ExpressAnalyst for
non-model organisms

-- analyzing Seq2Fun counts tables




Introduction

e ExpressAnalyst is part of our comprehensive solution for RNA-seq
analysis for species without a reference genome:

Step 4: Perform differential expression and
ﬁ gene set analysis with ExpressAnalyst
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Scope of this tutorial

e FASTQ files from three salamander species (2 had no reference
genome) were previously processed with Seq2Fun using
EcoOmicsAnalyst

e See the ‘Tutorials’ tab at www.ecoomicsanalyst.ca

* Here, we demonstrate statistical and functional analysis of the
resulting Seq2Fun ortholog counts table with ExpressAnalyst

 See tutorials I-1V for other ExpressAnalyst functions


http://www.ecoomicsanalyst.ca/

Comparative transcriptomics of limb regeneration: Identification of
conserved expression changes among three species of Ambystoma

C a S e St u d y Varun B. Dwaraka™"*, Jeramiah J. Smith®, M. Ryan Woodcock®, S. Randal Voss™®*®

* RNA-seg measured in tissue samples collected after limb amputation
* Immediately (time0) and after 24 hours (time24)
* Three species (AND, MAC, MEX)
* Three replicates per group: (3*time0 + 3*time24)*3 species = 18 samples
* One outlier removed (MEX, timeO)
* Original study quantified MEX with reference transcriptome, AND and

MAC with de novo transcriptome
* Each species analyzed independently; results compared afterwards

* Here, data from all species are quantified with Seq2Fun
* All data analyzed together; species accounted for during statistical analysis



Analysis objectives

* Determine similarities and differences in the transcriptomics of limb
regeneration across three salamander species:
e At whole transcriptome level (PCA plot)
* |n lists of differentially expressed genes
* At functional level through pathway analysis



Computer and browser requirements

* A modern web browser with JavaScript enabled

* Supported browsers include Chrome, Safari, Firefox, and Internet
Explorer 9+

* For best performance and visualization, use:
* Latest version of Google Chrome
* A computer with at least 4GB of physical RAM
* A 15-inch screen or bigger (larger is better)

 Browser must be WebGL enabled for 3D scatter visualization

* 50MB limit for data upload
e ~300 samples for gene expression data with 20 000 genes



Expression Profiling

ExpressAnalyst

@ Home (3 Tutorials (® User Forum ‘= Updates 5 Contact @ About

Choose a module below to start analysis

W E

o Starting from a list of gene o Starting from a single gene « Starting with several gene
IDs expression table expression tables

Enrichment Analysis Expression Profiling Meta Analysis

LLL]

Please use OmicsForum to ask questions related to ExpressAnalyst




Find the data

Try our example data

Affymetrix Human Genome U95 GeneChip Gene expression of a breast-cancer cell line
Estrogen (hgu95av2) data, normalized, log 2 scale (8 (source) . Estrogen Receptor (ER): present,
samples) absent; Time (hour): 10, 48

Gene expression in human PBMC using LPS as inducer

i lllumina BeadArrays - Refseq ID, normalized, .
Endotoxin (details) Treatment: Control, LPS, LPS_LPS; Donor: 21, 46,
log 2 scale (12 samples) 86 92

T, Submit

Gene expression response in C. japonica from an early life
. i . RNAseq data Entrez Gene ID, raw counts (15 . . .
C. japonica toxicity stage toxicity experiment Treatment: Control, Medium,

samples
ples) High;

Comparative transcriptomics of limb regeneration (details)

i RNAseq data Seq2Fun ID, raw counts (17 X ) ) . .
o Non-model organisms Time: Time0, Time24; Species: A. mexicanum (MEX), A.

samples) .
andersoni (AND), A. maculatum (MAC).

Click the 4th link to download the dataset



Data Format: Single Matrix

« Starting from a single gene
expression table

Expression Profiling
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Access tutorial, user

Data Upload and Annotation

PEgTr— E

Upload a gene expression table

ExpressAnalyst currently supports gene expression profiling and functional analysis for 25 organisms based on user feedback. including 11 model species, 5 pathogens and 9 ecological species. In addition,
ExpressAnalyst also supports generic annotation based on KEGG orthologs (KO), as well as custom annotation. If your organism is not within the list, leave the organism unspecified, and you can still
perform basic expression profiling such as differential analysis, volcano plot, heatmap clustering, etc.

