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Metastasis Heterogeneous Tumors  

Clonal expansion 

Heterogeneous Tissues: 
blood and lymph 

Circulating Tumor 
Cells 

Tissue Targets 



Whole Genome Amplification 

1) MDA: Multiple displacement amplification 
 

2) DOP-PCR: Degenerate oligonucleotide-primed PCR 
 

3) MALBAC: Multiple annealing and looping-based 
amplification 

 





Copy Number Variants 



Copy Number Variants 

Deletion 

Structural Variation 



Copy Number Variants 

Amplification 

Structural Variation 



Underlying Concept 



Data is noisy 

• Riddled with biases 

• WGA 

• Wet bench 

• Sequencing 

• Introduced through downstream analysis 



Implementation 



http://qb.cshl.edu/ginkgo 
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Comparing single-cell WGA techniques 

• Exploring the effects of WGA on data quality 

1) GC biases 

2) Coverage dispersion 



http://qb.cshl.edu/ginkgo 



GC Bias 



Coverage Dispersion 

MDA 

MALBAC 

DOP-PCR 



Coverage Dispersion 



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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