
 

Using a LEGO robot as a gradient mixer to
purify DNA origami nanostructures
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Side view of the LEGO gradient mixer during (A) its initial position and (B) its
horizontal tilting phase. (1) 3D printed centrifuge-tube holder. (2) Spinning
motor to rotate the tubes while in horizontal position. (3) Turning servo motor
responsible for tilting the tubes horizontally. (4) Large grey gear connecting the
two motors with its small gear complement. (5) The scaffold holding the
structure together. (6) The LEGO controller for orchestrating the motions of the
two motors. The black cables are traced in white for clarity. Credit: Sentosa et al,
PLOS ONE (2023) CC-BY 4.0 (creativecommons.org/licenses/by/4.0/)

A team of bioengineers at Arizona State University has found a way to
use a LEGO robot as a gradient mixer in one part of a process to create
DNA origami nanostructures. In their paper published on the open-
access site PLOS ONE, the group describes how they made their mixer
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and its performance.

To create DNA origami structures, purification of DNA origami
nanostructures is required. This is typically done using rate-zone
centrifugation, which involves the use of a relatively expensive piece of
a machinery, a gradient mixer. In this new effort, the team at ASU has
found that it is possible to build such a mixer using off-the-shelf LEGO
kits.

Gradient mixers work by spinning material inside of cylindrical
tubes—but they require a way to pour ingredients into the tubes. Thus, at
the outset, the tubes must be positioned vertically. Then, once caps are
placed on the tops to prevent spilling, the tubes are moved into a
horizontal position and are then spun. This separates the material in the
liquid into a gradient.

To make a LEGO robot gradient mixer, the team started with a simple
base and built a single-arm robot on top of it. The arm holds and guides a
platform to which the tubes can be connected. As with the commercial
version, once the tubes are filled and capped, the robot arm spins the
tubes slowly to mix the contents. It then lowers the tubes into a vertical
position and spins them rapidly.

Testing showed that the robot was able to mix and separate the required
materials as well as commercial versions, though it cost considerably
less. The research team notes that the entire mixer, including the two
motors (one for placement, the other for spinning), was made only of
LEGO parts except the tube holder—they made that using a 3D printer.

The research team suggest that not only can their LEGO robot be used as
a gradient mixture in real world applications; it shows that many other
expensive lab machines might be made using a similar approach.
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https://phys.org/tags/mixer/
https://phys.org/tags/tubes/
https://phys.org/tags/vertical+position/
https://phys.org/tags/vertical+position/
https://phys.org/tags/robot/
https://phys.org/tags/gradient/


 

  More information: Jason Sentosa et al, Gradient-mixing LEGO robots
for purifying DNA origami nanostructures of multiple components by
rate-zonal centrifugation, PLOS ONE (2023). DOI:
10.1371/journal.pone.0283134

© 2023 Science X Network

Citation: Using a LEGO robot as a gradient mixer to purify DNA origami nanostructures (2023,
July 20) retrieved 30 April 2024 from https://phys.org/news/2023-07-lego-robot-gradient-mixer-
purify.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://dx.doi.org/10.1371/journal.pone.0283134
https://dx.doi.org/10.1371/journal.pone.0283134
https://phys.org/news/2023-07-lego-robot-gradient-mixer-purify.html
https://phys.org/news/2023-07-lego-robot-gradient-mixer-purify.html
http://www.tcpdf.org

