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  human	
  genome	
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1.	
  Gapped	
  Spaced	
  Seeds	
   Reference	
  bases	
  

Seed	
  base	
  Unused	
  reference	
  base	
  
(unless	
  colored)	
  

"Don't	
  care"	
  base	
  

Reference	
  bases:	
  

Selected	
  bases:	
  

Indexed	
  seed:	
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Index	
  construcDon	
  

Query	
  bases:	
  

Mismatch	
  seed	
  (base	
  7):	
  

Inser*on	
  seed	
  
(base	
  7/8):	
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  seed	
  (b/w	
  
base	
  6	
  &	
  7):	
  

Index	
  lookup	
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Shapes:	
  6-­‐1-­‐6,	
  	
  4-­‐1-­‐4-­‐1-­‐4	
  



Gapped	
  spaced	
  seeds	
  retain	
  sensi*vity	
  and	
  recall	
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2.	
  Graph	
  Mapping	
  to	
  get	
  Anchors	
  

Graph	
  based	
  search	
  for	
  MEMs	
  with	
  indels	
  

Alignment	
  graph	
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3.	
  Chaining	
  Anchors	
  with	
  LCSk	
  

Mo*va*on:	
  Longest	
  Common	
  Subsequence	
  
(LCS)	
  provides	
  fast	
  alignments	
  but	
  allows	
  
arbitrary	
  inser*ons	
  and	
  dele*ons	
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Other	
  Features	
  
1.  Different	
  Alignment	
  Op*ons	
  

(marginAlign)	
  

2.  Mapping	
  Quality,	
  BLAST-­‐like	
  E-­‐value	
  

3.  Circular	
  Genome	
  Support	
  

4.  Technology	
  Agnos*c	
  (w/o	
  tuning	
  

parameters)	
  

–  Illumina,	
  PacBio,	
  Ion	
  Torrent	
  

hYps://github.com/isovic/graphmap	
  



Applica*on:	
  SNV	
  Calling	
  (Ammar	
  et	
  al.	
  2015)	
  
#	
  of	
  on-­‐target	
  reads	
  
GraphMap:	
  6879	
  
BWA-­‐MEM:	
  5900	
  
LAST:	
  5032	
  
BLASR:	
  2284	
  
marginAlign:	
  4683	
  
DALIGNER:	
  1451	
  

CYP2D6	
  (chr22)	
  

Read	
  Coverage	
  	
  

Read	
  Alignments	
  

CYP2D7	
  CYP2D6	
  

  LAST marginAlign BWA-MEM BLASR DALIGNER GraphMap 

Precision 

(%) 
94 100 (36) 96 100 93 96 

True 

Positives 
49 1 (107) 47 43 75 86 

94%	
  Iden*ty	
  

LoFreq:	
  hYps://github.com/csb5/lofreq;	
  results	
  in	
  parentheses	
  for	
  marginCaller	
  	
  



Applica*on:	
  Structural	
  Variants	
  (large	
  Inser*ons	
  and	
  Dele*ons)	
  

4kbp	
  deleDon	
  spanned	
  by	
  GraphMap	
  

  LAST marginAlign BWA-MEM BLASR DALIGNER GraphMap 

Precision (%) 0 50 67 (90) 94 0 100 

Recall (%) 0 5 10 (45) 75 0 100 

F1 Score (%) 0 9 17 (60) 83 0 100 

Data	
  from	
  
Quick	
  et	
  al	
  
2014	
  mapped	
  
to	
  mutated	
  
reference	
  

Window	
  size	
  >	
  20bp;	
  AF	
  >	
  15%;	
  Results	
  from	
  LUMPY	
  are	
  in	
  parentheses	
  



Applica*on:	
  Pathogen	
  Iden*fica*on	
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  of	
  258	
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  sequences	
  

K-­‐12	
  and	
  BW2952	
  have	
  >99%	
  iden*ty	
  

Data	
  from	
  
Quick	
  et	
  al	
  
2014	
  



GraphMap	
  for	
  Assembly	
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