Specify organism: Select “Generic” for Seg2Fun-processed
data for species without reference genome

Upload your gene expression table

Specify organism Generic/Species independant Vv The gene level summarization depends on the data type.

Microarrays produce intensity data so duplicate probes
SRS Bulk RNA-seq data (counts) Ve, should be averaged (mean or median). RNAseq produce
Dty SEHZFURICHBISG D "2 ® 4, Submit counts data, so multiple gene transcripts should be added

s (sum).

Gene-level summarization = Sum VvV

Data File eIl counts.txt 1.2 MB @ Specify ID type

< 

Upload data file (for formatting see p. 5)

Click “Submit” then “Proceed”  » 10
<< Previous >> Proceed




Quality Check: View Processing Results

@ > Upload > Quality Check > Download

Data Quality Check

The uploaded samples are summarized below, together with several graphical outputs commonly used for quality check.

Data type: RNA count table

Total feature number: 16755

Matched gene number: 16755 (100%)

Samelelnumber: L Check the processing results to

Number of experimental factors: 2 .
— < ensure correct sample Slze,

Total read counts: 1.03e+08 .

Average counts per sample: 6.05e+06 expe rrme nta I fa Cto rS, an d

Maximum counts per sample:  9.46e+06 adeq uate gene annotation

Minimum counts per sample: 2.92e+06

Group names: Two factors found - Time: time0; time24 Species: AND; MAC; MEX

Box plot Count sum PCA plot Density plot 4 Vlew common QA/QC plOtS

to assess data quality

High-res ._‘lg
SRR7499365 4 b- I G0 S EWIEE SW e s e W We e s Wwe 8 e 0 e oo
- ©)

srriaseast] | e SRRgE ARa. [ BRI S —
SRRT7490363 4 F“‘ mmem wm e "me wmes s - mem® e ssem see s @ - e s @ . o
SRR7499362 4 |+f - ST, (SFIDETI OSSR Nyl N
SRR7492361 4 : IS (JESSEP [FREES SRpOren) Faupre |

<< Previous >> Proceed




Quality Check: View Quality Control (QC) Plots

Box plot Count sum PCA plot Density plot Box plot Count sum PCA plot Density plot
High-res &b, Speces High-res &)
® | . @
éf & . )
(2’2
Boxplot showing raw counts et i e Scatterplot showing total
per gene per sample E RS NN WO counts per sample
“ Values w
= == High-res Soeces High-res o)
® \ ®
‘‘‘‘‘ |

PCA plot of non-normalized

data

Density plot of non-

normalized data

12



Data Filtering and Normalization el e

differential expression analysis (DEA).
Proper normalization is essential to draw
sound conclusions from the results of DEA.

@ > Upload > Quality Check > Normalization > Download

Data Filtering & Normalization

Filtering serves to remove data that are unlikely to be informative or simply erroneous. Normalization is crucial for a reliable detection of transcriptional differences, and to ensure that the
expression distributions of each sample are similar across the entire experiment.

0Adjust variance and abundance filter: This determines how
many genes are excluded from downstream analysis. The

veriance fler =0 o numbers represent percentiles — here, the 15t percentile of
b Low abundance: O s @ genes sorted by sample variance will be excluded; the 4th
R percentile of low count genes will be excluded.
O Log2-counts per million
Normalization: Upper Quantile Normalization

Trimmed Mean of M-values

Relative log expression normalisation

Click “Submit” to perform normalization. Effects
will be reflected in the QC plots produced.

Select normalization method: All these are established
methods commonly used for normalizing raw data.
Downstream differential analysis results should be similar

regardless of the method chosen; however, there may be
exceptions. Select “none” only if your data file contains pre-
normalized data.

High-res &, Click “Proceed” to continue
I @ analysis

T

SRR7490363 |

.
—

«— 13

<< Previous >> Proceed




Data Filtering and Normalization

[ — —+- | g - .
—
— EEENEEENEN PCA plot of normalized data. Here, two plots are
- SRR740035 ] rE'— PC1 (332%) h m _ f r. fin
Box plot of normalized counts. Here, Log2- — géiigg?d'done for e?C ¥ eta-data atcrfot ,(,2e ‘ed”b‘y
201 . . re w | I
counts per million was used. , 'm ata matrix). He .e _? sge at opecies-1s
— the primary source of variability in the dataset, as
evidenced from the separation of groups along PC1.
Tme Species H\gh—@ves\_l o< = Hu;h—@resu
. . \! J’VL , - MSD (Mean vs. Standard
Density plot of normalized — : o
o 2 Deviation) plot of
data :
1 normalized data




The purpose of DEA is to group samples by a factor (ex: “time”,
P e rfo r m D EA “treatment”, “sex”) and then perform statistical tests comparing

groups within that factor for significant changes.

