Single-cell genome sequencing: current state of the science
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Optical tweezers

Devices that use a laser to
manipulate submicron particles,
such as bacterial cells or cellular
macromolecules
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Pure PCR-based amplification

(DOP-PCR)
s’m Degenerate CN as OCONG
e primed PCR (DOP- PCR) use random .
‘zi;csltePCR by PCR amplification, which preferentially amplifies
specific sites in the genome. This results in low physical
R A = coverage of the genome, but better uniformity of
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Isothermal amplification
(MDA)
v = O O
;"‘i.té‘?fof?h'if;“l?g Isothermal methods such as multiple
' displacement amplification (MDA) use random
M priming followed by isothermal exponential
i O amplification using a polymerase with high
o o processivity and strand displacement activity.
s smemagoegmantitas These methods can cover most of the genome,
_ but have much less uniformity.
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\. MALBAC or PicoPLEX
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Hybrid methods
(MALBAC or PicoPLEX)
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b o g o Hipgy & IS and PicoPLEX have an initial isothermal
l Further amplification preamplification, in which common sequences
craates PFEEI'I"IFI' [l p it
T S are added, followed by PCR amplification using
B """ g E """" B """ those sequences. These methods have
_ _ intermediate coverage and uniformity when
B e ™™ compared with pure PCR and isothermal
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Synthesis of
complementary strand S — N . L L2
e SEALE Sh AR BE S LA 4
o A _‘__IJ: N A :' » —_—
’ £:::E £:::E S — —>H PO, QY I ¥

i S TTHERIEER, BTk
; lPCRampllﬁcﬂtlcn —>é‘}ﬁi§%l\%§
—>PCRY" 14




PCR-based| Isothermal(| Hybrid(MALBAC or
(DOP-PCR) MDA) PicoPLEX)
False-negative
rate(coverage and allelic
dropout) High Low Intermediate
Non-uniformity Low High Low
False-positive
rate(amplification error rate) High Low Intermediate
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log,, (estimated total number of bases sequenced)
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b Magnitude of deleterious effects of specific genome amplification errors on single-cell applications
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Figure 3 | Effects of various error types on specific single-cell sequencing applications. a
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— mixture of cells in liquid

\FACS L33

The process begins by placing the cells into a flask
and forcing the cells to enter a small nozzle one at a
time (figure 1). The cells travel down the nozzle
which is vibrated at an optimal frequency to

photomultiplier ube

produce drops at fixed distance from the nozzle. As new drop —\ 3/ eliﬁcal ookt i
the cells flow down the stream of liquid, they are positive N O srcen cell

scanned by a laser (blue light in figure 1). Some of charge -

the laser light is scattered (red cone emanating from no . Oemvt."f drop

the red cell) by the cells and this is used to count the charge

cells. This scattered light can also be used to
measure the size of the cells.

If you wanted to separate a subpopulation of cells,
you could do so by tagging those of interest with an
antibody linked to a fluorescent dye. The antibody is
bound to a protein that is uniquely expressed in the
cells you want to separate. The laser light excites the
dye which emits a color of light that is detected by
the photomultiplier tube, or light detector. By
collecting the information from the light (scatter and
fluorescence) a computer can determine which cells
are to be separated and collected.

KUE: http://www.bbioo.com/experiment/18-
2511-1.htmlZE¥)F5




