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Frequently Used Genomics at CCHMC

Conventional and
Splicing Arrays
Bulk and Single-Cell RNA-Seq
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Available Easy-To-Use Tools Developed

at CCHMC and UC
AltAnalyze

— RNA-Seq and microarray analysis
BioWardrobe

— ChlIP-Seq and RNA-Seq co-analysis
CASSI| (CCHMC Cluster)

— Workflow for variant analysis and annotation.

CisBP/CisBP-RNA (in development)
— Predict impact of variants on DNA or RNA binding

NetWalker

— Network and gene expression analysis

Sincera
— Single-cell RNA-Seq analysis




AltAnalyze Supported Input Data

RNA-Seq

— FASTQ files (single or paired-end — Kallisto Algorithm)
— BAM files (recommended — RPKM algorithm)

— TCGA junction files

— SOLID junction/exon expression files (TAB)

— Pre-computed expression values

Microarrays

— Affymetrix 3, splicing, microRNA (CEL files — RMA)
— Agilent arrays (FE)

— Pre-computed expression values

Tabular expression values

Not currently:

— Methylation array, ERRBS, ChIP-Seq, miR-Seq, mass spec, DNA-
seq, SNP arrays.



Automating Genomics Analysis in

AltAnalyze

Differential Transcr!ptome Alternative
Expression Profiles Exon Analysis
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Automated and a la carte Options

* Gene Expression Analysis
— Workflow

« Single-Cell Profiling
— Workflow and a la carte

 Enrichment analyses
— Workflow and stand-alone modules

* Network Analysis
— Workflow and stand-alone modules

« Cell and Tissue-type Deconvolution
— Workflow and stand-alone modules

« Alternative Exon Analysis
— Workflow
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Alternative Splicing and Functional Prediction
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Downloaded over 10,000 times and
cited in over 100 peer-reviewed
publications. AltAnalyze has
hundreds of active users and is
being actively developed as an
open-source project.

AltAnalyze recieves funding from the
NHLBI Progenitor Cell Biology
Consortium (U0THL099997).

AltAnalyze - Alternative Splicing Analysis Tool

AltAnalyze is an easy-to-use application for microarry, RNA-Seq and metabolomics analysis.

For splicing sensitive platforms (RNA-Seq or Affymetrix Exon, Gene and Junction arrays),
AltAnalyze will assess alternative exon (known and novel) expression along protein isoforms,
domain composition and microRNA targeting. In addition to splicing-sensitive platforms,
AltAnalyze provides comprehensive methods for the analysis of other data (RMA
summarization, batch-effect removal, QC, statistics, annotation, clustering, network creation,
lineage characterization, alternative exon visualization, gene-set enrichement and more).
Specialized methods exist for the automatic identification of coherent single-cell populations.

AltAnalyze can be run through an inutitive graphical user interface or command-line and
requires no advanced knowledge of bioinformatics programs or scripting. Alternative regulated
exons can be subsequently visualized in the context of proteins, domains and microRNA

binding sites with the Cytoscape Plugin DomainGraph. Fe ~ewe

to common questions, check out the Manual, Wiki, [ +Q, Tutorials or User Groug.
Google

Downloads
Development version 2.0.9 - 9/28/15

Release version 2.0.9.3 - 9/28/15

.' Mac OSX Installer (.dmg)
# Windows Archive (.zip) 32bit 64bit

Q Ubuntu Archives (.zip) 32bit 64bit
. Cross Platform (.zip)

archived versions

Documentation

anual and Installation Guide

= Tutorials
= News and Updates
= How to Cite

= Contact Us

um AboutUs

= Blog

=FAQ
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About 46 results (0.26 seconds)

Analyzing FASTQ files in AltAnalyze with Kallisto - YouTube
https://www.youtube.com/watch?v=Jylu-V7FmpY

Oct 15, 2015 - Uploaded by Nathan Salomonis

This tutorial video steps through how to process FASTQ files using
Kallisto in AltAnalyze in a fully automated ...

AltAnalyze Interactive Results Viewer - YouTube
https://www.youtube.com/watch?v=JNA087qBZsc

g Aug 23, 2015 - Uploaded by Nathan Salomonis

Brief demo of the new AltAnalyze interactive results viewer.
AltAnalyze produces hundreds of useful result ...