@ > Upload > Quality Check > Normalization > Differential Analysis > Sig. Genes » Download

Differential Expression Analysis

Select statistical method: All three methods are validated for
DEA. Only “Limma” can be used for microarray data or for
__________________________________________________________________________________________ RNAseq data that has been normalized prior to being
v ® uploaded.

Statistical method O Limma EdgeR DESeq2 @ <

Primary Factor Time

Study Design
Secondary Factor Species v This is a blocking factor @

Establish Comparison of Interest
(ex: “Treatment” vs. “Control”)

O specific comparison time24 V' versus time0 “V <

Establish Study Design

Against a common control = time0 Vv @

Comparison of interest Nested comparisons time0 vs. time24 v versus time0 vs. time24 WV Interaction only @

Pairwise comparisons @

: lick “Submit” rform DEA.
Here, we had two factors in our meta-data: Sl Al 9 [PERE

“Time”, and “Species.” We want to use “Time” as

the Primary Factor to show the changes in gene
expression over time following an event.

Click “Proceed” to continue

We selected “Species” as a “Blocking Factor” analysis

because this takes into account the variability
attributed to species when calculating significance
values for the Primary Factor (“Time”)

s




View Differentially Expressed Genes (DEGS)

V' Navigate to:

CEEE

1@ > Differential Analysis > Upload > Quality Check > Normalization > Sig. Genes » Download

Click “Submit” to filter
Select Significant Genes by defined thresholds

Adjusted p-value: 0.1 @

Sig. Thresholds Total sig. genes: 2780 <, Download
o Log2 fold change: 0.0 @

Click “Download”
gene expression list

Define  significance  thresholds:
Modifying these values will yield
different amount of DEGs

Here, we see 2780 DEGs based on our defined

criteria for significance thresholds. Default values
are Adjusted p-value: 0.05 and Log2 fold change: 1.

ed by p-values. Use the Download Result link above to get the whole result table. Significant genes are in orange.

View Details logFC Tl AveExpr Tl t Tl P.Value Tl adj.P.val Tl B Tl

X
zii
e\
e T (4)
I Click on picture icon to see violin plots

tme0  tme2a

illustrating expression details. Click on

hyperlink to see annotation details from Click “Proceed” to
EcoOmicsDB continue analysis

DHOMOBNOBMOHMOMEO NSO
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Analysis Overview

@ > Upload > Quality Check > Normalization » Differential Analysis > Sig. Genes > Analysis Overview > Download

VvV Navigate to:

ExpressAnalyst offers various

too I stov | sua | | Ze resu |ts « Interactive volcano plot to  Visualize functional categories * \dﬁs:‘?:'zte f°|df'°ha.“fled
: display the DE genes. that are enriched in a network. istribution of enriche
pathways

Volcano Plot Enrichment Network

The analysis overview tools

Ridgeline Chart

also provide methods to
perform pathway analysis
(Over-representation Analysis
(ORA) and Gene Set
Enrichment Analysis (GSEA))

o Explore overall samples and

« Interactive heatmap to explore
genes in 3D space

o Visualize intersections of

gene expression pattern multiple sets

Dimension

<< Previous

<, Downloads




Analysis Overview: Volcano Plot

@ > Upload > Quality Check > Normalization > Differential Analysis » Sig. Genes > Analysis Overview » Volcano Plot > Download « Interactive volcano plot to

display the DE genes.

