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RNA-­‐Seq	
  Data	
  

•  Data	
  sets:	
  
– Daines	
  et.	
  al.	
  2010	
  

•  Solexa/Illumina	
  GAII	
  65,	
  75	
  &	
  100nt	
  paired-­‐end	
  reads;	
  12	
  
developmental	
  stages	
  
–  142.2	
  million	
  uniquely	
  mapped	
  reads	
  (unstranded)	
  
–  54,594	
  unique	
  junc'ons	
  

– Graveley	
  et.	
  al.	
  2010	
  (modENCODE)	
  
•  Illumina	
  GAII	
  75	
  &	
  76nt	
  single-­‐	
  and	
  paired-­‐end	
  reads;	
  30	
  
developmental	
  stages	
  
–  2.25	
  billion	
  uniquely	
  mapped	
  reads	
  (unstranded)	
  
–  67,317	
  unique	
  junc'ons	
  	
  



RNA-­‐Seq	
  Coverage	
  Data	
  	
  
•  Graphically	
  represented	
  in	
  Gbrowse	
  (but	
  not	
  integrated).	
  



RNA-­‐Seq	
  Coverage	
  Data	
  	
  
•  Graphically	
  represented	
  in	
  Gbrowse	
  (but	
  not	
  integrated).	
  



RNA-­‐Seq	
  Coverage	
  Data	
  	
  

•  Integra'on	
  with	
  genes:	
  

– Assign	
  expression	
  CV	
  terms	
  to	
  genes	
  based	
  on	
  
coverage	
  data.	
  

– Summarize	
  HT	
  expression	
  data	
  in	
  gene	
  reports.	
  

– Enable	
  gene	
  search	
  by	
  expression	
  pa]ern.	
  
– Enable	
  search	
  for	
  similarly	
  expressed	
  genes.	
  



RNA-­‐Seq	
  Coverage	
  Data	
  	
  

•  Integra'on	
  with	
  genes:	
  
1)	
  Determine	
  unique	
  transcribed	
  region	
  for	
  each	
  gene,	
  e.g.	
  Dmel\hkl:	
  



RNA-­‐Seq	
  Coverage	
  Data	
  	
  

•  Integra'on	
  with	
  genes:	
  

X	
  

X	
  X	
  X	
  X	
  X	
  X	
  

1)	
  Determine	
  unique	
  transcribed	
  region	
  for	
  each	
  gene,	
  e.g.	
  Dmel\hkl:	
  



RNA-­‐Seq	
  Coverage	
  Data	
  	
  

•  Integra'on	
  with	
  genes:	
  
2)	
  Correlate	
  coverage	
  for	
  each	
  stage	
  over	
  unique	
  transcribed	
  region:	
  



RNA-­‐Seq	
  Coverage	
  Data	
  	
  

•  Integra'on	
  with	
  genes:	
  
3)	
  Calculate	
  

RPKM:	
  Reads	
  per	
  kilobase	
  of	
  exon	
  model	
  per	
  million	
  mapped	
  reads	
  

RPKM	
  	
  =	
  
exon_length(KB)	
  x	
  mapped_reads(millions)	
  

total_exon_reads	
  



RNA-­‐Seq	
  Coverage	
  Data	
  	
  

•  Integra'on	
  with	
  genes:	
  
3)	
  Calculate	
   RPKM	
  	
  =	
  

exon_length(KB)	
  x	
  mapped_reads(millions)	
  

total_exon_reads	
  

RPKM:	
  Reads	
  per	
  kilobase	
  of	
  exon	
  model	
  per	
  million	
  mapped	
  reads	
  



RNA-­‐Seq	
  Coverage	
  Data	
  	
  

•  Chado	
  implementa'on:	
  

Dmel\hkl	
  	
  
feature	
  

feature_expression	
  

expression_cvterm	
  

FlyBase	
  Anatomy	
  CV:	
  Dmel	
  organism	
  	
  

FlyBase	
  Development	
  CV:	
  embryonic	
  stage	
  02	
  	
  

cvterm	
  

FBex1	
  
expression	
  

FBex2	
  
expression	
   FBex3	
  

expression	
  

FlyBase	
  Anatomy	
  CV:	
  Dmel	
  organism	
  	
  

FlyBase	
  Development	
  CV:	
  embryonic	
  stage	
  04	
  	
  

cvterm	
  

FlyBase	
  Anatomy	
  CV:	
  Dmel	
  organism	
  	
  

FlyBase	
  Development	
  CV:	
  embryonic	
  stage	
  06	
  	
  

cvterm	
  

RPKM	
  =	
  4660	
  	
  

RPKM	
  =	
  8141	
  

RPKM	
  =	
  10363	
  feature_expressionprop	
  



RNA-­‐Seq	
  Coverage	
  Data	
  	
  

•  Repor'ng	
  &	
  Searching:	
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•  Repor'ng	
  &	
  Searching:	
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•  Repor'ng	
  &	
  Searching:	
  



RNA-­‐Seq	
  Coverage	
  Data	
  	
  

•  Repor'ng	
  &	
  Searching:	
  



RNA-­‐Seq	
  Junc'on	
  Data 	
  	
  
•  Graphically	
  represented	
  in	
  Gbrowse	
  (neither	
  consolidated	
  nor	
  

integrated).	
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  Junc'on	
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•  Graphically	
  represented	
  in	
  Gbrowse	
  (consolidated	
  but	
  not	
  

integrated).	
  	
