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Specificity of fusion gene detections  

The default settings are label by “X” 



Fusion gene detection by short reads 
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* multiple alignments 

 

* mis-alignments 

 

* intense computing 

Gene A Gene B short reads (50-250bp) 

Too many pairs 



Fusion gene detection by long reads 
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long reads (e.g. 2000bp) 

* multiple alignments 

        -> unique alignment  

 

* mis-alignments 

        -> accurate alignment 

 

* intense computing 

        -> small search space 

 

Gene A Gene B 



Hybrid-Seq pipeline 

gene 

isoform Short 

Reads 

(SR) 

junction 
SpliceMap: 

junction detection 

IDP: 
Isoform Detection 

and Prediction 

Long 

Reads 

(LR) 

corrected 

long 

reads 

LSC: 
error correction 

Fusion gene 

Fusion sites 

Fusion isoform 

IDP-fusion: 
Gene fusion 

. . . . . . 

Link “exons” 

Link “genes” 



Hybrid-Seq 

LSC 

Short reads: 

accuracy 

Short reads: 

throughput 

Long reads: 

length 

IDP 

IDP-fusion 



Hybrid-Seq 

LSC 

Short reads: 

accuracy 

Short reads: 

throughput 

Long reads: 

length 

Correct error of 

long reads 

IDP 

IDP-fusion 



Hybrid-Seq 

LSC 

Short reads: 

accuracy 

Short reads: 

throughput 

Long reads: 

length 

Correct error of 

long reads 

Improve correction 

 

IDP 

IDP-fusion 



Hybrid-Seq 

LSC 

Short reads: 

accuracy 

Short reads: 

throughput 

Long reads: 

length 

Correct error of 

long reads 

Improve correction 

 

Exon junction 

detection 
IDP 

IDP-fusion 



Hybrid-Seq 

LSC 

Short reads: 

accuracy 

Short reads: 

throughput 

Long reads: 

length 

Correct error of 

long reads 

Improve correction 

 

Exon junction 

detection 

1. sensitivity of junction 

detection 

 

2. quantification 

IDP 

IDP-fusion 



Hybrid-Seq 

LSC 

Short reads: 

accuracy 

Short reads: 

throughput 

Long reads: 

length 

Correct error of 

long reads 

Improve correction 

 

Exon junction 

detection 

1. sensitivity of junction 

detection 

 

2. quantification 

1. detect exon linkage 

 

 

2. isoform identification 

IDP 

IDP-fusion 



Hybrid-Seq 

LSC 

Short reads: 

accuracy 

Short reads: 

throughput 

Long reads: 

length 

Correct error of 

long reads 

Improve correction 

 

Exon junction 

detection 

1. sensitivity of junction 

detection 

 

2. quantification 

1. detect exon linkage 

 

 

2. isoform identification 

Precise fusion site 

determination 

IDP 

IDP-fusion 



Hybrid-Seq 

LSC 

Short reads: 

accuracy 

Short reads: 

throughput 

Long reads: 

length 

Correct error of 

long reads 

Improve correction 

 

Exon junction 

detection 

1. sensitivity of junction 

detection 

 

2. quantification 

1. detect exon linkage 

 

 

2. isoform identification 

Precise fusion site 

determination 

1. sensitivity of junction 

detection 

 

2. quantification 

IDP 

IDP-fusion 



Hybrid-Seq 

LSC 

Short reads: 

accuracy 

Short reads: 

throughput 

Long reads: 

length 

Correct error of 

long reads 

Improve correction 

 

Exon junction 

detection 

1. sensitivity of junction 

detection 

 

2. quantification 

1. detect exon linkage 

 

 

2. isoform identification 

Precise fusion site 

determination 

1. sensitivity of junction 

detection 

 

2. quantification 

1. unique alignments for 

fusion gene detection  

 

2. fusion isoform  

IDP 

IDP-fusion 



Accuracy 



CLR 

CCS 

Accuracy  VS read length 

Movie time is fixed 

life time of polymerase is limited 

Total length of CLR is fixed 

accuracy 

CCS read length 

5. Circular Consensus Sequence (CCS)  

# of passes =
Total length of CLR 

CCS read length 
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Throughput? 
(Number of reads) 

The upper limit is the 
number of ZMWs in a SMRT 

cell? 



Thank you! 