Enrichment Analysis (built-in gene sets) 1 sig.Down [664] ] Sig-Up [1080] Unsig [12497]
8

Query: Sig. All e O
Database:  KEGG Submit [
@ ©
thw. i al Adj
il i | i g Download volcano S o °
Glycolysis / Glucon nesis 25 1.53e-8  0.0000063 .
yoolysis Gluconeogene ¢ @ plot figure (.svg) °o & * #°%e¢ w9 |

Perform pathways analysis (ORA) 1

using this pane. i
Type I disbetes mellitus 16 0000026€ 000194 o T Volcano plots display the -log10(p-value)
Neomycin, kanamycin and gentar. 5 0.000028€ 0.00194 ° Click individual genes to see more vs. log2FC from the DEG list.
Cardin muscle contraction 26 0.000037 000194 ° details ('violin pIo.t). Highlighted Significantly upregulated genes (based on
MicroRNAs in cancer 40 0.0000371 0.00194 ,‘9@4 ’ =S will CIe =LA the “Current user-defined CUtOffS) will appear in RED;
Carbon fixation in photosynthetic « 11 0.000083 0.0035 S selection” pane < o ® downregulated genes will appear in
Adipocytokine signaling pathway 19 00000841 0.0035 0 b o BLUE; non-significant genes in the list will
Page 1 of3 b )l o8 { ,' °X remain GREY.

Enricl Analysis (a gene set)

Current selection

Gene PLEK2
P-val  4.7235e-8
Log-FC 4.2201

0
-4 -2 0 2 4 6

log2(FC)

Xia Lab ® McGill (last updated 2022-09-01) 18




Analysis Overview: Enrichment Network

« Visualize functional categories @ > Upload > Quality Check > Normalization > Differential Analysis > Sig. Genes > Analysis Overview > Volcano Plot > EnrichNet » Download

that are enriched in a network.

Network (_Global EnrichNet_# ) Background: ( Purple-gradient #) View: ((Gene-set network ) Node: (- Specify - # ] Edge: (- Specify - %) Layout: (-~ Specify - %) Scope: (_Single node %) Download: (- Specify -- %) (%]

Enrichment analysis
. Carbohydrate digestion and absorption

Type:
Submit Adipocytokine si
Database: KEGG 4 Pathogenic Escherichia coli infection
r stress and atherosclerosis
Rank(GSEA): | Welch's t-test s
‘ Bicsynthess of ’

tid FoxO si pathway,
< A t differentiation
Amino sugar and nucl ﬂ]’s"jﬁl’s?gg aiihg e 4 lbgukocyte transendothelial migration
a8 i AMPK signal \way'
. Streptomycin bigsynthesis /"
Lipid and atherosclerosis

Hypfrtrophic cardiomyc 31/105  191e-6  3.98¢-4 Y 7 N ,Twe il diabotea mel"‘ui ] ;
7] ‘Central carbor metabolism in cancer  lectin recopes o Lo NN gnaling pathway
htral carbon metaboli 23/69  4.3¢-6 5.97c-4 | <7 Insulin resistan
.S}arm and sucrose met? lism 32

\ |
}
|

\ |
\ N / Y | ‘ IL*17 signaling pathway
.Galactws L — . Neomycin, kanamycin and gentamicin biosynthesis
1 g Y 70 ngevity regulating pathway [T
HIF-1 signalingpathway/\ i ) t

i X . ructose/and mannose metabolism w‘
y \ N \ | ‘ \ Toxoplasmosis
t A Glucagon signaling pathway
Adipocytokine signaling 19/61  8.41e-5  0.0035 by '\ | gl
LI/ | Relaxin signaling pathway
Amocebiasis 24/87  9.24e-5 0.0035 | e, |
Prostate

of Extract selected functions

Name Hits Pval AdjP

Glycolysis / Gluconeoge 25/61 1.53e-8 6.38e-6

eishmaniasis

Carbon fixation in phota 11/25  8.3e-5 0.0035

NI T Glycolysis / Glucongogenesis cell lung cancer

‘ Carbon fixation in photosyfithetic-organisms /i T ignal misregulation in cancer
Y / | ‘ = GeSRRIRE e 2aroer .
| { . Cysteing‘and methionire metabolism ‘ B ca N
Carbon metabolism 28/111  1.39%¢-4 0.00386 I %
Propanoalg metabolism.

ECM-receptor interactic 28/112  1.64e-4 0.00404 iz E Microbial Bitispntisesiivbamardsacids
Biosynthesis of secondary metabolit?

