Dendrograms and Heat Map for VST-Transformed Counts for G/T with the Best 50 P-Values [330]

File Edit View A

Ch

Heatmap
Color key

=
]

o
w
Distance
(1-R)

=]
S

ENSMUSG00000064193
ENSMUSG00000008668 R N A S e
ENSMUSG00000061062
ENSMUSG00000046711

ENSMUSG00000059634
ENSMUSG00000059040
ENSMUSG00000089637

0 [l [l =
ENSMUSG00000062611
ENSMUSGO0000083833
ENSMUSG0O0000069367

ENSMUSG00000081684
ENSMUSG00000048365

= =
ENSMUSGO0000061330
ENSMUSG00000078249
ENSMUSG00000070509
ENSMUSG00000034648

ENSMUSG00000022122
ENSMUSG00000020866
ENSMUSG00000041592
ENSMUSG00000031785
ENSMUSG00000022577
ENSMUSG00000048015
ENSMUSG00000074607
ENSMUSG00000010505
ENSMUSG00000058126
ENSMUSG00000031342
ENSMUSG00000029309
ENSMUSG00000066113
ENSMUSG00000054252
ENSMUSGO0000019874
ENSMUSG00000050334
ENSMUSG00000068740 e el I I er
ENSMUSG00000032394 b
|| ENSMUSG00000025321
ENSMUSG00000025478
ENSMUSG00000039542
N ENSMUSG00000027434
ENSMUSG00000052133
ENSMUSG00000001334
ENSMUSG00000000202
ENSMUSGO00000062353
ENSMUSGO0000057657
ENSMUSG00000084403
ENSMUSG00000038859
ENSMUSG00000032118 -
B Ashley Hintz
ENSMUSG00000057262
ENSMUSG00000072594
ENSMUSG00000078202

ENSMUSGO0000060389 Fleld Appllcatlon SC'entlSt

—
Distance
(1-R)

SRR1206244
SRR1206242
SRR1206243
SRR1206247
SRR1206245
SRR1206246

Columns

GOoOLDEN HeL:X

Accelerating the Quest for Significance™




&)
|

GOoOLDEN HEL:X
Accelerating the Quest for Significance™

Questions during
the presentation

Use the Questions pane in
your GoToWebinar window




SNP & Variation Suite (SVS)

[ svs =3 = ]
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Genotype Analysis
DNA sequence analysis
CNV Analysis

Flexible RNA-seq differential
expression

Easy-to-use Family Based Association

= Powerful Data Management
Rich Visualizations
Robust Statistics
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NGS RNA-seq Analysis

= Analysis of hardware generated data, on-machine real-time stats.
= Production of sequence reads and quality scores
= Typical product is “FASTQ” file

Primary
AEWATES

= Recalibrating, de-duplication, QA and clipping/filtering reads
Secondary = Alignment/Assembly of reads

Analysis = Read quanitification by gene or transcript
= Typical products are “BAM” files and/or count data

Tertiary = QA and filtering of count data

Analysis = Visualization of sequence data in genomic context
= Sample and population summary statistics

SO ECN B [CM = Differential expression analysis
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Introduction

= What is RNASeq?

- Uses next-generation sequencing technology to capture a snapshot of
RNA presence and quantity from the genome at a given moment of
time in a specific tissue also called the transcriptome.

pre-mRNA

Short read is split by
intron when aligning
to reference Genome

Image Courtesy Rgocs:
GOLDEN HEL:X y iy
Accelerating the Quest for Significance™

http://en.wikipedia.org/wi
ki/RNA-Seq




Introduction

= What are the products of the secondary analysis pipeline?

- Counts: simply the number of reads overlapping a given feature, such
as a gene, in the genome.