AltAnlayze Bulk and Single Cell RNA-Seq Tutorial Part 1 ...
https://www.youtube.com/watch?v=npz34x0olLE

Mar 9, 2015 - Uploaded by Nathan Salomonis

Video illustrating how easy it is to analyze transcriptome datasets
in AltAnalyze. Here we analyze a published ...
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Three Ways to Run AltAnalyze

« Easy-to-use workflows (GUI)

» A la carte option (GUI
 Command-line (all of the above

8 00 AltAnalyze: Select Analysis Method e 00 AltAnalyze: Additional Analysis Options 4 saljh8 — bash — 39x24

AltAnalyze Main Dataset Parameters AltAnalyze Main Dataset Parameters
(&) Process RNA-seq reads () Pathway Enrichment
() Process Expression file () Pathway Visualization
Analysis options () Process AltAnalyze filtered () Hierarchical Clustering
() Interactive Result Viewer () Principal Components
() Additional Analyses () Network Visualization

Additional options .
() Identifier Translation

‘::," Lineage Analysis

AltExon Viewer
Venn Diagram

O Merge Files

| Help | | Quit | | Back | | Continue | | Help | [ Quit | | Back | | Continue |




Ways to View the Results

* Navigate directories on your computer
* AltAnalyze Results Viewer

8 006 (=13
AltAnalyze Results Viewer
FAVORITES Name 4 Date Modified Kind |
22 Dropbox .DS_Store Today, 10:55 AM 25KB  Document frecenes J
(=] Desktop | AltAnalyze_report-20151117-105317.log Nov 17, 2015, 10:53 AM 1KB  LogFile
) [ AltAnalyze_report-20151117-214917.log Nov 17, 2015, 10:04 PM 7KB  LogFile ¥_Gene Expression
G saljhg » [ AltDatabase Nov 17, 2015, 11:53 AM -~ Folder
» [ Altexpression Nov 17, 2015, 12:15 PM -~ Folder
#\ Applications > [ AltResults Nov 17, 2015, 1:21 PM -~ Folder
1 Documents T AltResultsDirectoryDescription.pdf Nov 17, 2015, 10:04 PM 41KB  Adobe...ument
» [ BedRef Nov 17, 2015, 11:20 AM -~ Folder
© Downloads [ cCo-3_exon.bed Nov 17, 2015, 11:46 AM S1.9MB  TextEd...ument o2
@ Pictures | €CO-3_junction.bed Nov 17, 2015, 11:19 AM 10.9MB  Texted...ument °
) [} cco-4_exon.bed Nov 17, 2015, 11:46 AM S1.9MB  TextEd...ument v Pathway Analysis yors
(23 Google Drive | CCO-4_junction.bed Nov 17, 2015, 11:19 AM 10.5MB  TextEd...ument » Enriched Gene Sets s >
SkyDrive | CCO-5_exon.bed Nov 17, 2015, 11:48 AM S1.9MB  TextEd..ument “ 2
distribution | €CO-5_junction.bed Nov 17, 2015, 11:20 AM 10.8MB  TextEd...ument *
T ClusteringDirectoryDescription.pdf Nov 17, 2015, 10:04 PM 42KB  Adobe...ument
(53 AltAnalyze » (] DataPlots Nov 19, 2015, 4:31 PM Folder Splicing Gloscmd
DEVICES » [ ExonPlots Nov 19, 2015, 9:16 PM --  Folder : Functional Enrichmer >
" v [ Expressioninput Nov 17, 2015, 9:51 PM -~ Folder = |
© Remote Disc [ comps.IPF.txt Nov 17, 2015, 11:12 AM 4bytes  Plain Text pSiistic Rasuts o ° “Wo‘wf"%'ﬂ JElscvrzr
SHARED " counts.IPF-steady-state.txt Nov 17, 2015, 12:10 PM 12MB  Plain Text B " W o Poidrse
v
=0T 1 counts.PRax Nov 17, 2015, 9:51 PM 39.9MB  Plain Text & 8, ™ 9
" exp.IPF-steady-state.txt Nov 17, 2015, 12:10 PM 2.6MB  Plain Text WO &' o,