HIF-1 signaling pathway 24/90  1.65¢-4  0.00404

Microbial metabolism ir 37/162  1.23¢-4 0.00386
Arginine and proline me 16/48 1.24e-4 0.00386

Biosynthesis of amino a: 20/68  1.35¢-4 0.00386

Autophagy - api

Each significantly enriched gene set from enrichment
analysis (ORA by default) is represented as a node. Gene
e oy ey R | 'm sets with overlapping genes are connected with an edge
- R Py e .ewm‘wmm.m_ = M.”b | (calculated using the overlap coefficient). The network

‘ e visualization simplifies the interpretation of GSEA results

‘ Citrate cycle (TCAgycle) ‘lnsulin;* | . . .
‘ by grouping similar gene sets together.

Proximal tubule bicarbonate reclamation
MW ‘ﬂW-PKG signaling pathway
ieulafARdH
1)

Xia Lab @ McGill (last updated 2022-09-01)

Streptomycin biosynthes 6/9 212c4 000491

Current selection (node double click)
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« Visualize functional categories
that are enriched in a network.

Enrichment Network

@ > Upload > Quality Check > Normalization > Differential Analysis > Sig. Genes > Analysis Overview > Volcano Plot > EnrichNet » Download

Nc(work[ Global EnrichNet c] Bal:kgmund:[ Purple-gradient

Enrichment analysis

Type: ORA
Database: KEGG Submit
Rank(GSEAY:

of Extract selected functions

Name Hits _Aal AdjP

Glycolysis / Gluconegge35/61  1.53¢-8  6.38¢-6
Hypertrophje®Cardiomyc 31/105 191e-6  3.98¢-4

ftral carbon metaboli 23/69  4.3e-6 597e-4

0.0013

0.00194

0.00194

0.00194

0.00194

Carbon fixation in phota 11/25  8.3¢-5 0.0035
Adipocytokine signaling 19/61 ~ 8.41e5 00035

Amocbiasis 24/87 924c5  0.0035

Microbial metabolism ir 37/162  123¢-4  0.00386
Arginine and proline me 16/48  124c-4  0.00386
Biosynthesis of aminoa 20/68  1.35¢-4  0.00386
Carbon metabolism ~ 28/111  1.39¢-4  0.00386
ECM-receptor interactia 28/112  1.64c-4  0.00404
HIF-1 signaling pathway 24/90  1.65¢-4  0.00404
Streptomycin biosynthes 6/9  2.12e-4  0.00491
Transcriptional misregul 36/161  2.38¢-4  0.00511

Malaria 14/41  2.45c-4 0.00511

Current selection (node double click)

u

Alanine, aspartate arﬁ gluta‘\d%me(abohsm 1
’» &

View:| Bipartite network % Nodc:[ - Specify -

%) Edge: (- Specify -

%) Layout: (- Specify --

%) Scope:(Single node %) Download: (- Specify -- %) 9

Galdd.nse mplabpllsm

24 Neor

P
= yoo‘i{/';is i Glu&meoganesis

A Carbon fixdlion in photosynthetic organisms

24

~ 4

HIF-1 slgnahng
Pyruvate mmsm w

fLycln,

absorptlbn* A

Quoﬂnm sensing

Pamogenlcgscherichla coli infection

'S Osteoctast differentiafion

Autophagy ¢ anirftat 3 \ 5 %’
b/ D J == | ipid ahd
L

Dilated cardiomyopathy

Xia Lab @ McGill (last updated 2022-09-01)

Leishmaniasis
atherosclerosis
Leukocyte transendothelial migration

Cell adhesion molecules

Transcriptional misregulation in ¢
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« Visualize functional categories
that are enriched in a network.

Enrichment Network

Analysis Overview: Enrichment Network

¥ > Upload > Quality Check > Normalization > Differential Analysis > Sig. Genes > Analysis Overview > Heatmap View » EnrichNet > Download

Network | Global EnrichNet % Background:[ Purple-gradient :] View: [ Gene-set network c] Node: [ - Specify - :] Edge: [ - Specify - :] Layout: [ -- Specify --

:] Scope: [ Single node ¢] Download: [ -- Specify -- #] e

Enrichment analysis

Type: GSEA ¢
Database: KEGG % Submit
Rank(GS! Welch's t-test %

tract selected functions

Name Hits Pval AdjP
Cardiac muscle contracti 71/287  1.3e-22 4.37e-20
153/789 2.34e-17  39le-15

