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•  Four modules for paired-end RNA-sequencing data: 
1.  Processing (read alignment, recalibration etc.) 
2.  Expression calculation and Quality Control  
3.  Gene fusion identi!cation 
4.  GUESS: General User dE!ned Supervised Search 
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For more details, see Berger M. et al. Genome Res, 2010 

•  A multi-tiered alignment strategy 
•  Step I: Map reads to reference comprised of transcriptome and 

genome. 
•  Step II: Map transcript placements to genomic coordinates. 
•  Step III: Filter reads with ambiguous placement on genome 

and isolate read pairs for future use. 
•  Advantages 

•  Mapping to transcriptome captures all transcript variants. 
•  Mapping to genome captures unannotated transcripts. 
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Proneural Neural Classical Mesenchymal 

Proneural 35 2 3 0 

Neural 3 21 3 0 

Classical 2 3 36 2 

Mesenchymal 4 5 4 39 
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Figure adapted from Berger M. et al. Genome Res, 2010 
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I.  Homology !lter 
•  Gene partners should not have signi!cant sequence 

similarity. 

II.  Ratio of fusion spanning reads over discordant 
reads 

•  The ratio should be in a range, which is determined by 
library size and read length.  

III.  Minor !lters that look at gene partners, 
junction pattern, etc.  
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416 ccRCC 
samples 

164 GBM 
samples 

SFPQ-TFE3 
TFG-GPR128 
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TFG-GPR128 
EGFR fusions 
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•  80 fusions were found in 416 ccRCCs, 14.9% of the 
samples have at least 1 fusion.  

•  Recurrent fusions  
–  SFPQ-TFE3 (n=5, chr1-chrX) 
–  TFG-GRP128 (n=4, chr3) 
–  DHX33-NLRP1 (n=2, chr2)  
–  TRIP12-SLC16A14 (n=2, chr17) 

•  TFE3 translocation is 
related to a rare subset 
of adult kidney cancer. 
Argani P. et al. 2004 
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Sample	
  ID	
   5’	
  Gene	
   3’	
  Gene	
   Discordant	
  
Read	
  Pairs	
  

Fusion	
  
Span	
  
Reads	
  

Fusion	
  
Junc?on	
  

(s)	
  

5’	
  
Gene	
  
Chr	
  

3’	
  
Gene	
  
Chr	
  

Validated
?	
  

TCGA-­‐AK-­‐3456-­‐01A-­‐02R-­‐1325-­‐07	
   TFE3	
   SFPQ	
   175	
   129	
   1	
   chrX	
   chr1	
   Yes	
  

TCGA-­‐AK-­‐3456-­‐01A-­‐02R-­‐1325-­‐07	
   SFPQ	
   TFE3	
   116	
   81	
   1	
   chr1	
   chrX	
   Yes	
  

TCGA-­‐A3-­‐3313-­‐01A-­‐02R-­‐1325-­‐07	
   C6orf106	
   LRRC1	
   90	
   40	
   2	
   chr6	
   chr6	
   Yes	
  

TCGA-­‐A3-­‐3313-­‐01A-­‐02R-­‐1325-­‐07	
   CYP39A1	
   LEMD2	
   37	
   9	
   1	
   chr6	
   chr6	
   Yes	
  

TCGA-­‐B2-­‐4101-­‐01A-­‐02R-­‐1277-­‐07	
   FAM172A	
   FHIT	
   17	
   4	
   1	
   chr5	
   chr3	
   Yes	
  

TCGA-­‐AK-­‐3445-­‐01A-­‐02R-­‐1277-­‐07	
   KIAA0802	
   LRRC41	
   14	
   6	
   1	
   chr18	
   chr1	
   Yes	
  

TCGA-­‐B0-­‐5095-­‐01A-­‐01R-­‐1420-­‐07	
   GORASP2	
   WIPF1	
   14	
   2	
   1	
   chr2	
   chr2	
   Yes	
  

TCGA-­‐A3-­‐3313-­‐01A-­‐02R-­‐1325-­‐07	
   ZNF193	
   MRPS18A	
   11	
   3	
   1	
   chr6	
   chr6	
   Yes	
  

TCGA-­‐A3-­‐3313-­‐01A-­‐02R-­‐1325-­‐07	
   FTSJD2	
   GPX6	
   9	
   8	
   1	
   chr6	
   chr6	
   Yes	
  

TCGA-­‐B0-­‐4945-­‐01A-­‐01R-­‐1420-­‐07	
   KIAA0427	
   GRM4	
   8	
   5	
   1	
   chr18	
   chr6	
   No	
  

TCGA-­‐B8-­‐4143-­‐01A-­‐01R-­‐1188-­‐07	
   SLC36A1	
   TTC37	
   5	
   5	
   1	
   chr5	
   chr5	
   No	
  

ValidaSon	
  rate	
  ≥	
  85%	
  (comparable	
  with	
  GBM)	
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•  232 fusions were found in 164 GBMs, 68% of the samples 
have at least 1 fusion.  

•  Recurrent fusions: 
–  FGFR3-TACC3 (n=2, chr4) 
–  TFG-GPR128 (n=4, chr3) 
–  EGFR fusions (n=11, chr7) 

Reported	
  by	
  Singh	
  et	
  al	
  
Found	
  in	
  GBM	
  &	
  ccRCC	
  
Fusions	
  in	
  EGFR	
  amplicon	
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•  Copy number variation in these two genes 
–  previously annotated in: 

•  a number of large human populations cohorts (see Database of 
Genomic Variant),  

•  lymphoma and thyroid tissue tumors  
•  As well as in healthy individuals  

•  Germline variant? 

GPR128 TFG 

amp & inversion 
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•  GUESS-ft was applied to all cancer samples with 
matched normal for TFG-GPR128 fusion.  

•  The fusion was found in both tumor and 
matched normal in all cancer types examined: 
•  Breast invasive carcinoma (n=106) 
•  Kidney renal cell carcinoma (n=66) 
•  Prostate adenocarcinoma (n=7) 

•  TFG-GPR128 is a germline event. 
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•  RPKM expression pattern seen in ccRCCs 
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•  GUESS-ig: GUESS for intragenic rearrangements 
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•  PRADA HIGHLIGHTS: 
–  Functionality (processing, QC&RPKM, fusion, etc). 
–  Can be used as standalone version or within Portable 

Batch System (PBS) and Load Sharing Facility (LSF). 
–  Modular steps allow users to "exibly “pause/resume” 

analysis, or run individual module.  
–  Run samples in batch easily (~180 samples in two weeks). 
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