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Recently, many studies requiring high-throughput screening of large libraries
are done using water-in-oil emulsion droplets. Microfluidics allows producing
uniform emulsion which is beneficial for quantitative assays. We have
developed a simple, inexpensive flow-focusing device consisting of two
syringes driven by syringe pumps, standard fittings and tubes and a specially
fabricated nozzle. This nozzle is made of a large glass capillary for oil phase,
smaller glass capillary for water phase and a thin steel needle for emulsification
connected to the exit capillary. Cell-free transcription reaction was performed
in emulsion produced by this device. Light mineral oil containing Sun Soft
No. 818SK 4% (wt/vol.) and Span 80 1% (wt/vol) was used as the oil phase.
Emulsion droplets with diameter around 75 pm were produced. An active
ribozyme was successfully synthesized by T7 RNA-polymerase from DNA
attached to paramagnetic beads in the emulsion droplets. The difference in
signal strength between active and inactive promoter variants was much higher
(22 times) when transcribed in emulsion from flow-focusing device than that
obtained in vortex-emulsified reaction (6 times).
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Binding affinity of ssDNA is improved by attachment of dsDNA regions
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