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Theory: Arkus, Brenner, Manoharan, Holmes-Cerfon, Hoy, Connelly, Wales… 
Experiments: Meng, Manoharan, Pine…

Meng, Arkus, Brenner, Manoharan, (2010) Science

Small sphere clusters



Self-assembly

LIVE demo :) 

need volunteers!



Theory: Arkus, Brenner, Manoharan, Holmes-Cerfon, Hoy, Connelly, Wales… 
Experiments: Meng, Manoharan, Pine…

more than 106 for N=14

Meng, Arkus, Brenner, Manoharan, (2010) Science

Small sphere clusters
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Small sphere clusters - how do we make only one memory assemble?
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Answer - make puzzle pieces!



How to make puzzle pieces with spheres?

?
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Use DNA!



The power of DNA - huge number of possible puzzle pieces

DESIGNING OUR PARTS

?

AATTCCGGAA

TTAAGGCCTT

length of DNA strand = 11bases 
each base can be one of four types A,T,C or G 

—-> 2,097,152 different types of puzzle pieces! 
much much more than what regular chemistry can give us!



Blueprint for our cluster

DESIGNING OUR PARTS

?

blueprint
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Memory in a Jar - what can go wrong?

LIVE demo :) 

need volunteers!
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Template-based colloidal catalysis



Template-based colloidal catalysis

catalyst
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Simulations: can we remember our structure?

blueprint



Can we remember two structures?
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Can we switch between two memories?

switch



Simulations: from one memory to another

t1 t2

t3-switch t4 t5



Use spontaneous assembly to make complex 
materials 

Nature inspired design crucial

Realizable in experiment (almost) 

Vinothan(Manoharan(
Harvard(

Michael(Brenner(
Harvard(

Michael Brenner    Vinothan Manoharan 
        Harvard



Resources that might be of interest to you:

edX platform


