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Tissue Targets

Heterogeneous Tissues:

Metastasis Heterogeneous Tumors blood and lymph
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Whole Genome Amplification

Partial Fragmentation
4

Conversion to PCR-
Amplifiable Units

P— v

PCR with Universa I Primers

1) MDA: Multiple displacement amplification

2) DOP-PCR: Degenerate oligonucleotide-primed PCR

3) MALBAC: Multiple annealing and looping-based
amplification



-

1P il

R4 YRy
TIAARATTT N
o .

L > *L+§

eI

0
"’?;1}% .
L

reYTAs TS TR

ast

;;:n.n

e

v 2t
PR EMRLAMS
A eNNy " /

-

nmn!?:g"”

o/

- e :

‘ -
> &b ot

-



Copy Number Variants




Copy Number Variants

Structural Variation
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Implementation

Upload mapped GED Upload your .bed files we accept *.bed, *zip, “1ar, *tar.gz and *12)

reads to Ginkgo [+ acates. | ]

v

For every cell:

: - ]
Reads binned into ]
regions across genome

v

Quiality control: analyze
read coverage and
uniformity

v

Remove outliers:
normalize, GC correct
and smooth bins

v

Segment bins and I 1
determine copy-
number state

Cluster all cells
hierarchically

Generate heatmaps LY “l l
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Analysis complete!

View results

& Tree

P16_SRROB9604 Access your results later at the following address:
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—— M16_SRROS0210

MLl6_SRROS0156

M16_SRROS0144 Genome: hg19

M16_5SRROS0158 Binning: variable bins of 500kb size (cowtia/101bo reads)

M15_SRRO90212 Segmentation: using normalized read counts
Clustering: single linkage, euclidean distance
& Tree display

# Summary » Mormalized read counts (newick | xml | pdf | jpeg)
Copy-number (newick | xml | pdf | jpeg)
Mean read Read count Index of
Cell & CNV Profile # Reads - . .
count variance dispersion Correlations (newick | xmi | pdf | jpeg)
0O M16_SRROB9711 15,311,447 2,670.76 994.12 0.37
B Download processed data
0O M16_SRR089733 17,395,809 3,034.33 1,117.35 0.37 Siafictice: Ain rount statistics far anch cell (4 KEL

http://qb.cshl.edu/ginkgo
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P15 _SRROBY9G664
P15 _SRROBIGSD
P15_SRROBIG62
M16_SRROS0210
M16_SRROS0158
M1l6_SRROS0Z12 Genome: hg19

ML6_SRROS0144 Binning: variable bins of 500Kb Size (bowtie/01bo reace)
ML6_SRR090156 Segmentation: using normalized read counts

Clustering: ward linkage, euclidean distance

& Tree display

# Summary » Mormalized read counts (newick | xml | pdf | jpeg)
Copy-number (newick | xml | pdf | jpeg)
O M16_SRR090210 Wy 18,171,621 3,388.33 1,866.61 0.55
Correlations (newick | xml | pdf | jpeg)
0O M16_SRR090212 el 17,658,321 3,292.81 1,741.57 0.53
R B Download processed data
0O P16_SRR0OB9586 15,074,760 2,810.88 910.36 0.32
Statistics: Bin count statistics for each cell {1 KBJ.
O P16 SRR089593 16,176,073 3,016.24 1,035.63 0.34 Breakpoints: Matrix that encodes whether a cell has a
breakpoint at a bin position; 1 = breakpoint present, 0 = no
T breakpoint at that position; rows = bins, columns = cells (282
0O P16_SRR0O89E04 5,760,274 1,074.08 357.84 0.33 KB).
Copy Number: Integer coopy-number state for each cell at
O P16 SRROBIG4E s ¥ = 8,278,396 1,543.61 834,04 0.54 every bin position; rows = bins, columns = cells (283 KB).
Normalized Counts: Normalized bin counts for each cell at
O P16 SRRO89EST s = 14,513,617 2,706.25 1,459.16 0.54 every bin position; rows = bins, columns = cells (1.46 MB).

