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Prerequisites

The Training includes exercises on
basic features and functionality in
Qlucore Omics Explorer.

The training is intended for new users
and does not require that you have
previous experience with Qlucore
Omics Explorer.

We assume that the attendants have a
basic understanding of general statistical
concepts.
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Objectives: Qlucore Training

After the training you should be able to do the following using
Qlucore Omics Explorer:

* Import data and annotations (from various sources including RNA-seq)
* Visualize data with different plot types (PCA, heat map, bar, box...)

= ldentify discriminating variables using basic statistical tests

= Use Gene Set Enrichment analysis (GSEA)

= Use visualization to enhance analysis and interpret results

“ Explore large data sets - find structure, patterns and subclusters in data
= Export variable lists and images
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Background

QLUCORE® Customers in 25 countries
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Qlucore Omics Explorer

A very fast and easy to use tool to analyze and explore data
without being a statistical expert



Data types

Examples

* Gene Expression Data (array and NGS)
“ DNA Methylation

“  Proteomics

“  Metabolomics

"
~
o

765

“ Protein array data =

et
“ miRNA data o 3
= gPCR data =

i

“ Flow Cytometry data

Supported File formats
= Affymetrix GeneChip

Any multivariate data compatible (.cel and .chp files)
= Agilent txt files

= BAM files (aligned for RNA-seq)
*  GEO soft files
*  Wizard (*.txt, *.csv) o prmion oo
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Terminology

Sample
e Sample
annotation .
annotation
header
Variable Array D | 5301 5302 5303 5304
annatation == 22 22 a7 a1
header
Sex Female |MEI-E Male Female
| D '5" ! Data
ariable
P W e
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Work modes

Visualize and Explore
= Check quality

= Identify structures in the data
* Generate new hypotheses

Statistical Analysis

= t-test, ANOVA, Regression analysis.
. Open APl to R
= Easy generation and export of documentation and plots

Statistics =]
Input: All active variables 50/50 vars

Achieve Biological Insight

* Explore annotations

Filter by Variance (o0

* GO Browser
* GSEA — Gene Set Enrichment Analysis

G ] .
Classify and Predict
: = Build classifiers
= kNN, SVM, RT
= Use classifiers for prediction
QOLUCORE
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Statistical tests

* t-test (two group comparison)
find variables that are statistically different between 2 groups.
= F-test (ANOVA - Multigroup comparison)

find variables that are statistically different between 2 or
more groups.

“ Regression Analysis
(used for numerical annotations e.g. time, dose, age etc)
find variables that increase or decrease over time, dose etc.

“ Open APItoR
(Welch, Limma, Mann Whitney - included)
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Exercises

1.
2.
3.
4.
5.
6.
7.
8.
9.

Import data with Wizard

User interface

Visualization with Heatmap

ANOVA (F-test) — Export Variable list

t-test — Visualization with synchronized plots

Box plot

GSEA — Gene Set Enrichment Analysis (Gene sets and pathways)
Compare lists — Set operations

Import and analyze GEO data

=
o

Exploratory Data Analysis using visualization

=
[N

Import data (RNA-seq) and annotations

=
o

Explore and use variable annotations
GO Browser and set tool

N
A W

Linear Regression (not mandatory)

[
U

Rank Regression (not mandatory)

-
S

Bar Plot (not mandatory)
17.  Clustering Bar Plot (not mandatory)
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First step

= Activate the training license

= Start QOE.

= Go to the license menu and select Import
License file,

= Select the license file in the training folder
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Exercise 1 — Import data with the Wizard

File import wizard =)
por

Select File/Open Wizard

Column/sample annotations

Select row header cells or the leftmost annotation cells if there are no annotation headers.
in

Select the file Data Import example.txt SR Shi
Select Wizard % ST trTIEETEE
Step through the Wizard

The dataset is loaded and a Sample
PCA plot is displayed

Lok W e

6. Save the data set as a gedata-file o e
(File/Save as) on your Desktop
7. Close the dataset .
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Exercise 2 — User interface

* Get familiar with the user interface

!}lm Omiics Exple

[%* Ele View Window License Help REE
T b Data | Method | Options | View | Cluster | Build Classifier | Classify |

