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Introduction
• Developments of high-throughput sequencing biotechnologies enable monitoring thousands of molecules (RNA, protein or metabolites) simultaneously.
• These technologies have the potential to revolutionize how we study plants and other organisms.
• RNA-sequencing (RNA-seq) is a common and important high-throughput sequencing technology. However, mapping uncertainty exists and becomes the

computational bottleneck in RNA-seq analysis.
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KEY WORK
Cufflinks assembles transcripts, 

estimates their abundances, and 
tests for differential expression 

and regulation in RNA-Seq
samples.

gene set 
enrichment 

analysis: Do rare 
variant 

association test 
statistics by 

combining all rare 
variants

FastQC, is used 

to do quality 

control checks for 

the large-scale 

raw data, i.e., all 

the sequenced 

RNA reads.

Check the per base sequence quality and 

produce a report including k-mer content, GC 

content, adapter content and so on

Discard the bad-quality reads before going to 

the next step

Two different mapping 

strategies will be considered 

for the further analyses 

regarding how to deal with 

the multiple mapped reads 

(mapping uncertainty).

“Unique mapping” means a read will be directly 

discarded if it can be mapped to different 

genomic locations with the same matching 

scores. 

“Even distributing multiple mapped read”. This 

strategy allows these ambiguous reads to be 

evenly distributed among multiple mapped 

genomics locations having the same matching 

scores.

Featurecount

Featurecount is 

used to generate 

the raw read 

counts for each 

gene.

The overall expression correlation among 

different replicate samples will be conduct using 

the read counts for all the genes in a target 

genome.

Overall correlations among different replicates 

are expected to be highly similar, otherwise 

additional computational efforts are required to 

reduce the batch effect.

The program, Cufflinks, 

is used to conduct the 

transcript assembly 

when the target genome 

is already completed 

sequenced

Trinity is the choice for de-novo transcript 

assembly. It is noteworthy that these assembly 

tools are designed and evaluated based on 

human/mouse genome.

Relevant parameters will be optimized in our 

pipeline for plant genomes.

Biological pathway 

enrichment analysis for 

the assembled 

transcripts. 

For all the assembled transcripts, the biological 

pathway enrichment analysis will be conduct 

using the web server, DAVID, in support of 

further biological interpretation or hypothesis 

test.

Objective
• Design an RNA-seq data analysis pipeline and corresponding computational tools/programs in a

plant genome
• Break the computational bottleneck in RNA-seq analysis

Key Work
We are using co-expression information from an independent microarray study as a training set to
predict relative weights among a gene and its homologs under a certain condition for use in RNA-seq
analysis studies. Co-expressed genes with unique mapped reads will be set as a reference to guide
assignment of the multiple mapped reads base on a well defined mathematical model.

Methods
Predict relative weights among a gene and its homologs under a certain condition, based on large-
scale co-expression modules in a target plant genome. Then the predicted weights can help assign
those multiple mapped RNA reads
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