TAGS [ explPRaxt Nov 17, 2015, 12:09 PM 69.4MB  Plain Text Figure 28 2 \
© Red " features.IPFaxt Nov 17, 2015, 10:26 PM 30MB  Plain Text 2 s
© Orange 1 groups.IPF.uxe Nov 17, 2015, 11:12 AM 108bytes  Plain Text 8 o
[ novel.IPF.txt Nov 17, 2015, 12:05 PM 20KB  Plain Text 2
© Yellow 1 ExpressioninputDirectoryDescription.pdf Nov 17, 2015, 10:04 PM 49KB  Adobe...ument
© Blue » (L ExpressionOutput Nov 17, 2015, 12:15 PM -~ Folder
© Purple T ExpressionOutputDirectoryDescription.pdf Nov 17, 2015, 10:04 PM 42KB  Adobe...ument - &‘gg"'“w”" sfag, &
O e > % gzé::r Nov 19, 2015, 1:37 PM —-  Folder oo m:sgnmqﬁuywma 2/ 8,
eDirectoryDescription.pdf Nov 17, 2015, 10:04 PM 42KB  Adobe...ument L7 SrargPamay WPt '
0 Al Tags... ] IPD-1_exon.bed Nov 17, 2015, 11:49 AM 52MB  TextEd...ument
[ IPD-1_junction.bed Nov 17, 2015, 11:20 AM 12MB  TextEd...ument -
# 1PD-1.bam Jul 21, 2014, 12:24 PM 1.8GB  Unix E...ble File
[ 1PD-1.bam.bai Nov 17, 2015, 11:13 AM S.1MB  Document
| IPD-2_exon.bed Nov 17, 2015, 11:47 AM S2MB  TextEd...ument
[} IPD-2_junction.bed Nov 17, 2015, 11:20 AM 116MB  TextEd...ument
M 1PD-2.bam Jul 21, 2014, 12:56 PM 177GB  UnixE..ble File
[ 1PD-2.bam.bai Nov 17, 2015, 11:13 AM 53MB  Document
| IPD-3_exon.bed Nov 17, 2015, 11:50 AM S1.9MB  TextEd...ument ———
[ IPD-3_junction.bed Nov 17, 2015, 11:20 AM 11.9MB  TextEd...ument “WKBT_GE.17d_vs_15d-{old2.0_rawp0.05-interactions.direct degrees_summary
 1PD-3.bam Jul 21, 2014, 1:01 PM 1.68GB  Unix E...ble File -WKBT_GE.11d_vs_7d-fold2.0_rawp0.05 -interactions_direct_degrees_summary
[ IPD-3.bam.bai Nov 17, 2015, 11:13 AM 4.8MB  Document ring g Mm_Junction_11d_vs_7d.p5_average-ASPIRE-Grimes.
> @es Nov 17, 2015, 11:28 PM -~ Folder JUsers/sal : Z11d_vs_7d.pS_average-ASPIRE-MergedTFTargets
L RootDirectoryDescription.pdf Nov 17, 2015, 10:04 PM 52KB  Adobe...ument m::g;: Do . . .7d.p5_average index-CTDONtology
» [ SashimiPlots Today, 10:55 AM -~ Folder : Y ¥
= : S e et o 2] 0|0+« || AR e AR T Twons
Displaying file: . Mm_Junction_17d_vs_15d.p5_average-ASPIRE-TFTargets.
Dicataion Sla Emboaie A1 0 Samnia e L Clns (0 Clin A e v O Clin \en-luncrion ) 24 e 15 oS ‘ “




Attempting to Automate Genomics Analysis

Affymetrix Data RNASeq Data

Group 1 Group 2 Group 1 Group 2

Sequencing core

Microarray core
S E) | €<
GEO/Array Express : SRA/ENA
CEL Files Exon & Junction BED
Pre-processed Data BioScope Output
N | TCGA
Affymetrix \ TopHat

Affymetrix
Power Tools

Remote Call AI tA’ialy ze e

—> Kallisto

Transcriptome
Alignment

Probe set Probe set
Expression DABG —)~ Other
== EE Match Reads a,’:\ég,g/ra’t#én,ﬁ,s
to Exons/Genes

~——

Gene Expression
Statistics

—

—) Alternative

Splicing
\_Statistics/Graphs /

QC/Networks/
Visualization

L& ~
N =
miRNA Binding
Site Analysis

Lineage Analis

Proteg §6of}|ain
Analysis
-——C T
CHEHHEHESHHE

DomainGraph Sashimi-Plots

o 0—0 m
B”C]
WP 1 WP 2

Pathway/TF/Cell Gene/Disease

S Enrichmant Language: Python
Optional calls to R




Single-Cell RNA-Seq and Unsupervised

Expression Analysis

O ~ AltAnalyze: Predict Sample Groups . (8)

