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600kb human DNA molecule (blue) labeled with genetic barcode (red) and showing the corresponding 5hmC pattern (green).
The molecule is aligned to the hgl9 sequence reference of chromosome 5 (LIGHT BLUE)
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DNA (green) with 5hmC moieties (red)
stretched on modified glass surfaces and analyzed

DNA labeling

We start with mapping DNA molecules
to the reference genome by generating
a sequence specific barcode along
individual DNA molecules. To do this
we utilize nick translation with
fluorescent nucleotides.
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Duplication

Dual-color labeled DNA extracted from
human peripheral blood cells, was
electrokinetically squeezed into an
array of silicon nanochannels and
imaged on a fluorescence microscope.

Dual colored DNA is stretched in
nanochannels
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Green: Genetic barcode Red: BhmC

Chemo-enzymatic fluorescent
labeling of 5hmC

T4 p-glucosyltransferase is used to tag 5hmC sites with a fluorescent
reporter molecule. The enzyme is fed with a synthetic cofactor
UDP-6-N3-6lu, resulting in covalent attachment of a functional azide at
the 5hmC site. This azide is further reacted with a DBCO
functionalized fluorophore via a copper-free "click" chemistry reaction to
generate the fluorescently labeled 5hmC.

Labeling of 5hmC on DNA
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Double labeled molecule- BspQI and 5hmC

Comparison of 5hmC sequencing and 5hmC genome mapping
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