










� candidate input/output devices:

� Molecular Fluorophores

� Quantum Dots

� Metal Nanoparticles
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M. Pereiro, D. Baldomir, and J. E. Arias, Phys Rev A 75, 063204 (2007) 
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� Ag+1

� binds to bases (not phosphates)

� prefers ssDNA to dsDNA



� Ag+1

� binds to bases (not phosphates)

� prefers ssDNA to dsDNA

� stabilizes C-A and C-C mispairs

M. Schreiber and L. González, 

J Comp Chem 28: 2299–2308, 2007
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C.I. Richards, S. Choi, J.Hsiang, Y.Antoku, T. Vosch, A. Bongiorno, Y. Tzeng Robert M. 
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J. Am. Chem. Soc., 130: 5038-5039 (2008)
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� use sequence design to place different Ag-
DNA fluors with nanometer precision on DNA 
nano- structures in a single synthesis step.



� understand fluorescence = ƒ(sequence)
� does dsDNA/2° structure yield, alter or prevent fluorescence?

� optimize synthesis
� chemical yield limits complexity of final assembly

� develop techniques
� for handling, storing, determining structure

� demonstrate compatibility
� is TAE+10mM Mg++ inert?

� demonstrate utility
� can Ag-DNA fluorescence report on local environmental changes?
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E.G. Gwinn, et al. Advanced Materials, 20:279-283

(2008)

A = yellow

C = blue

G = red

T = green



E.G. Gwinn, et al. Advanced Materials, 20:279-283

(2008)
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Spectral Peak Stability

P.R. O’Neill, et al. J Phys Chem C, 113:4229-4233

(2009)
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The normalized emission spectra suggest that:
• intensity(400nm, 525nm) can be attributed to a single fluorescent 

species
• intensity(560nm, 620nm) corresponds to a second fluorescent species

(560nm, 620nm)

(400nm, 525nm)



11 13

Ag11:DNA9C-hairpinα green fluorescence
Ag13:DNA9C-hairpinα red fluorescence

P.R. O’Neill, et al. J Phys Chem C, 113:4229-4233

(2009)



Ag11:DNA9C-hairpinα green fluorescence
Ag13:DNA9C-hairpinα red fluorescence
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At the single-molecule level,

the red emitter is brighter 

At the single-molecule level,

the red emitter is brighter 



� Tiled DNA-Nanotubes



10 µm



� Synthesizing Ag-DNA9C-hairpin in TAE

� same peaks, altered & diminished by Mg++
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� Synthesizing Ag-DNA9C-j-SE1 in TAE

� stable spectrum, enhanced by Mg++
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Emission Wavelength 
(nm)

E
x
c
it
a
ti
o
n
 W

a
v
e
le

n
g
th

 
(n

m
)

400 500 600 700 400 500 600 700 400 500 600 700 800

400

500

600

700

300

j



5 µm
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UCSB



DNA in 

NH4Ac Solution

Fluorescent solution

Add AgNO3

Ag+ ions bind to 

DNA

Add NaBH4

Ag+ + BH4
- Ag

Ag+ is “reduced” (gains an electron)



Water                 Buffer

•False Peaks!

•True peak represents fluorescence 



•Shared Stable Species

•Different time evolution and species stability



� SE1-9C with Compliment