AltAnalyze Mair
o l&l\} Select cluster groups for further al i

Perform an unsupervised or supervised analysis to identify the
predominant sample groups via expression clustering

AltAnalyze Prediction Sample Group Parameters elLSter s
5 Gene RPKM filter cutoff —
50 Gene read-count filter cutoff -
10 Fold change filter cutoff
0.6 Minimum Pearson correlation cutoff clusters 2

3 Minimum number of samples differing
Ll Remove low expression outlier samples -
Ll Features to evaluate
clusters 3

Ll Restrict genes to protein coding

_ Ll Select the column clustering metric -

clusters 4
clusters 5
Help it Re-Clust Use Selected
| Help | | Test Settings | i : Run Analysis | [ Help | Quit | | Re-Cluster | [ Use Selected |

http://altanalyze.org



Cell-Type Prediction Analysis

-45 -30 -15 00 15 30 45
Differential Expression (log2)

Clusters B e ———

T Cells p=0.016 (c7) proB CLP BM p=0.005 (c7)
Bone “éaTmW ng'gﬁ ﬂ% g’c_i?éﬂl_‘ﬁo'oozz (3;)( 7)
pleen p=0. c p=2e-07 (c
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Renal Glomerular Endotheliaclgﬂls p=8.0861; (c_7[) SC ST34F BM p=3e-13 (c7)
+ p=9e-06 (c SC LTSL BM p=1e-16 (c7)
CD8+ p=2e-08 iceg NK MCMV1 Sp p=4e-07 (c6)
Monocyte Progenitor p=7e-05 (c5) DC 103-11b+F4|80lo Kd p=0.037 (c5)
Macrophages p=3e-05 (c5) DC 8-4-11b- Sp p=0.024 (c5)
Microglia p=0.000 (c4) { Mo 6C+lI- Bl p=3e-05 (c4)
Macrophages p=0.000 (c4) SC MDP BM p=1e-05 (c4)
Monocytes p=1e-06 (c4) g('fI iDE sm p=g%-856 ((cg))
rt p=0. c
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4 Mo 6C+ll- Bl p=0.000 (c3)
i Mo 6C-II- BM p=2e-05 (c3)
3 MLP BM p=2e-08 (c3)
SC MDP BM p=6e-09 (c3)
] SC GMP BM p=1e-14 (c3)
Mo 6C+ll- BM p=1e-14 (c3)

3 GN Thio PC p=6e-06 (c2)
GN BI p=6e-06 (c2)

3 proB FrA BM p=2e-06 (c2)

{ Mo 6C+ll- BM p=8e-10 (c2)
proB CLP BM p=5e-11 (c2)
GN BM p=1e-29 (c2)
§ GN Arth BM p=8e-34 (c2)
proB CLP FL p=0.000 (c1)
B MF BM p=1e-25 (c1)

g SC MEP BM p=2e-39 (c1)

Erythroblast Progenitor p=0.006 (c3)
Macrophages p=7e-06 (c3)

Bone Marrow p=7e-08 (c3)
Hematopoietic Progenitor p=2e-10 (c3)
Bone p=1e-10 (c3)

CD34+ p=2e-11 (c3)

Neutrophils Stimulated 2h p=0.002 (c2)
Macrophages p=0.000 (c2)

Monocytes p=0.000 (c2)

Neutrophils Stimulated 4h p=0.000 (c2)
CD14+ p=9e-08 (c2)

Bone p=1e-09 (c2)

Bone Marrow p=2e-19 (c2)
)
)

Erythroblast Progenitor p=3e-18 (c1
Hematopoietic Progenitor p=1e-19 (c1
Bone p=3e-20 (c1) i
Gates|

