Molecular Lock-In:

Imaging kinetics of a DNA hairpin in
frequency space for each pixel of a CCD
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How a Lock-In works
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Molecular Lock-In
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Molecular Lock-In
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Molecular Lock-In
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Lock-In Approach to Kinetics A<—DB
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Lock-In Approach to Kinetics A<—DB
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0 No dead time

o0 Fluorescence Microscopy

o High S/N from Lock-In
Frequency
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Kinetics of DNA Hairpins

k.,
#
Z k
/,\ - &

Bright Dark

AF  B/a—-1 K AH
F _1+KB/al+KRT
AT 1+2mif/ (k. +k )

(Temperature Dye

+y T

Dieter Braun, www.dieterb.de



Kinetics of DNA Hairpins
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Kinetics for Each Pixel

0L>e e 1=330ps -

Reaction Time 1 [us] Error 15
rror 15us

200 300 400 500 600

-90r

Phase of h(») [°]

-180*~-
800

Amplitude of h(w) [%]
N
o
o

10 10° 10° 10
Frequency [Hz]

Dieter Braun, www.dieterb.de



Kinetics for Each Pixel
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Ca Binding Kinetics (Bapta-1)

EDTA-Buffer: A[Ca2*] upon AT
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Cell-Electrode Contact
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Amplitude Noise
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Advantages

o Reduction of noise

o0 At shot noise limit

o Amplitude/Phase for each pixel

o0 Speed only limited by Illumination

Prospects

o Kinetics in single Cells
o High Throughput Screens
o Search for Collaborations
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