Normalized and Segmented Countis: Normalized and
segmented bin counts for each cell at every bin position;
With selected cells, plot: | CNV profiles | | Lorenz curve | | GC bias | | MAD | Selectall | Deselect all rows = bins, columns = cells (1.46 MB).

Copy number events: List of regions with copy number
events (26 KB).

i
1l Heatmaps Copy number regions: List of regions of amplifications (+1)

and deletions (-1) (14 KB).
Heatmaps are generated using the unique breakpoints found across all samples, and their values correspond to

http://qb.cshl.edu/ginkgo
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Normalized and Segmented Countis: Normalized and
segmented bin counts for each cell at every bin position;
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Analysis complete!
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Comparing single-cell WGA techniques

Study WGA Method | Disease State Tissue Type Accession

Kirkness et al. None Sperm SRP017516

Wang et al. None Sperm SRA053375

Evrony et al. None Neuron SRA056303

Lu et al. MALBA None Sperm SRA060945

Ni et al. MALBAC ‘ Cancer Lung SRP029757

Hou et al. None Oocyte SRA(091188

Navin et al. Cancer Breast (T10) SRX021401
Navin et al. DOP-PCR Cancer Breast (T16P/M) | SRX037035/132

McConnnell et al. DOP-PC None Neuron SRP030642

Exploring the effects of WGA on data quality
1) GC biases

2) Coverage dispersion




® 06 M Inbox - garvin.tyler@gma % ¢ mcoogle Calendar 35 ‘@'-PLOS ONE: A Quantitative % ' | www.plosone.org/article/ x* | @Single cell analysis of can: x ’Ginkgo x M

&« C [3 gb.cshl.edu/ginkgo/?q=results/_t10breast_navin Q 5y @ M ® n & O \E& D. =

® Ginkgo -
Home
Github
’ Polygenomic breast tumor — Navin et al, 2011
Breast cancer + liver metastasis — Navin et al, 2011
' Neurons — McConnell et al, 2013
Circulating lung tumor cells — Ni et al, 2013
| Oocytes — Hou et al, 2013
Sperm — Lu et al, 2012
Sperm — Kirkness et al, 2013 © View analysis later
Sperm — Wang et al, 2012
k Neurons — Evrony et al, 2012 v zg Access your results later at the following address:
PS5
DS http://gb.cshl.edu/ginkgo?
Qual2 P6 g=results/_tlObreast_navin
3 D24
Thesis - Prostate gI9.2 D17
D7
4T1_V2 D22
D34 [E Analysis Parameters
D33
MDA - Sperm - Wang et al. D2
SHERR Di8 Binning: variable bins of 500kb size (bowtie/101bp reads)
P P2 Segmentation: using normalized read counts
Bone marrow - Hou et al. g;g Clustering: ward linkage, euclidean distance
Kidney - Xu et al. D27
hM1a -31 -51 48bp bowtie 100kb bins 337
P16T_and_P16M 339 ® Tree display
Oocyte - Hou et al. gg? « Normalized read counts (newick | xml | pdf | jpeg)
i D1
Ginkgo Demo D16 Copy-number (newick | xml | pdf | jpeg)
p7
D38 Correlations (newick | xml | pdf | jpeg)
D8
D12
D4 v
D15 B Download processed data
Di4
D32 SegStats @
gb.cshl.edu/ginkgo/?q=results/_t10breast_navin#

http://qb.cshl.edu/ginkgo



Normalized Bin Counts (Log2 Scale)
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Coverage Dispersion

MALBAC ¢

DOP-PCR
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Conclusion

Don’t use MDA! For CNV analysis we recommend using DOP-PCR
for WGA.

Please use Ginkgo and give us feedback.

We're still adding to the site! SNP and RNA analysis are in the
works.
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