"LSK @CMP @GMP @LK CD34+

Venkatasubramanian M. Submitted



Automated Downstream Expression and

Splicing Analyses

@& Python File Edit View Search Table Help o @ & 83 U Pl - O 4 = 100Gk 4« Sun9:17PM Salomonis, Nathan Q =
® OO0 AltAnalyze Results Viewer
Open Project Clustering-MarkerGenes_correlations-ReplicateBased-hierarchical_cosine_cosine Filter | Sort ::::::::g
~ AvailableData
v Gene Expression Mo 6C+Il- BM p=3e-10
Heatmaps proB CLP BM p=5e-13
ICGS GN BM pf1e -23
LineageProfiler GN Arth BM p=3e-28
Mo 6C+lI- BM p=6e-06
Networks GN Arth BM p=5e-06
v Pathways SC GMP BM p=5e-09
v Colored WikiPathw. MSCG((BZMI‘ID Em p=1e—8g
regulated 0 6CHII- p=le-
» Enrichment Scores SC MDP BM p=3e-09
PCA proB FrA BM p=0.043
DC 4+ Sp p=0.002
Qc SC CDP BM p=0.001
Summary SC STSL BM p=0.002
Tables SC LTSL BM p=0.002
» Pathway Analysis preT DN2A Th p=0.001
MF BM p=8e-05

SC CMP BM p=0.014

M ; proB CLP FL p=0.001
Clustering-MarkerGene MF BM p=3e-26
Clustering-MarkerGene SC MEP BM p=7e-42

SC STSL BM p=0.002
SC LT34F BM p=0.000
SC LTSL FL p=4e-09
SC LTSL BM p=1e-14

SC STSL BM p=1e-06
SC MPP34F BM p=4e-07
SC ST34F BM p=7e-11

proB FrA BM p=4e-07
SC MPP34F BM p=6e-08
proB CLP BM p=6e-08

| Table m Interactive

Unable to open png.

Displaying file: /Users/saljh8/Desktop/demo/BoneMarrow/GO-Elite/regulated /networks /AltAnalyze-network-WKBT_GE.9_vs_1-fold2.0_adjp0.05-interactions_direct_degrees_summary
Unable to open png.

Displaying file: /Users/saljh8/Desktop/demo/BoneMarrow/GO-Elite/regulated /networks /AltAnalyze-network-WKBT_GE.8_vs_1-fold2.0_adjp0.05-interactions_direct

Displaying file: /Users/saljh8/Desktop/demo/BoneMarrow/DataPlots/MarkerFinder/Clustering-MarkerGenes_correlations-ReplicateBased-hierarchical_cosine_cosine.txt




Automated Downstream Expression and

Splicing Analyses

([

Open Project

Title: FAS pathway and Stress inductic
Availability: CCBY 20 1

Last modified: 10/17/2013 FAS Pathway
Organism: Mus musculus

v Gene Expression

________ et
1
Extracellular :
v Pathways { rfas_ | . —
¥ Colored WikiPathw. | Cytoplasm |: Fafl | | Daxx | =3 : P
[ | fort T [raad] e «
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— o0t v Hspbl Gm10108 |
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[ NPy JpEp—p——

» Pathway Analysis

i
i
!
1
L ~Se-p—Ph hat H:
' ospha spbl
i
i
i

actin_ Y
Hspbl

Spna2 |4-’
"""""

Proteasome —— IFK-B Pathwa:

Cell Survival

WP571_FAS pathway

Rb1 |4 y Phosphate
/ | o> \

[ Table Interactive |

| Displaying file: /Users/saljh8/Desktop/demo/T!oneMarrow/GO-Elite/reguIated/WikiPathways/WP730_Glutathione and one carbon metabolism-GE.7_vs_1-fold2.0_adjp0.05 ‘
Displaying file: /Users/saljh8/Desktop/demo/BoneMarrow/GO-Elite/regulated /WikiPathways/WP85_Focal Adhesion-GE.3_vs_1-fold2.0_adjp0.05 ‘
Displaying file: /Users/saljh8/Desktop/demo/BoneMarrow/GO-Elite/regulated /WikiPathways/WP87_Nucleotide Metabolism-GE.6_vs_1-fold2.0_adjp0.05 |
I
I

Displaying file: /Users/saljh8/Desktop/demo/BoneMarrow/GO-Elite/regulated /WikiPathways/WP87_Nucleotide Metabolism-GE.7_vs_1-fold2.0_adjp0.05
Displaying file: /Users/saljh8/Desktop/demo/BoneMarrow/GO-Elite/regulated /WikiPathways/WP571_FAS pathway and Stress induction of HSP regulation-GE.4_vs_1-fold2.0_adjp0.05




