Key Laboratory of Radiation Medicine and Protection, School for Radiological and 
Interdisciplinary Sciences (RAD-X), and Collaborative Innovation Center of Radiation Medicine of 

Jiangsu Higher Education Institutions, Soochow University, Suzhou 215123, China
2 IBM Thomas J. Watson Research Center, Yorktown Heights, NY 10598, USA
3 Department of Chemistry, Columbia University, New York, NY 10027, USA

ǂ These authors contribute equally
*Corresponding author, E-mail: zxyang@suda.edu.cn; ruhongz@us.ibm.com

Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2018

mailto:zxyang@suda.edu.cn
mailto:ruhongz@us.ibm.com


Table S1. Simulation details of the four systems in this study.

Table S2. The direct vdW energy between deoxyadenosine and Pd sheet.

Pd(100)-A position (i) Pd(100)-A position (ii) Pd(111)-A position (iii)

Pd-A vdW (kcal/mol) -7.90.5 -72.72.0 -75.71.7

Pd(100)-dsDNA Pd(111)-dsDNA Pd(100)-water Pd(111)-water

Box size (nm3) 10.11×10.11×9.51 9.90×9.53×9.65 10.11×10.11×5.52 9.90×9.53×5.60

Number of water molecules 31,535 29,017 18,432 16,847

Number of potassium ions 92 85 0 0

Number of chloride ions 62 55 0 0

Length of production runs (ns) 500 500 10 10

Number of trajectories 3 3 1 1

Collected time step (ps) 50 50 2 2



Figure S1. Verification the convergence of the simulation on Pd(111). (a) Time evolution of 

heavy atom contact number between dsDNA to the Pd(111) surface in an extended simulation (to 

700 ns) to show the convergence of the simulation. (b) The final binding conformation at 700 ns.

Figure S2. Step-wise binding pattern of dsDNA to Pd(111). (a) A typical trajectory to shows 

time evolution of the heavy atom contact number of dsDNA binding to Pd(111). (b) Some 

snapshots of dsDNA binding to Pd(111) in some key time points.



Figure S3. The dsDNA-Pd surface tilted angle versus dsDNA-Pd interaction energy. (a) for 

Pd(111), and (b) for Pd(100). The tilted angle was defined as the angle between the axial direction 

of the dsDNA and the tangential direction of the Pd surface.

Figure S4. Potential of mean force (PMF) of a water molecule moving along the z-direction 

of Pd(100) (black curve) and Pd(111) (red curve).



Figure S5. Potential of mean force (PMF) of a deoxyadenosine moving along the z-direction 

of Pd(100) (red curve) and Pd(111) (blue curve) in gaseous phase environment. The PMF 

values at two potential wells were -277.2 kJ/mol and -307.2kJ/mol, respectively.

Figure S6. Binding of ions to the two Pd facets. (a-b) The probabilities of direct binding 

numbers of K+ and Cl- to the Pd(111) and Pd(100). (c) The binding configuration of Cl- to Pd(100) 

facet. The Pd atoms were shown with transparent spheres, while the Cl- ion was displayed with a 

purple sphere. The ball-and-stick models (colored in red and white) were water molecules. The 

blue dashed lines were hydrogen bonds.


