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Why do RNA-Seq? 
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Differential Gene Expression  (DGE) 

Condition B 
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RNA-Seq Projects across Programs 
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RNA-Seq Outline 
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RNA-Seq Types 
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RNA-Seq Types - PolyA 
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RNA-Seq Types - mRNA 
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   (rRNA subtraction) 
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RNA-Seq Types – small RNA 
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smRNA-Seq: 
  - small RNA 
  - gene regulation 
  - Prok targets 50-150bp 
  - Euk targets 20-40 bp 
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RNA-Seq Outline 
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RNA-Seq Library Construction 
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Chew-Yee 
Ngan 

Quantity of Total RNA 
   polyA RNA             1ug 
   rRNA subtraction   1ug 
   smRNA                  5ug 
   Low input           100ng 

100M PE reads per Annotation Sample 
  20M PE or SE reads per DGE sample 

Chris Daum 

Zeng W, Mortazavi A. (2012) Technical considerations for functional sequencing assays. Nat Immunol 13(9), 802-7. 



RNA-Seq Outline 
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Contamination Check: 
Phylogeny of Reads vs nt 

RNA-Seq Library QC   

Average Quality by Base position 
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  Read Quality 
> Q30 at Cycle 140 

QC Report 



RNA-Seq Library QC – Usable reads 

4/8/15 14 

Add Bill, Andrew, Vasanth? 
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Are replicates correlated? 
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RNA-Seq Outline 
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RNA-Seq for Genome Annotation 
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Rnnotator; Martin etal. BMC Genomics 2010,11:663 

Assembled Transcriptome 
Aligned to genome 



How has RNA-Seq helped Annotation? 
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Ascomycota 

Basidiomycota 

Complete/in progress 
Proposed 
Unsampled families 

1000 Fungal Genomes Project 
    - All JGI Fungal annotation 
      projects have RNA-Seq 
      support 

 
Genes found by RNA contigs:            18% -> 46% 
 
 
Genes validated by RNA coverage:    67% -> 94% 
 



RNA-Seq Outline 
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RNA – Differential Gene Expression 
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ConditionA ConditionB 
BIOLOGICAL 
REPLICATES! 

Align reads to genome = HISAT 

See Vasanth Singan’s Poster #36 

Read count  = featureCounts 

Normalize/Diff Exp = DESeq2 



Example Expression Project 
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* Substrate names for illustration only 

Control 

Cellulose 

Goal:     Identify CaZY enzymes 
Known: Fungal growth on Cellulose 
             induces these enzymes 
Design: replicates grown as control 
              and on cellulose 
Scope:  PolyA RNA-Seq libs 

Checked these genes 
Prot ID 8640 

Protein ID Cellulose Control Fold 
Change DESeq pval Significant 

8640:Hydrolase activity 80000 20 4000 4.98E-35 Yes 

5522: Peptidyl-prolyl cis-trans 

isomerase 
750 500 2.56 2.71E-11 Yes 



RNA-Seq Outline 
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RNA-Seq Deliverables thru Portals 
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2014 RNA Projects  
  (complete/in progress) 

>500 Fungal 

>100 Metatranscriptome 

>200 Plant 



Who’s who 
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Chew Yee Ngan 
RNA lab 

Anna Lipzen 
RNAQC, Assembly 
Differential Expression 

Vasanth Singan 
RNASeq Development 
DGE Poster** 

Andrew Tritt 
Metatranscriptomes 

William 
Andreopoulos 
Prok QC, Analysis 

Chris Daum 
Sequencing 


