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Two typical uses

Link from a pdf

The "pointer" object was simulated via all-

atom  MD  for  200  ns,  starting  from  an

idealized  configuration  of  straight  DNA

helices.  The  DNA  helices  were  seen  to

spread  apart  quickly  as  a  global  twist

developed.  The  root-mean-squared-

deviation  from  the  psuedo-atomic

structure  derived  from  cryo-electron

microscopy  was  seen  to  decrease

monotonically, approaching 1 nm.

We  developed  a  simple  protocol  that

provides  atomically-detailed  structure

prediction at a small fraction of the cost of

all-atom  MD  simulation.  Solvent  is

The  all-atom  model  of  the  origami  object  was  large  (~6  M  atoms),  and  the  simulations  were

performed over months on hundreds of supercomputer nodes. This limits the utility of the method

for  routine  structure  prediction,  an  important  goal  in  the  field  of  nanotechnology.  Hence,  we

developed an alternative approach  that neglects  solvent and  long-range electrostatics,  utilizes

an elastic network of restraints to stabilize the DNA, and uses additional restraints to spread the

DNA helices away from origami crossovers.

The elastic-network guided simulation worked extremely well. In just 2 nanoseconds of simulation,

the DNA conformation approached a conformation consistent with  the cryo-EM  reconstruction

(see  trajectory  on  nanoHUB).  Such  a  short  simulation  can  be  performed  on  a  workstation.  To

validate the all-atom simulation protocol, the elastic-network guided structure was submerged in

solvent and simulated for ~150 ns. The structure was seen to be stable.

MD simulation accurately captures  subtle  structural  features of DNA origami. For example,  the

characteristic chickenwire pattern observed  in experiment emerges  in our  simulations. Unusual

motifs,  such  as  the  left-handed  psuedo-helix  are  realistically  modeled.  Hence,  if  atomically-

detailed structure prediction  is needed, MD simulation  is  the method of choice. Setup your own

origami structure prediction simulation here!
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Link from a webpage
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!"!#$%&'(&)*MD Showcase Builder:
a tool for making showcases

V

Support for binary 
images

Intuitive interface

Built-in examples

Advanced molecular 
graphics options

Status: released



!"!#$%&'(&)*MD Showcase Builder:
a tool for making showcases

WStatus: released

• upload/download showcase files 

• built-in examples 

• easy editing of scripts and showcase 
information: 

• scene title, description, thumbnail image, 
trajectory data, citations 

• VMD representation script (adapted from 
saved VMD session) 

• view script for moving the camera 

• playback settings: speed & smoothness 

• comments 

• built-in VMD previewer 

• sharing and publishing



!"!#$%&'(&)*Builder features: Built-in 
showcase previewer

Allows users to see 
their changes to 

the showcase from 
within the builder 



!"!#$%&'(&)*Builder features: sharing 
showcases

Sharing transfers a 
showcase to a 

location accessible to 
nanoHUB users and 
provides an html link 

Subsequent 
publishing associates 
each scene with a doi
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Step-by-step tutorial
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The builder 
tutorial 

demonstrates 
how the 

builder is 
used in detail
(30 pages!)
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