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Transcriptome sequencing
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Sequencing Review

High-throughput sequencing (HTS)
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lllumina sequencing (formerly Solexa)
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1. Prepare genomic DNA
2. Attach DNA to surface
3. Bridge amplification

4. Fragment become double
stranded

5. Denature the double stranded
molecules

6. Complete amplification
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7. Determine first base
8. Image first base

9. Determine second base

" 10. Image second base

Laser Laser
.o 11. Sequence reads over multiple
® AR 5
i & t;:msmccs CCCCCCCCC ':3 GTGG CyCIeS
® . CACTCETOTEG
I BT e :
. ® . 5B st 12, Align data
® G ! : Frciorple o R
‘@ @
I
G &




Review of ‘omics’ S6
Genome — DNA content m

of an organism

Exome —all coding genes ]
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In a genome

Transciptome —

expressed RNA
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RNA sequencing




rRNA-Depleted whole RNA sequencing

31‘
tRNA from the
“empty” .
{RNA cytosol, carrying

amino acids.

SER
tRNA released _
after amino Growing
acid removed polypeptide
rhain

(Most intracellular RNA
Is ribosomal RNA)

A

@ColauttilLab
Total RNA
—_— F— f— —_—
_— —_ — Total RNA contains greater
—_— than 80% rRNA (red).
e =
— (== == rRNA
Binding of ssDNA Probes
— — == _T; — Single-stranded DNA probes
_— e L ssDNA hybridize specifically to rRNA
e == = probes | Molecules.
= = —
rRNA Degradation by Ribonuclease H (RNase H) Enzyme
=== o Sk [ e |
== T = RNase H
b _ =SS L 4y +asa PR RMNase H degrades the
PP — ] hybridized RNA (rRNA).
= i
—_— J SN S W— —]
== -1

Probe Degradation by DNase | Enzyme & Clean Up

LT Lt e i

£ o “Sghg® L=
L o T DNase |
S R LT = bl 1 1) DNase |dagmﬂﬂs
B PP the DNA probes.
Fifco fegngd |
s f
Telpg £ Fheet Lat

!

rRNA-depleted RNA

Non-rRNA species
(blue) are enriched.



rRNA-Depleted transcriptomics OO
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rRNA-Depleted transcriptomics

Total RNA
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Alignment coverage (e.g. RNA-Sequencing) e
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1. Collect 5. Process
2. Extract 6. Visualize
NS
3. Prepare 7. Analyze

4. 5equence 8. Report




Transcriptome sequencing terminology

Gene expression — number of sequences (or

normalized/standardize/relative number of sequences)
Upregulated — genes that increase in expression
Downregulated — genes that decrease in expression

Differential expression analysis — looking for genes with changes in

expression (i.e. upregulated or downregulated)
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Group Discussion e

Brainstorm three different biological applications where transcriptome

analysis could be used.

e.g. Test which genes of a crop plant are differentially expressed (i.e.

upregulated/downregulated) following exposure to a herbivore.
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