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E. coli Replisome
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Werner Syndrome (helicase mutation)
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Forster Resonance Energy Transfer

laser Acceptor M
q

Ideally, the energy transfer efficiency

E = Ng n,: number of acceptor photons.
Ng+ng ng: number of donor photons.



Single-Molecule Fluorescence Instrument
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High Numerical Aperture Light Collection

sample solution

0 = 69°
N.A. =nsinfd =14
Collection ~ 32%



g

S e

I

1
N7



Single-Molecule Fluorescence Instrument




ISI Telescope Optical Table




Inkjet Printer Optical Encoder
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Linear Optical Encoder
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Single-Molecule Encoder Concept
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Directed Self-Assembly of an Encoder
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C.E. Wickersham, et al. Nano Lett. 10, 1022 (2010)



DnaB Helicase FRET Encoder Experiment
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DnaB Encoder Data with Least-Squares Overlay

69 bp

40— 6.48 Hz

23 nm

30

20

10

o

Acceptor Counts / 10.0 ms

0.2
Time (s)

C.E. Wickersham, et al. Nano Lett. 10, 1022 (2010)



FRET Encoder Data Exhibiting Modulation
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Displacement Encoder Synthesis
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Displacement Encoder Experiment
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»29 DNA Polymerase Displacement Encoder Data
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Normalized frequency (%)

@29 DNA Polymerase Replication Rates
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Future Displacement Encoder Experiments
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