
Oqtans: Online Quantitative Transcriptome Analysis
Regina Bohnert1 Jonas Behr,1 Géraldine Jean,1 André Kahles,1 Georg Zeller,1, 2 Gunnar Rätsch1
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Introduction & Motivation

Aspects of the Transcriptome Studied

� Identification and quantification of alternative transcripts
� Discovery of new genes and transcripts
� Improve the accuracy of existing automatic annotation (methods)
� Web service available at:

http://galaxy.fml.mpg.de/
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The Galaxy Framework

� Galaxy: The framework for compute services [9]
Easy integration of command line tools

� Exchange between users
Workflows can be exchanged among users
and still can be modified and improved

� Workflow editor
Graphical User Interface
for combining tools
to complex pipelines

� Large number of
bioinformatics tool
Including: EMBOSS,
short reads tools,
statistical tools, ...

� Data import
Data can be uploaded by users
or can be imported directly
from UCSC, BioMart, and EncodeDB

� NGS-Tools
Tools for manipulation and statistical examination of next
generation sequencing data

� Genome Size Data
Handles large data sets and distributes computations on
computing cluster

� Additional Packages from Tübingen:
– KIRMES

Promoter analysis from ChIP-chip or ChIP-Seq data
– SVM Toolbox

Generic interface for classification of sequences and vectorial
data with SVMs

More information at
http://www.fml.mpg.de/raetsch/suppl/oqtans

Experimental Data

RNA Sequencing (RNA-Seq)
� Profiles transcripts in a digital manner

� Generate RNA-Seq reads that need to be mapped to the genome

� Exhibits various biases leading to distortions of the underlying
transcript abundances
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Mapping Short Reads with PALMapper

PALMapper is a combination of
GenomeMapper [2] for fast read
mapping and QPALMA [1] for ac-
curate spliced alignment, incorpo-
rating
� read sequence and quality
� splice site information
during the alignment.

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
C. elegans

TopHat

TopHat sensitive

Palmapper

recall precision

2

1.5

1

0.5

0 -5 0 5 10 15 20 25 30 35 40

quality score

al
ig

nm
en

t s
co

re
Al

ign
me

nt 
 E

rro
r  

Ra
te

SmithW
14.19%

Intron
9.96% 1.94% 1.78%

Intron+
Splice

Intron+
Splice+
Quality
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Transcript Identification

� mGene.NG: Gene finding system with RNA-Seq features:
(+) rich set of sequence features (+) low expressed coding genes

� mTim: Segmentation of RNA-Seq coverage including splice sites:
(+) less assumptions (+) noncoding transcripts
(+) very accurate for sufficiently expressed transcripts

Comparison of transcript identification methods

� C. elegans
RNA-Seq data
from Waterston
Lab, UW

CDS (precision+recall)/2

expression percentiles [%]

 

mTiM
mGene ab initio
mGene with RNA-Seq

10 20 30 40 50 60 70 80 90 1000

0.1

0.2

0.3

0.4

0.5

0.6

0.7

De novo Gene Prediction (mGene)

TSS TIS cleaveStop

Don Acc

Gene 
Model

Transformations
Learned in 

Training

� � � � � � � � 	 	 � � 
 
 � � � � � � � � � �
� 	

� �

� �

� �

�

�

�

� � � � 	 	 � � 
 
 � � � � � � � � � � � � � �
� �

� 


� 	

� �

� �

� �

� �

� �

� �

�

DNA

Aligned Reads

...ACGGTGGTCAATGTACCTTAAATGGTGTAAATTTGACCACACGTGAAGAGAGCCCTCC...

ACGGTGGTCAATGTACCTTAAATGGTGT
GTCAATGTACCTTAAATGGTGTAAATTTG

ATGGTGTAAATTTGACCACACGTGAAGA
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Intron
Transformation:

high read coverage 
reduces score for intron

Exon
Transformation:

high read coverage 
increases score for intron

Results

� Highly accurate
ab initio predictions

� Impressive improvements
with transcriptome
measurements

A. thaliana gene level
SN SP F

ab initio 71.7 74.8 73.3
RNA-Seq 80.6 82.2 81.4

http://www.mgene.org/

Segmentation of RNA-Seq Data (mTiM)

� Segmentation of read coverage data into exons, introns and
intergenic regions

� State model
with expression-
dependent sub-
models

� HM-SVM training
algorithm

� Based on ideas for
segmentation of
tiling array data [5]
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Transcript Quantification

RNA-Seq and Biases

The outcome of RNA-Seq depends on the experimental settings:

� cDNA library con-
struction [7]

� Sequencing
� Read mapping

relative transcript position 5’ -> 3’
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Transcript Quantification Problem (rQuant)

How can we infer transcript abundances from the observed read
coverage? [6]
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