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dNA seq anal ysis

From raw RN Aseq data
to transcriptome and
differential expression
analysis.
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Software for analvysis

a Condition A Condition B

= =
o - = [ oo
Extremely fast, general purpose short read aligner /’— \

Mapped Mapped

reads —ﬁf— reads
swo IS
TopHat \
Aligns RNA-Seq reads to the genome using Bowtie

Discovers splice sites

Assembled Assembled

transcripts \ transcripts

Steps 3—4 Cuffmerge

Cufflinks package

S —— !
: 1

: Cufflinks 1

1 Assembles transcripts 1 Final

e e e e e e e e e 2 transcriptome

g g assembly

1
: Cuffcompare 1
1 Compares transcript assemblies to annotation 1 Mapped Mapped

| —————————— .| reads \ /— reads
I' cuffmerge :

I 9 . . - Step 5 Cuffdiff
1 Merges two or more transcript assemblies

1

Wil i Y. l

———————————————————— —— —— — — —

] 1

: Cu.ffdiff . i . : Differential

i Finds differentially expressed genes and transcripts expression results
1 Detects differential splicing and promoter use 1

S ¢

Steps 6—-18 CummeRbund

CummeRbund ¢
Plots abundarice and differential Expression
expression results from Cuffdiff plots

Sowsie™ sorms e SigormIc Sore of TopHet, WHICh Sligns MIlIoTs Of RNA-SEQ reads 30 e genome per CPU howr. TopiHats resd alignmenss:
are assempled by Cuttinks IS associsted LTIy DrOGram 20 DROCUCE 8 FENSITIDIOME SNNOETIoN Of e genome. Cutiolt! Quantifies Tis:
TS Irioome STIOSS MUtDle CONGITIONS USING e TopHat resd Slignments. CummeRDund HelDs USers rapidly exDiore and Visusiize he gene
SXDresSIoNn 6% Produced Dy CutNtt. INChuding Gifierentially SXEresSed genes and TanSTDTS.




TRER ToeHat a]ig_]nment
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Group Group
A reads B reads
N\ d
Reads
(*.fastq)

TopHat




Hat a]zgnment in IGV _

File Genomes View Tracks Regions Tools GenomeSpa¥e Help
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Software analysis

&y

Group Group
A reads B reads

Differentially
expressed genes

Assembled (*.diff;

transcripts
(*.gtf)

* fpkm_tracking;
*.count_tracking)

TopHat Cufflinks Cuffmerge Cuffdiff

Transcriptome
assembly

(*.gtf)




Volcano plot
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Transcript Description GO
CUFF.1835.1 ATP synthase ETC
CUFF. 12352 1 ubiquinol-cytochrome ¢ _reductase, ETC
complex Il subunit XI
CUFF.8183.2 cytochromeC oxidase ETC
GB30388-RA cytochrome c oxidase subunit Vic ETC
GB10253-RA cytochrome c OX|d§se subunit Vla ETC
polypeptide 1
GB12164-RA cytochromg b-cl conjplgx subunit 6, ETC
mitochondrial-like
GB16568-RA cytochrome c oxidase subunit Vb ETC
GB18028-RA cytochrome c oxidase subunit Vib ETC
GB18183-RA potential Cytochrome c oxidase subunit VIII ETC
GB13320-RA Cytochrome c OX|d§se, subunit VIIA, ETC
putative
GB18920-RA NADH dehydrogenase [ubllqumo‘ne] 1 beta ETC
subcomplex subunit 10-like
uncharacterized, NADH-ubiquinone
GB10474-RA oxidoreductase subunit B14.5B, putative ETC
GB18417-RA putative _ATP synth_ase_su bunit f, ETC
mitochondrial-like
CUFE.12647 1 enoyl Coenzyme A hydrata.se, short chain, ETC
1, mitochondrial
GB12510-RA cytochrome c1, heme protein, ETC

mitochondrial
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Ubiquinone Cytochrome ¢

NADH-Q Cytochrome /-/

reductase reductase

NAD*  Cytochrome
oxidase
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* (Obtain information on differentially expressed

genes of the ETC
* Download gene and transcript sequence.
e Use Splign to identify intron/exon boundaries

* Design one set of primers for qRT-PCR