[JMuti. @ Move (@) Color List () Center ) X Axis Color Order Label Mark Flot Settings Flay

@ Info ©) Mark Fip @ xval. © Y Ads sem. [Treatment z] | sam. | | Sam. SampieD v Sam [Mere =] 100% [ scle [ Aves

e .| 7 e | 7 e | ) . | 9 E B w g
[ variables | Samples | Log |Color .. & %

Samples & x| [[porug 1 2 (16 %)

. Morug2

Annotations D EE| x @ [Placzha

Treatment -

vahes (1 X[ W[4 1 8[O 0 o

€ QY

M Drugl 444

M Drug2 4/4 c

[ Placebo 474

Statistics (=] ‘ c .
Standard | Extended |

3 (14 %)
Samples (Y Input: All active variables 50/50 vars
4 5 7 ! o

Filter by Variance (g/gmed

SamplelD - - “

Age ]
Censor p=1 T q-1 EI@
Gender @
Rank
SamplelD Filter by Fold Change
Treatrnent b
12/12 Samples —r— —_—
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Exercise 2: Techniques

¥ File View Window License Help
Toalbox

m ) Color List ) Center @) X Axis
) Info () Mark Flip @ Xval. @ Y Axis
() AnnmatEI Corr.

Variables Samples 8| Log |
Samples [

Annotations .

Values | | X[lil‘ 1 51["'}(""
& QY

M Drugl 4/4
B Drug2 4/4
] Placebo 4,4

=

Varables & X
Variable Lists D X EE|I[B FI
Q@Y

[7] O Search o 0

Data import example... 50 50

Variable IDs ¢ ) f’l {3 Qf? E

VariablelD Symbol -
1 D01 ENC1
2 D02 CDKS
3 1003 PEXT
4 1D.04 VPS13D
5 ID.05 DLX6
& IN0A SERSO s

Variable list information
Variable List Properties Comments |

Property Value i
Mame Data import exampletd 1 HI
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Exercise 2: Steps

= Open the Data Import Example gedata-file that you saved.
= Select Mouse tool Move (default). Rotate the PCA plot with the

mouse to look at it from different angels @ Move
= Select mouse tool Label and label one/several samples by clicking on -

a sample/ circling several samples with the mouse (clockwise) (Note &) Lahel

that the Multi check box must be marked) Ml
“ Undo by pressing Clear and reset the Mouse tool to Move :
“ Go to the Samples tab and colour the samples by Age, Gender and Clear

Treatment. <

= See how the samples seem to cluster based on Treatment in the
Sample PCA plot

= @o to the Variables tab.
= Click on the list and see the detailed list of the variables below.

= Add the column Symbol to the list using the column selector symbol ®

* Close the dataset
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Exercise 3 — Visualization with heat map

Heat map
Export plot

OLUCORE

=

| I_I_\ l_|_l
EEEEEEEN - -

1D_42
ID_40
ID_04
ID_31
ID_21
ID_48
ID_27
ID_28
ID_11
ID_30
ID_39
ID_13
ID_19
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Exercise 3: Techniques

Select heat map

Iﬂ[hﬂemod|[bﬁcms|ﬁew|&¢stﬂlf

Plot Type
7 PCA () Scatter () Line () Hist.
() Table ) Box ) Bar

Select axis label

Label
Sam.  SamplelD -

ar.  Symbal -

Color samples

Samples | Yariables I Log | [
Samples g x
-

Annotations D EE| .