  



RNA-­‐Seq	
  Junc'on	
  Data 	
  	
  
•  Graphically	
  represented	
  in	
  Gbrowse	
  (consolidated	
  but	
  not	
  

integrated).	
  	
  



RNA-­‐Seq	
  Junc'on	
  Data 	
  	
  

•  Consolida'on	
  
– Create	
  persistent	
  exon_junc'on	
  records	
  in	
  chado.	
  
– Consolidate	
  junc'ons	
  by	
  loca'on.	
  
– Reduces	
  number	
  of	
  records	
  required	
  in	
  DB.	
  

•  E.g.,	
  modENCODE	
  set	
  reduces	
  from	
  1.7M	
  to	
  67K	
  unique	
  	
  

•  Integra'on	
  
– Correlate	
  predicted	
  junc'ons	
  with	
  junc'ons	
  from	
  
gene-­‐model	
  annota'ons.	
  

– Correlate	
  junc'ons	
  with	
  transcripts,	
  genes,	
  cDNAs.	
  



•  Junc'ons	
  from	
  all	
  sources:	
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  model	
  annota'on*	
  

	
  	
  	
  	
  RNA-­‐Seq	
  
	
  	
  	
  	
  Daines	
  et.	
  al.	
  
	
  	
  	
  	
  Total:	
  54,594	
  

RNA-­‐Seq	
  Junc'on	
  Data 	
  	
  

3,010	
  

14,597	
  2,440	
  

*	
  FlyBase	
  release	
  FB2011_02;	
  Dmel	
  r5.34	
  

	
  3,999	
  

46,830	
  

1,891	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  RNA-­‐Seq	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  Graveley	
  et.	
  al.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  Total:	
  67,317	
  

	
  	
  	
  	
  Total	
  unique	
  RNA-­‐Seq	
  Junc'ons:	
  71,082	
  

1,325	
  



•  Correla'on	
  of	
  non-­‐matching	
  predicted	
  
junc'ons	
  to	
  annotated	
  gene-­‐model	
  junc'ons*	
  

RNA-­‐Seq	
  Junc'on	
  Data 	
  	
  

*	
  FlyBase	
  release	
  FB2011_02;	
  Dmel	
  r5.34	
  

	
  	
  	
  	
  RNA-­‐Seq	
  
	
  	
  	
  	
  Daines	
  et.	
  al.	
  
	
  	
  	
  	
  Total:	
  54,594	
  

14,597	
  2,440	
   	
  3,999	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  RNA-­‐Seq	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  Graveley	
  et.	
  al.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  Total:	
  67,317	
  

Type	
  of	
  Correla,on 	
   	
   	
   	
   	
   	
   	
  Count	
  
-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
   	
  -­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  
Predicted	
  Alterna've	
  Junc'on 	
   	
   	
  	
  	
   	
  	
   	
   	
  1794	
  
Predicted	
  Exon-­‐Skip	
  Alt.	
  Junc'on 	
   	
   	
  	
  	
  	
  	
  	
   	
  	
  	
  	
   	
  	
  	
  606	
  
Predicted	
  Alt.	
  Junc'on	
  Differing	
  in	
  Splice	
  Donor	
  Site 	
  	
   	
  7488	
  
Predicted	
  Alt.	
  Junc'on	
  Differing	
  in	
  Splice	
  Acceptor	
  Site 	
  	
   	
  5257	
  
Predicted	
  Novel	
  Junc'on	
   	
   	
   	
   	
  	
   	
  	
   	
  5891	
  



•  Eventually	
  incorporate	
  junc'ons	
  from	
  aligned	
  
cDNAs	
  &	
  ESTs…	
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  Total:	
  54,594	
  

RNA-­‐Seq	
  Junc'on	
  Data 	
  	
  

3,010	
  

14,597	
  2,440	
  

*	
  FlyBase	
  release	
  FB2011_02;	
  Dmel	
  r5.34	
  

	
  3,999	
  

1,891	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  RNA-­‐Seq	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  Graveley	
  et.	
  al.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  Total:	
  67,317	
  

1,325	
  

Aligned	
  
cDNAs	
  &	
  ESTs	
  

46,830	
  



RNA-­‐Seq	
  Junc'on	
  Data 	
  	
  

•  Chado	
  implementa'on	
  (localiza'on):	
  

Genomic Contig 

featureloc 

feature.type = match 

feature.type = exon_junction 

feature_relationship 

part of 

Junction 

Exonic regions 

part of 
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FlyBase	
  Anatomy	
  CV:	
  Dmel	
  organism	
  	
  

FlyBase	
  Development	
  CV:	
  embryonic	
  stage	
  04	
  	
  

cvterm	
  

FlyBase	
  Anatomy	
  CV:	
  Dmel	
  organism	
  	
  

FlyBase	
  Development	
  CV:	
  embryonic	
  stage	
  06	
  	
  

cvterm	
  

RNA-­‐Seq	
  Junc'on	
  Data 	
  	
  
•  Chado	
  implementa'on	
  (metadata):	
  

junc'on	
  
feature	
  

em00-­‐02	
   em02-­‐04	
   em04-­‐06	
  
library	
  library	
   library	
  

library_feature	
  

library_expression	
  

expression_cvterm	
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