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Why Measure Gene Expression?
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Experimental Workflow

[ Total RNA }

Eucaryote Prokaryote
[ Enrich mRNA by Oligo(dT) } [ Remove rRNA }

L J

[ cDNA/RNA fragment ]
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Random hexamer primed

cDNA synthesis

Size selection and PCR
amplification
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{ lllumina sequencing }
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De novo Transcriptome Analysis
Transcriptome Analysis with Regerence




Library Preparation vs Sequencing randomness

Fragmentation of mRNA/cDNA was performed through the physical or chemical methods during the experiment of

transcriptome analysis. If the randomness of fragmentation is poor, reads would more frequently generated from
specific regions of the original transcripts and the following analysis will be affected.

|‘\ Hi | W
= #l’gﬂ! if" 'IW 1
| vrr[ii v wnnn

Kean count for a single gene, SEST ¥



De novo Transcriptome Sequencing

Assembly is the only option when working with a creature with no genome sequence,
alignment of contigs may be to ESTs, cDNAs etc

RNAseq reads
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Filer clean reads Remove reads which containing adaptors
Remove reads in which unknown bases are more than 5%
N [ Remove low quality reads (more than half of the bases'
;ECZ;EE.E::”:%? o = qualities are less than 5)
De novo assembly
. 1
ContlgsI

Functional Annotation
- BLASTx NCBI nr
- BLASTX Uuiprot
- Protein domain/motif search
- Gene Ontology
- KEGG
- Specific databases



De novo Assembler

Velvet http://www.ebi.ac.uk/~zerbino/velvet/

Magq nttp://mag.sourceforge.net/
SOAP de novo http://soap.genomics.org.cn/

Velvet assembly process
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Parameters for Assemble

Generate reads

Find overlapping reads
Important Parameters:
— 1. Percentage of Overlap
- 100%, 80%, 50%, 20%?
2. Percentage of allowed mismatches
- 10% or 20%?

Assemble reads into contigs l
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Assembled/Aligned Reads

Contig/Gene

. @ Total reads in a contig/gene (mapped reads)

. @ Forward reads
a, 781 uva, fan T 78,591 UFE,BB'EI_EE‘-’B ;
@ Reverse reads

@ Non-specific reads
@ Non-perfect reads

@ Unique reads (Total reads — non specific reads)




Gene Expression Annotation

Gene coverage is the percentage of a gene been covered by reads.

This value equals to ratio of the number of bases in a gene covered by unique mapping reads
to number of total bases in that gene

Gene expression levels

The calculation of Unigene expression uses RPKM method (Reads Per kb per Million reads)

The RPKM method is able to eliminate the influence of different gene length and sequencing
discrepancy on the calculation of gene expression. Therefore, the calculated gene expression can be
directly used for comparing the difference of gene expression among samples

10°¢C
NL/10°

C = number of reads that uniquely aligned to gene A,
N = total number of reads that uniquely aligned to all genes,
L = number of bases on gene A.

RPEM =




Sense vs Anti-sense Transcripts
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BLAST

:'__. BLAST

Home Recent Results  Saved Strategies  Help

» NCBI BLAST Home

BLAST finds regions of similarity between biological sequences. more...

m Aligning Multiple Protein Sequences? Try the COBALT Multiple Alignment Tool. Go)
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Stand-alone BLAST

B IAST http://blast.ncbi.nlm.nih.gov/Blast.cqgi?CMD=Web&PAGE_TYPE=BlastDocs&DOC_TYPE=Download

Download BLAST Software and Databases

BLAST+ executables

BLAST+ is a new suite of BLAST tools that utilizes the NCBI C++ Toolkit. The BLAST+
applications have a number of performance and feature improvements aver the legacy BLAST
applications. For details, please see the BLAST+ user manual and the article in BMC

Bioinformatics [Publed link).

platform archive
Windows (32-bit x66, M5l installer) download
Windows (B4-bit x64, M3 installer) [download

Linux (32-bit x86, RPM) download
Linux (B4-bit xb4, RPM) download
Mac OS X (universal, DMG) download

Solans 10 (b4-bit SPARC, targz) download
Solaris 10 (B4-bit xb4, tar.gz) download

Source code and other archive formats are available from
fip:/ftp_nchi.nim.nih.gowblast/executables/blast +/LATEST! .




Manual curation
Literature-based
annotation
Sequence analysis

Other
predictions
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UniProt Archive

All the protein sequences in the public
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Protein classification

ransmembrane
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Gene Ontology
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KEGG
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Transcriptome Sequencing with Reference

Intron

Short read is split by
intron when aligning
to reference Genome

To be continue



