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Single-cell vs. bulk sequencing
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Single-cell vs. bulk sequencing
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Copy-number variant analysis

Low coverage allows us to study copy-number variants

<1X coverage, often <0.1X



Copy-number variant analysis

e NNNNNN

Low coverage allows us to study copy-number variants

<1X coverage, often <0.1X



Copy-number variant analysis
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Divide genome into “bins” with ~50 - 100 reads / bin

Baslan et al., Nature Protocols 2012



Copy-number variant analysis
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Copy-number variant analysis
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Copy-number variant analysis
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Circular Binary Segmentation (CBS)
to reduce noise in data
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We can estimate integer copy-number states
by scaling the profile and minimizing the sum
of squares error
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Sample dataset
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Tumour evolution inferred by single-cell sequencing
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Triple-negative (ER",
PR-, HER2") ductal
carcinoma

Navin et al., Nature 2011
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Whole Genome Amplification (WGA) methods

B - fl- =

DOP-PCR (Degenerate Oligonucleotide Primed PCR)

=0

MDA (Multiple Displacement Amplification)

_.»'/\L./\_QA ——— \Q' - =8 i 3‘"“:‘%-
- 0 -
f\\\j i LN g

C

MALBAC (Multiple Annealing and Looping Based Amplification Cycles)

Paul Blainey, FEMS Microbiol Rev. 2013



Comparison of WGA methods

Paper WGA Method Tissue
Navinetal, 2011 DOP-PCR Breast (T10)
Navinetal., 2011 DOP-PCR Breast (T16P/M)
McConnnell et al., 2013 DOP-PCR Neuron

Luetal., 2012 MALBAC Sperm

Nietal., 2013 MALBAC Lung

Houetal,, 2013 MALBAC Oocyte
Kirkness et al., 2013 MDA Sperm

Wang et al., 2012 MDA Sperm

Evrony et al., 2012 MDA Neuron

Explore the effects of WGA method on data quality:

1) GC bias

2) Coverage dispersion

Garvin and Aboukhalil et al., Nature Methods, 2015
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Garvin and Aboukhalil et al., Nature Methods, 2015



Coverage Dispersion

MALBAC

MDA

Garvin and Aboukhalil et al., Nature Methods, 2015



Coverage Dispersion

Median Absolute Deviation of Neighboring Bins

DOP-PCR MALBAC
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MAD = median, ( |X‘i - medlanj(Xf )l ) / Garvin and Aboukhalil et al., Nature Methods, 2015



summary

e Ginkgois aplatform for single-cell CNV analysis and visualization
e For copy-number analysis, we recommend DOP-PCR

e Checkout Ginkgo and give us feedback

e gb.cshl.edu/ginkgo
e Garvin and Aboukhalil et al., Nature Methods, 2015
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