Thermogenesis

D; enic Escherichia ¢ 164/110% 7e-16 7.82e-14

phosphorylatic 98/537  1.75e-14  1.47e-12

etabolism 100/525 1.28e-11  8.56e-10

IL-17 signaling pathway 58/360 2.19e-11 1.22e-9
Osteoclast differentiatior 86/379 9.73e-11  4.66e-9
Lipid and atherosclerosis 149/106 2.38¢-10  9.98¢e-9
TNF signaling pathway 85/434 3.85¢-10  1.43e-8
Diabetic cardiomyopathy 166/861 6.55e-10  2.03e-8
Microbial metabolism in 144/890 6.67e-10  2.03e-8
Phagosome 112/615 1.69e-9 4.71e-8
Apoptosis 116/583 3e-9 7.74e-8
Salmonella infection 184/126¢ 4.04e-9 9.67e-8
Leukocyte transendotheli 88/380  6.48e-9 1.45e-7

Dilated cardiomyopathy 87/306  8.38e-9 1.75e-7

Current selection (node double click)

Pathways in cancer

TPM3 -2.143473
ADCY4 1.280918
PPARG 0.7240414
ADCY7 0.9166637
ADCY6 0.3264568
GRB2 0.05848077
ADCY5 0.1069737

KRAS -0.01498991

Pathogenic Escherichia coli infection

'Kbumatoid
g II|a§og‘as%naﬁ{rt1rg‘;nlrl\sHellcobacler pylori it
se - COVID-19

aptic vesicle cycle
Vibrio cholerae infection

P@yosome

IA replication

n*ogenesis

Pyruvate metabolism
tale¥sBlenvironments

Xia Lab @ McGill (last updated 2022-09-01)

21




Q [} ° ° °
[ ] | :
2 '_ N ploa uality Chec lormalization ifferential Analysis ig. Genes nalysis Overview idgeline ownloa
Ot @ > Upload > Quality Check > Normal > Diff | Analysis > Sig. G > Analysis O > Ridgeline > Download
distribution of enriched
pathways
Settings
Top patirway e ° Ridgeline Diagram of Enriched Functions
Raw Pval cutoff:  0.05 l
Sort by: P-value v B
S Update -
Ridge height: _ Citrate cycle (TCA cycle) 4
Data point color: Black v “
Data point shape: Circle 3 Microbial metabolism in diverse environments -
Text size: Jr— i P-value
Carbon metabolism — e @ —

= 0.000010
Enrichment Analysis (built-in gene sets)

e
Rank(GSEA): Diabetic cardiomyopathy - 00 @® ©@@O o o I ~0:000008,

Cardiac muscle contraction - o

Database: [ KEGG 4) Submit [
Prion disease - w e s@sEET—— — 0.000006
Pathway Hits  Pval AdjP
Citrate cycle (TCA cycle) 25 1.335161e 4.753172¢ Hypertrophic cardiomyopathy |—o®moocecs @ .
vy 0.00000¢
Microbial metabolism in diverse e 70 3.914975¢ 6.968655¢

Glycolysis / Gluconeogenesis -

Carbon metabolism 53 1.602741¢ 1.613461c /\e\—%; 0.000002
Transcriptional misregulation in cancer 4 ® [ iiiaselNele)

Cardiac muscle contraction 47 1.812877¢ 1.613461¢

Diabetic cardiomyopathy 75 7.153082¢ 5.092994¢ Non-alcoholic fatty liver disease - @ oD ‘00000 e
Prion discase 83 1.20767e-¢ 7.16551e- J\A
MicroRNAs in cancer - GDEIMe0O OCOMDCANID W o —© ©

Hypertrophic cardiomyopathy 47 3263409 1.659676¢ ——/\
° O oooE@O® © 00

Glycolysis / Gluconeogenesis 32 9.196049% 4.092242¢ ECM:-receptor interaction -

Dilated cardiomyopathy - CEED@D OO ——m
Non-alcoholic fatty liver disease 56 1.625155¢ 5.785553¢ J\/\rr—v_ q q g q
Small cel lung cancer- ®0@o0 0 @mommew @0 © Ridgeline plot is an alternative

MicroRNAs in cancer 64 3.366362¢ 0.000001C
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Leukocyte transendothelial migrat 42 0.0000013 0.000029% Biosynthesis of secondary metabolites - %
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« Interactive heatmap to explore
gene expression pattern

