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Abstract:
The translation of conventional genetic/epigenetic analytical techniques using
macroscale apparatus to microfluidic format offers the advantages of enhanced
sensitivity and speed, decreased sample cross-contamination and product loss,
favorable fluidic properties, low cost and disposability. This work demonstrate a
novel microfluidics-based chromatin iummnoprecipiation assay which dramatically
reduces the required cell number and assay time by conducting cell collection, cell
lysis, chromatin fragmentation, immunoprecipitation, and washing on a microchip.
Coupled with real-time PCR, the assay permits the analysis of histone
modifications from as few as ~50 cells within 8.5 h. In addition, we also developed
an integrated microchip that was able to physically trap a given amount of cells,
lyse the cells using 10 square DC electrical pulses within 1.5 min, as well as purify
and concentrate genomic DNA. Efficient integration of the three key steps
successfully generated sufficient products amenable to off-chip real-time PCR
assay from ~30 CHO-K1 cells and 102 CFU of Gram-negative bacteria Salmonella.
DNA yield exhibited a great dependency on electrical field intensity and a good
linearity with respect to the amount of bacterial cells.

Application:

The ability of performing sample preparation for both genetic and epigenetic
analyses makes the microfluidic approaches adapted for dealing with real-world
samples such as blood, saliva, urine, food, and wastewater. The method could be
broadly applicable to clinical diagnosis, drug screening, forensic identification, food
safety inspection, environmental monitoring and biowarfare testing.