Treatment

vaves [ X[ W[4 T A[O ™
X R

O Placeba 4f4
[ Crugl 4f4
W Crug? 4/4

Order hierarchical clustering
Build Classifie

Colar
Sam. [Tf-E-EH]'I'Iﬂ1t

Flip the clusters

Toolbox
[] Multi. & Move ™ Celer @ List
) Annotate Label o,
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Exercise 3: Steps

1. Open the Data Import Example gedata-file @ Heat
Select Heat map in the Method tab Lbel
Select the View Tab and change the y-axis label to Symbol jm :;?IID
(Label/Var)
| view | custer | Buid Classific
/4. Go to the View Tab and change Order to Hierarchical Order
. . Sam. |H. dustering - |
clustering for both the samples and the variables _
Var, [H. clustering ']
Colour the samples according to the Treatment annotation.
Colour by additional annotations e.g. Age and Gender Q
(View/Colour/Sam/Additional annotations) [ Data | Method | optons |
Calor
/. Colour the variables by Variance (View/Colour/Var) sam.
Use the Flip Mouse tool to flip the clusters o
9. Zoom in the variables by using the arrows in View/Plot @ Fiip
Settings. Reset by pressing auto. T
10. Export the plot (File/Export/Image) sem. 5= (guiad |57.5 8
Var. Size 16 &

11. Open the exported file
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Exercise 4 - ANOVA

Perform ANOVA - F-test (Multigroup
comparison)

Find discriminating variables separating the 3
Treatment groups

Save variable list, Export list

T  AEAEEEER

eeeeeeeee

1D_42

mmmmmmmmmmmm
uuuuuuuuuuuu

OOOOOOOOOOOO
mmmmmmmmmmmm

QLUCORE . —
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Exercise 4: Techniques

] Etatistiu (=]

Input: Al active variables 5050 vars

Filker by Wariance (o) Oma.)

0 o & @

Filter by Multi Group Comparison

Treaktment

Fag =0

Filker by Fold Change

[

Ty

ANOVA (Multi group comparison)
p-value slider

Samples Yariables Lag

Yariables g x
Variable Lists | ] D0 9 [
Q@Y

O] Search o o

Qlucore Test Data Set... 50 50

Yariable IDs )( l'} f’ I ‘3 o m

VariablelD Symbal
1 D01 ENC1
: 1002 CDK3
3 D03 PEXT
4 ID_04 WYPS130 i
Rl P TP b
Copy the list

Add more info to the list

Save the list _ -
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Exercise 4: Steps

Continue with the same data set and heat map as in the previous exercise

Select Multi group comparison in the Statistics dialogue. [Fiterby muticroup comparison  ~

Treatrent - |

Select the annotation Treatment.

Drag the p-value slider in the Statistics dialog. Monitor the |0

p-values and g-values of the remaining variables. LI S
Note that the heat map is instantly updated jil
Create a list of the variables by making a copy of the active

variable list (Data Import Example) in the Variables tab.

Double click on the list to rename it. ®

Add more information to the list, click the column selector
symbol. Add p-value and g-value. Also add a comment. (Mark the | []
list and select the comment tab in the bottom part of the Window)

Export the list to your computer (select the Save icon) (include annotations)
Open the list and look at the content.
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Exercise 5 — t-test

“ Perform a t-test (Two Group comparison)

“ Find discriminating variables separating the Placebo
group from the treated group Drug 1.

= Show the samples and variables in synchronized
plots - heat map and PCA

“ Create a variable list from the heat map
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Exercise 5: Techniques

Statistics | ] =

5050 vars

Input: All ackive variables

Filter by Yariance (o) Gmax)

[} 0

Bl Q@

Filter by Twao Group Comparison -

Treatment » [ Flacebo

Eliminated Factars | - |

—0

p= 00425 2 gq= 095 2 ()
|tr = 2.3238 IR| =0.59215 Q
Filter by Fald Change

[} 1 5

Two group comparison (t-test)

Samples Yariables I Liog |

Samples g X
Annotations | ] 2] A B

Treaktment -

values | 1 X[l[l f 41["'}(""

Colour the samples

Yariables

Yariable IJ5t5

Create new variable list
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Exercise 5: Steps

1.
2.
3.
4.

© N U

0.

10.
11.

12.

Continue with the same dataset

Select Window/New synchronized plot and Tile the Plots using CTRL+T or Cmd+T

Colour the new Sample PCA plot according to Treatment

Deselect Drug 2 under Treatment annotation in the sample tab -
uncheck the check box.

Select Two Group comparison in the Statistics dialogue.
Select Treatment = Placebo

Q

B Drug1
|
[1| Placebo

Drag the statistical slider to find discriminating variables, stop at a g-value = 0.10.

