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1.! TSSa-RNAs (short RNAs) 

2.! GRO-Seq (global run-on)  

 from engaged RNA-Pol II 

3.! Antisense-Transcription 

4.! PROMPTs (promoter 
upstream transcripts) 



23("44$5%6(%)7*843%2#&(9:"&(%,-./0(15%;7<'/0(15%"#3%

=(&7$4"&<*#%3"&"%&*%+<#3>:(+<#(%9(#()"%"#3%4*?<%

A
d
u
lt
 B

ra
in

 
F

e
ta

l 
B

ra
in

 

Amygdala 

Hippocampus 

Temporal lobe 

Amygdala 

Hippocampus 

Temporal lobe 

!"#"$#%&'%$()%*$

RNASeq data 

extends upstream 

+,%-$+./$

01,22$3)45)46$()%*$

789:;*$



!<44<*#)%*+%:("3)@%

A7(:(%3*%6(%'8&%&7(=B%

C<))(?&%D%

E*=*9(#<F(%%

)"='4(%

GH&:"?&%&*&"4%

,-.%D%9C-.%

(4<=<#"&*:%

?*48=#%

D%C-.")(%

IJ%

K4<9*/3L%

2)*4"&(%

'*4$.%,-.%

M:"9=(#&%

,-.%

N)&%"#3%I#3%

)&:"#3%?C-.%

)$#&7()<)%

O<9"&(%

"3"'&*:)%&*%

C-.%

....%

....%

....%
....%

.&&"?7%C-.%&*%

)8:+"?(5%"='4<+$%

<#%'4"?(%

P%
.%

L%

;%

<-$.33%&(:=<#"&*:)5%%

':<=(:)5%%'*4$=(:")(Q%%

=-$L"R(%'<?&8:(Q%%%

8-$,(=*S(%%TU%%

&(:=<#8)Q%%

:-$,('("&Q%

2,,>;)4&$(&;?,*$?'*?$



Mean = 254 bp 

Median = 129 bp 



Average Intron=5,450 
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ESTs 

Liver 

Kidney 

Ad. Brain 
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There are a three-fold range of 

options on gene annotation: 

How many exonic Mb of the 3Gb genome? 

58Mb –  178Mb 

Mb of exonic regions, discarding strand information. 

Have we reached the limit? 
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Metric for RNA-Seq Expression 
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Y = (exons, introns, intergenic reads) 

Mortazavi, Williams, et al.  

Nature Methods, 2008 

FPKM=fragments-PKM 

is for paired-end data 



Bias is introduced if these 

ratios are not kept: 
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Good  

Run 

Bad 

Run 

Good  

Run 

Bad 

Run 
RPKM = 72.7 

RPKM = 128.4 

Mortazavi, Williams, et al.  

Nature Methods, 2008 



Coverage Requirements: 

How many lanes/plates/wells?%
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Marioni,Mason et al, Genome Research, 2008 



Coverage Requirements%

Wang, Gerstein, and Snyder, 2008 
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Regardless of coverage 

20 million,  

~600Mb 

176 million, 

~5.6Gb 



•! 40% of reads mapped uniquely to a genomic location 

•! Of these, 65% mapped to autosomal or sex chromosomes 

•! Of these, 83% were located in genic regions 

•! Of those outside… Marioni and Mason et al, 2008 
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Log2 fold change (kidney/liver) - Solexa 
Spearman correlation = 0.72 Marioni, Mason et al, 2008 



RNA-Seq Error Sources%
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