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Features	
  &	
  Predic?on	
  

•  Sequence	
  features:	
  Sta?c	
  
•  Chroma?n	
  features:	
  Cell	
  type	
  specific	
  
•  Random	
  forest	
  



Features:	
  Sequence	
  	
  
TF	
  mo?f	
  match	
  (C1)	
  

Impact	
  on	
  TF	
  mo?f	
  match	
  (C2)	
  
P

W
M

Best match to the reference genome

5' 3'

1 2 3 4 5 6 7 8

(+
)

5' 3'

1 2 3 4 5 6 7 8

(+
)

Best match to the SNP genome

5' 3'

P
W

M

5' 3'

RXRA_disc5 Motif Scan for rs29238479
P

W
M

Best match to the reference genome

5' 3'

1 2 3 4 5 6 7 8

(+
)

5' 3'

1 2 3 4 5 6 7 8

(+
)

Best match to the SNP genome

5' 3'

P
W

M

5' 3'

OTX_1 Motif Scan for rs30438798

P
W

M

Best match to the reference genome

5'3'

1 2 3 4 5 6 7 8 9 10 11 12 13

(−
)

3' 5'

1 2 3 4 5 6 7 8 9 10 11 12 13
(−

)

Best match to the SNP genome

3' 5'
P

W
M

5'3'

AFP_1 Motif Scan for rs158805

…	
   …	
  
C1	
  

…	
  ACAATTAGAAGGAGTTCGA…	
  
…	
  ACAATTAGAAGGAATTCGA…	
  

FIMO	
  (MEME	
  Suite)	
  

DeepBind	
  (Alipanahi	
  et	
  al.,	
  2015)	
  



…	
  ACAATTAGAAGGAGTTCGA…	
  
…	
  ACAATTAGAAGGAATTCGA…	
  

Features:	
  Sequence	
  	
  
TF	
  mo?f	
  match	
  (C1)	
  

Impact	
  on	
  TF	
  mo?f	
  match	
  (C2)	
  

C2	
  

PW
M

Best match to the reference genome

5' 3'

1 2 3 4 5 6 7 8

(+
)

5' 3'

1 2 3 4 5 6 7 8

(+
)

Best match to the SNP genome

5' 3'

PW
M

5' 3'

RXRA_disc5 Motif Scan for rs29238479



Features:	
  Sequence	
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C1:	
  Results:	
  predict	
  rHit	
  w	
  Random	
  
Forest	
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Results:	
  Challenge	
  2:	
  predict	
  emVar	
  w	
  
Random	
  Forest	
  

Model	
   AUROC	
   AUPR	
  

DeepBind	
   0.521	
   0.311	
  

ENCODE_PWM	
  (sum)+	
  
GM12878	
  (ENCODE)	
  
Chroma?n	
  

0.562	
   0.344	
  

UniPROBE	
  (Sum)	
   0.579	
   0.330	
  

GM12878	
  (ENCODE)	
  
Chroma?n	
  

0.570	
   0.319	
  
	
  

ENCODE_PWM	
  (Sum)+	
  
UniPROBE	
  (Sum)	
  

0.594	
   0.368	
  
	
  

ENCODE_PWM	
  (sum)+	
  
GM12878	
  (ENCODE)	
  
Chroma?n	
  

0.562	
   0.344	
  
	
  



Results:	
  Challenge	
  2:	
  predict	
  emVar	
  w	
  
Random	
  Forest	
  

Model	
   AUROC	
   AUPR	
  

DeepBind	
   0.560	
   0.374	
  

ENCODE_PWM	
  (sum)	
   0.603	
   0.399	
  

UniPROBE	
  (Sum)	
   0.612	
   0.406	
  

GM12878	
  (ENCODE)	
  
Chroma?n	
  

0.610	
   0.415	
  

UniPROBE	
  (Sum)+	
  
GM12878	
  (ENCODE)	
  
Chroma?n	
  

0.616	
   0.411	
  

DeepBind+	
  
UniPROBE	
  (Sum)+	
  
GM12878	
  (ENCODE)	
  
Chroma?n	
  

0.588	
   0.386	
  

Including	
  predicted	
  expression	
  change	
  improves	
  all	
  models	
  for	
  C2.	
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Summary	
  

•  Univariate	
  analysis:	
  	
  	
  
	
  UniPROBE	
  features	
  are	
  best	
  for	
  rHit,	
  	
  
	
  Cell-­‐type	
  specific	
  chroma?n	
  features	
  are	
  best	
  for
	
  emVar.	
  

•  Mul?variate	
  analysis:	
  	
  
	
  Significant	
  improvement	
  for	
  rHit,	
  	
  
	
  LiFle	
  improvement	
  for	
  emVar.	
  

•  Including	
  predicted	
  expression	
  change	
  improves	
  emVar	
  
predic?on.	
  	
  



Things	
  we	
  thought	
  about	
  but	
  did	
  not	
  
have	
  ?me	
  to	
  do	
  

•  Expression	
  levels	
  of	
  	
  TFs	
  in	
  the	
  two	
  GM	
  cell	
  lines	
  so	
  
that	
  the	
  model	
  can	
  u?lize	
  interac?ons.	
  	
  

•  DNA	
  shape	
  -­‐	
  	
  ini?al	
  explora?on	
  did	
  not	
  seem	
  
promising.	
  

	
  
•  Boos?ng	
  and	
  acknowledgement	
  of	
  correlated	
  
predictors.	
  

•  LD	
  informa?on	
  –	
  SNPs	
  are	
  clustered.	
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