Automated and a la carte Options

* Gene Expression Analysis
— Workflow

« Single-Cell Profiling

— Workflow and a la carte

 Enrichment analyses
— Workflow and stand-alone modules

* Network Analysis
— Workflow and stand-alone modules

« Cell and Tissue-type Deconvolution
— Workflow and stand-alone modules



Gene Set Enrichment Analysis GO-Elite

Open Project

 Ascending

(50t) | ot

» Gene Expression
¥ Pathway Analysis
¥ Enriched Gene Sets

v Heatmaps

¥ Networks

»  Wikipathways

C

Ontology Name(Ontology-ID)
immune system phenotype(MP: 129
hematopoietic system phenotyy 107
tumorigenesis(MP:0002006)
cellular phenotype(MP:000538¢ 126
liver/biliary system phenotype(l 43

Gene-Set Name
Sfpil

Spl

Fos

Nanog

Statl

Gene-Set Name

2426
2020
744
2824
920

46

Number Changed Number Measured
6 23

7 61

14 180

16 245

17 287

Number Changed Number Measured

MLP BM 12 32
SC GMP BM 14 58
SC MDP BM 9 43
SC MPP34F BM 8 43
Mo 6C+1I- BM 8 52
proB CLP BM 6 42
Mo 6C-II- BM 7 57
proB FrA BM 4 25
SC ST34F BM 6 56
MLP FL 6 56
SC CDP BM 4 34
Mo 6C+I11- BI 5 51
SC STSL FL 4 54
MF BM 4 57
preT ETP Th 3 35
proB CLP FL 3 46
proB FrA FL 3 52
SC LTSLFL 3 54
SC LTSL BM 3 54
SC LT34F BM 3 54
SC STSL BM 3 55
Gene-Set Name Number Changed Number Measured
Signal regulatory protein (SIRP) 3 5
Aurora B signaling 8 38
N-glycan trimming in the ER ar 3 8
Immune System 30 341
DNA strand elongation 6 30

Asparagine N-linked glycosylat 8

48

2451
2044
748
2854
926

Number in Gene-Set
30

100

186

251

2564

Number in Gene-Set
33
60
48
46
60
47
60
27
60
60
37
60
60
60
41
53
60
60
60
60
60

Number in Gene-Set
6

38

8

345

30

48

G

Number Changed Number Measured Number in Ontology Percent Changed

5.31739488871
5.29702970297
6.18279569892
4.46175637394
4.67391304348

Percent Changed
26.0869565217
11.4754098361
7.77777777778
6.5306122449

5.92334494774

Percent Changed
37.5

24.1379310345
20.9302325581
18.6046511628
15.3846153846
14.2857142857
12.2807017544
16.0

10.7142857143
10.7142857143
11.7647058824
9.80392156863
7.40740740741
7.01754385965
8.57142857143
6.52173913043
5.76923076923
5.55555555556
5.55555555556
5.55555555556
5.45454545455

Percent Changed
60.0
21.0526315789
375
8.79765395894
20.0
16.6666666667

Percent Present
98.9800081599
98.8258317025
99.4652406417
98.9488437281
99.3520518359

Percent Present
76.6666666667
61.0
96.7741935484
97.609561753
11.1934477379

Percent Present
96.9696969697
96.6666666667
89.5833333333
93.4782608696
86.6666666667
89.3617021277
95.0
92.5925925926
93.3333333333
93.3333333333
91.8918918919
85.0
90.0
95.0
85.3658536585
86.7924528302
86.6666666667
90.0
90.0
90.0
91.6666666667

Percent Present
83.3333333333
100.0
100.0
98.8405797101
100.0
100.0

Z Score
6.21810756282
5.37208765622
4.300933688
3.79036813943
2.16274068467

Z Score

5.95374162798
3.44601513941
3.21916637056
2.68553166384
2.34038167315

Z Score
18.1029241051
15.4177692325
11.3917688134
10.0418621115
8.99618848843
7.44595838401
7.34636366596
6.4914378938
6.24176744717
6.24176744717
5.39365513776
5.37739349472
3.97434597625
3.82363560199
3.8021520768
3.13308576364
2.8525077032
2.76831797164
2.76831797164
2.76831797164
2.7277384676

Z Score
6.14031433317
5.10972078828
4.6309043459
4.25676295785
4.25092488794
4.24388973735

FisherExactP
1.81346825678e-09
2.17541733495e-07
7.06965435356e-05
0.000212331642082
0.0411045387446
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Alternative Splicing Detection (continued)
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