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Townes and Colleague at Mt. Wilson Observatory

Photo by David Hale



E. coli Replisome

Nature Reviews Molecular Cell Biology 3, 859 (2002)
Peter McGlynn and Robert G. Lloyd
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Werner Syndrome (helicase mutation)

University of Washington Department of Pathology
C.J. Epstein, et al. Medicine 45, 177 (1966)



Donor
Acceptor

r

laser

fluorescence

flu
or
es
ce
nc

e

Ideally, the energy transfer efficiency

= na

na+nd

E
na: number of acceptor photons.
nd: number of donor photons.

Förster Resonance Energy Transfer
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Single-Molecule Fluorescence Instrument



ISI Telescope Optical Table



Inkjet Printer Optical Encoder
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Single-Molecule Encoder Concept



T20-a-z-b c-z-d e-z-f g-z-h i-z-j

Z
B-C

Z
D-E

Z
F-G

Z
H-I

Z
J-COS

dig-T20-A

5′

dig

5′

COS

annealing + ligation

Directed Self-Assembly of an Encoder

C.E. Wickersham, et al. Nano Lett. 10, 1022 (2010)
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DnaB Encoder Data with Least-Squares Overlay

C.E. Wickersham, et al. Nano Lett. 10, 1022 (2010)
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FRET Encoder Data Exhibiting Modulation

C.E. Wickersham, et al. Nano Lett. 10, 1022 (2010)
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C.E. Wickersham Ph.D. Thesis,  gradworks.umi.com/34/39/3439493.html  
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φ29 DNA Polymerase Replication Rates
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Complex rolling circle templates
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