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Types of Genome Sequence Variants 

1.  Single Nucleotide Variants (SNVs) 
– Single base changes, e.g., A→T. 

2.  Insertions-Deletions (Indels; DIPs)  
– Consisting of one or a few bases, e.g., +ATGA, ΔT. 

3.  Structural Variants (SVs) 
– Everything else: large deletions, insertions, 

duplications, inversions, translocations, mobile 
element insertions, horizontal gene transfer 

  Different	  sequencing	  informa2on	  and	  different	  
algorithms	  are	  used	  to	  predict	  each	  kind	  of	  variant.	  	  
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Rumsfield on Genome Variants? 
 
"...as we know, there are known 
knowns; there are things that we 
know that we know. We also know 
there are known unknowns; that is 
to say we know there are some 
things we do not know. But there 
are also unknown unknowns, the 
ones we don't know we don't know." 

Known Unknowns 

How complete is your data? 

How complete is your variant analysis pipeline? 

True positives 
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True negatives 
False negatives A
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Overdispersed	  





Coverage Bias 

Reproducible bias with 
GC-content of fragment
(mostly related to PCR 
amplification efficiency). 

Benjamini and Speed. (2012) 
Summarizing and correcting the  
GC content bias in high-throughput 
sequencing. NAR 40: e72. 

Bias can be very 
reproducible for a region 
– like a "fingerprint" 
between samples. 



Coverage Bias 

Parkhomchuk et al. (2009) Use of high throughput sequencing to observe 
genome dynamics at a single cell level. PNAS 106: 20830–20835. 

Catching replication in the act. 




