Observe that the same clusters can be viewed in both the sample
PCA and the heatmap

Create New Variable list by clicking on the icon in the variables tab.

Change the Mouse tool to List

Select the down regulated genes for the placebo group with
the list tool (select the node in the heatmap)

Rename the list and export it.

Extra Exercise — make a t-test of Placebo vs both the treated groups

QLUCORE (Activate all groups — select treatment Placebo and perform the test again)

Variable Lists | |

@ List
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Exercise 6 — Box plot

= Display discriminating variables in Box plots

" Export plots

a5

Value of the selected variables for each group in the selected sample annotation

1.0
0.5

0.0

MYO1B

=0.5

=gl
=il

a5

Treatment

1.0
0.5

0.0

SGPL1

-0.5

=1.0
=i,

Treatment

CHMP7

MYO1B

-1.0

-2.0

=1.0
=i,

a5

==

1.0
0.5

0.0

=0.5

=il

a5

Treatment

Hi

1.0
0.5

0.0

-0.5

Treatment
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Exercise 6: Techniques

Method | Options | View
Flot Type Mode Axis Data Selection |

) PCA () Scafec i lipe 0 Hist, @ Sample kS
) Heat ) Tak Variable | |y

icore Test Data Set.gedata 1.1 (Treatment]]

=

Data | Method | Options | View
Cen Plot Type Mode Axiz Data Selection Normalization
x-vzll @ Y Axis () PCA () Scatter () Line () His @ Sample X ) None ) Mez
@ Mean=0, Var=

@ Box Variable v [ Manual Var. -

() Heat () Table
; Y Axis Data
) Mone
(@) Variables selected By ¥ Axis tool

B X
] () Variables for which the |

equals | |

0 0

X- axis Sample annotation: Treatment
Y axis Variables selected by Y axis tool

OLUCORE | .
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Exercise 6: Steps

1. Continue with the same data set as in the previous exercise. :g:
Make sure to add Drug 2. v
Change the Heat map to Box Plot in the Method Tab.

Select Treatment annotation on the x-axis.

Drug 1
Drug 2
Placebo

- Method Options | View

Flot Type
|:::| PCA |:::| Scatte

(0 Heat () Table | @

Select “Variables selected by y-axis tool” on y-axis

and select one or several variables from the -

active list with the mouse | @ s |+ (immmiccs] | © wee © e

Variable y @ Mean=0, Var=

5.  Goto the View tab and change the y-axis label {hesta

to Symbol (Label/Var) ©::§:l 1
5. Export the image — File/Export/Image. - |
/. Open the exported file. W
Extra exercise: Make box plots of selected variables for the sam. | -
annotation Gender o S i
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Exercise 7. Gene Set Enrichment Analysis

Match gene list from your data set with public
gene sets (compilation of lists) e.qg. from
pathways and other biological contexts

ORI I

SEPETENN TN, §
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Exercise 7 - GSEA

* Finding enriched gene sets/pathways for
genes that discriminate T-ALL.

= Use the resulting gene sets for biological
insights using visualization.

&, Acute Lymphoblastic Leukemia.gedata 1.2 [==@]=]

Acute Lymphoblastic Leukemia.gedata 1.1 (Leukemia Subtype)
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Techniques 7

Data | Method | Options | view |
Transform Identifier
[] Threshold

Collapse

Metric  Two Group Comparison

it Set Lists fr .
ene Set Lists from Select metrics

C:\Program Files\Qlucore\Qlucore Omics | E]

=
Qlucore _test_set.gmt Eliminated factors [ - |

_eukemia Subtype + [ T-ALL

/| ReactomePathways.gmt.gz

| Run | P settinas | @ Press Run

Select gene sets

S o L | e

Filter on g-value Export

OLUCORE . .
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QLUCO

Load the Acute Lymphoblastic Leukemia.gedata from help menu.
In the Data tab, Collapse the dataset on Gene Symbol, select median.
Open up the GSEA workbench from the View Menu.

Select Reactome Pathways as input.
Select Metric Two Group Comparison, Leukemia Subtype and T-ALL.