Analysis Overview: ORA Heatma

1@ > Upload > Quality Check > Normalization » Differential Analysis » Sig. Genes » Analysis Overview > Ridgeline > PCA View > Heatmap View » Download

A\ EVIEICRGH

Resolution: (High 4] Colors: ((navy-white-firebrick & ) Border: (Default_# ) Cluster genes: (Adjusted P value ) Cluster samples: ( --Please Select-- % ) Download: ( --Please Select-- ] | v Builder | | [¢f Share | | &b Gallery

Overview Selectall <  Focus View

? Time
Species = .
Use this pane to perform

enrichment analysis on genes in
“Focus View” heatmap.

The “Overview”
heatmap contains
all genes in the
data matrix

By default, all the
significant genes by
the DE analysis are in
CXCR2 m . o
e the “Focus View
heatmap

v n 0 0o 0o 0o o600 nonoo60o0onoono0oon
A XD D DX XXXV VDX XXXV DD
222232323232223223%2723
A& B B B B B B B B B B B B B B BB
ID: w3 SRR R R R RS
Detail:prato-oncogene w3 EE8E8888888888¢8 %8
ow NN S High

Xia Lab @

Enrichment Analysis

? Term: Search  Show All

Note: double click a row to view the corresponding profile
Name Hits Pval AdjP
Citrate cycle (TCA cycle) 24/32 4.48e-11 1.05e-8

Microbial metabolism in di- 69/162 7.5e-11 1.05e-8

Carbon metabolism 53/111 7.55¢e-11 1.05¢-8
Glycolysis / Gluconeogenes 30/61 4.6e-7 0.0000471
Cardiac muscle contraction 40/93 5.65¢-7 0.0000471

Non-alcoholic fatty liver it 53/140  0.00000122 0.0000845
Diabetic cardiomyopathy ~ 67/196 0.00000361 0.000212
Prion discase 75227 0.00000406 0.000212
Biosynthesis of amino acids 29/68 0.0000246 0.00114

Biosynthesis of secondary r 108/374  0.000038  0.00159

ExpressAnalyst’s heatmaps are
interactive: users can easily visualize

results, perform enrichment analysis,
and define gene signatures from user-
curated gene lists

Type II diabetes mellitus ~ 19/43 0000355  0.00779
Thermogenesis 53/160  0.000458  0.00921
Glucagon signaling pathwa: 32/89 0.000464  0.00921

ECM-receptor interaction = 38/112 0.000541  0.0103

Small cell lung cancer 33/94 0.000623  0.0113
Define Custom Signatures Y
Show Gene Names 2
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= Analysis Overview: ORA Heatmap

« Interactive heatmap to explore
gene expression pattern

o

1@ > Upload > Quality Check > Normalization > Differential Analysis > Sig. Genes > Analysis Overview » Heatmap View » Download
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Change the colo
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Hover mouse over gene ; ExpressAnalyst’s interactive heatmap
to reveal more details visualization are easily customizable
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Download Results

@ > Upload > Quality Check > Normalization > Differential Analysis > Sig. Genes » Analysis Overview > Ridgeline > PCA View » Heatmap View > Download

Download your results

All data files and static figures that were generated during your ExpressAnalyst session are available for download below, as well as any interactive figures that you exported. Clicking on an interactive figure will navigate back to the network viewer, so you
can make any last adjustments before generating figures or shareable links for publication.

Files & Scripts Interactive Figures Static Figures

Please download the results below. The Download.zip contains all the files in your home directory, including the static images.

Download.zip heatmap_enrichment_2.csv
Rhistory.R data_normalized.csv

expressanalyst_3d_pos.csv ExpressAnalyst_pca_1l.json

deiaprocessedesy E—— The Download page compiles all figures,
. — tables, differential expression and pathway
e e analyses produced during the user’s visit,
ridgeline_0_.json ExpressAnalyst_matrix.json

including the raw, processed, and
expressanalyst_3d_load_pos.csv counts.txt normalized data.

ExpressAnalyst_loading_pca_2.json SigGene_time24_vs_time0_Result_2.csv

ExpressAnalyst_heatmap_1.json
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The End

For more information, visit Tutorials, Resources, and Contact pages on
www.expressanalyst.ca

Also visit our forum for FAQs on www.omicsforum.ca
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