- RPKM: Reads Per Kilobase of exon per Million: term was developed
before paired-end sequencing techniques and counting reads would
effectively double the number of sequenced molecules

- FPKM: Eragments Per Kilobase of exon per Million: term “fragment”
used to accommodate the paired-end nature of sequencing. They are
normalized by dividing by the total length of all exons in the gene (or
transcript)

- TPM: Transcripts Per Million — simple normalization, essentially states
that out of a million transcripts found in a cell, how many would be
from this gene?
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Dataset Overview

Downloaded from Gene
Expression Omnibus (GEO)

Maeda et al. 2014, accession
number GSE56284

Spinal Muscular Atrophy
SMA) caused by mutation in
SMN1 or SMN2

Ubiquitously expressed so
utilizing RNASeq technology
to identify expression
differences between mice with
these mutations vs control

GOLDEN HeL:X

Accelerating the Quest for Significance™

-
<3 NCBI

Gene Exprassion Omnibus

HOME ARCH | SITE MAP

GEO Publications FAQ MIAME Email GEO

NCBI> GEO = Accession Display

Scope: [self v] Format: [HTML v | Amount: [Quick ¥]| GEO accession:
Series GSE56284 Query DataSets for GSES6284

Status Public on Sep 08, 2014

Title Transcriptome profiling of severe spinal muscular atrophy mouse embryenic

stem cell-derived motor neurons

arganism Mus musculus

Experiment type  Expression profiling by high throughput sequencing

Summary Proximal spinal muscular atrophy (SMA) is an early onset, autosomal recessive
motor neuron disease caused by loss of or mutation in SMN1 (survival motor
neuron 1). Despite understanding the genetic basis underlying this disease, it
is still not known why motor neurons (MNs) are selectively affected by the loss
of the ubiquitously expressed SMN protein. Using a mouse embryonic stem cell
(mESC) model for severe SMA, the RNA transcript profiles (transcriptomes)
between control and severe SMA (SMN2+/+;mSmn-/-) mESC-derived MNs
were compared in this study using massively parallel RNA sequencing (RNA-
Seq). The MN differentiation efficiencies between control and severe SMA
mESCs were similar. RNA-Seq analysis identified 3094 upregulated and 6964
downregulated transcripts in SMA mESC-derived MNs when compared against
control cells. Pathway and network analysis of the differentially expressed RNA
transcripts showed that pluripotency and cell proliferation transcripts were
significantly increased in SMA MNs while transcripts related to neuronal
development and activity were reduced. The differential expression of selected
transcripts such as Crabpl, Crabp2 and Nkx2.2 was validated in a second
mESC model for SMA as well as in the spinal cords of low copy SMN2 severe
SMA mice. Furthermore, the levels of these selected transcripts were restored
in high copy SMN2 rescue mouse spinal cords when compared against low copy
SMN2 severe SMA mice. These findings suggest that SMN deficiency affects
processes critical for normal development and maintenance of MNs.

overall design RNA profiles were generated from FACS-purified control and SMA mESC-
derived motor neurons (n=3/genotype) by deep sequencing using Illumina
Highseq 2500

Contributor(s) Butchbach ME

Citation(s) Maeda M, Harris AW, Kingham BF, Lumpkin CJ et al. Transcriptome profiling of
spinal muscular atrophy motor neurons derived from mouse embryonic stem
cells. PLoS One 2014;9(9):e106818. PMID: 25191843

Submission date Mar 27 2014
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Data Processing

Download SRA Files

b

Convert to fastq.gz

® o

Bowtie Tophat
¥ ¥
RSEM Cufflinks
Jv ¥ @ b
FPKM Counts FPKM output

Both alignments based on mm9/NCBIm37 genome and Ensembl v65 transcripts



Dataset

= A case/control study with 3 cases knocked-out for the gene
(SMN) that causes the SMA phenotype (A2 group).

= 3 control mice were used for comparison (Hb9 group)
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Demonstration

Importing RNAseq data

Quality Assurance and
Sample Statistics

PCA
= Association Testing

DESeq with Counts an
FPKM

Heat Map

Visualizing Results in
Genome Browse
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Conclusions
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Questions or
more Info:

= Emall
Info@goldenhelix.com

= Request an evaluation of
the software at
www.goldenhelix.com
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