Press Run.

Select the 2 pathways with the best Enrichment score and g-values and
Export them.

Return to the normal workbench and open a synchronized variable PCA plot.

Perform the same test, Two Group Comparison on Leukemia Subtype and
select T-ALL. Filter down to 500 genes.

Click the boxes nextto the pathway lists in the variable tab to color the
variable PCA plot according+tathese pathways. 20 araots

Variable Lists = X LI| an
Tick the leftmost boxto only show th

iables tmtllh*sv
/s h 0 0
belongm&o the selected pat . e F
]| GSEA Choleste... 22 |19
B GSEA Antigen.. 45 30 L7




Exercise 8 — Set operations

“ Compare lists

“ Create intersection, unions, differences

Samples Variables | Log

Variables =
Variable Lists D X EEl l [B FI

®Q|@

] O Search o 0

Qlucore Test Data Set.gedatal 50 0
Acute Lymphoblastic Leukemia.g... 3501 501

[] F-test 502 502
[ t-test 501 501
[] Intersection 211 M1
] Diff 201 201
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Exercise 8: Techniques

Samples | Variables | Log
Variables

e == [ X B9 | @ B
ohl@v

Set operations

Set Operations E
Take the difference -

of F-test -
and t-test -

Save the result to  [Create Mew List] -
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Exercise 8: Steps

Load the Leukemia dataset from the Help menu

2. Perform a Multigroup comparison on Leukemia Subtype —

use the p-value slider and filter to approx 500 variables
| Samples | variables | Log |

. M 124 ” Variables g X
3. Copy the list and call it ”F-test ST
. . Q@Y
/. Perform a two group comparison on Leukemia | sz oo

Acute Lymphoblastic Leukemia.g... 501 501
F-test 502 502

501 501
Intersection 211 A1
Diff 291 291

subtype T-ALL and filter to app. 500 variables

Copy the list and call it “t-test”

Use the Set Operations tool and make an intersection of the
lists — rename the list "Intersection”

/. Use the Set Operations tool and make a difference between
F-test and t-test. Rename the list Diff.
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Exercise 9 — GEO data set

Import data set from Gene Expression Omnibus
(GEO)

Perform ANOVA - F-test (Multigroup comparison)

Find discriminating variables separating the different
disease subtypes

%® GSE13425_series_ matrixbt.gz 1.2 (characteristics_chl) = =] ) GSE13425_series matrixbit.gz 1.1

Present the result in
synchronized plots
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Exercise 9: Techniques

4 Qlucore Omics Explorer 3.1 (64-bit)
View Window License Help
[ New v Method | op
m Open... Ctrl+0 T ) HA Plot Type
@ Openwith Wizard... xval. O ¥axs | @ FCA O Scatter C
(7 OpenBAMfiles.. () Heat () Table
[ savess. Color .. B X
2 mpon  J[E
® Download > Affymetrix Probe Set A i I
2 EBport b GEQ Data Set... )
Recent Data Files + [ 2, GEO Download ==
Recent Variable List Files L4
Recent Log Files S There are two types of GEQ data sets:

GDS (GEQ Data Set) - curated by GEO staff

@ S GSE (GEQ Series) - not curated by GEO staff

Restore Default Settings Enter accession number ("GDS" or "GSE™ + any number of digits)
i GSE13425
[ ok || cancel | [Browseaps | | BrowseGsE |

Warning: GSE data sets do not always contain normalized data.

Download GEO dataset

| pata_| Method | options | View |
Color Order

son. [
Var, Var. [H.d

Colour samples and variables

B

s 2 @

Standard | Extended |

Input: All active variables 2227722277 vars

Filter by Variance (0/mey

Filter by Multi Group Comparison

characteristics_chl |

Eliminated factors [ -]

!

U
p= 46e-14 s oq= t294se12 B (Y

Finus = 10,633 R = 0.37278 Q@

Perform ANOVA (F-test)
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Exercise 9: Steps

1.

Import a data set from GEO. Search for GSE13425 (childhood ALLs). [ omeSe=a
(If no internet connection - find the data set in the training folder). Ej N

Colour the samples according to the annotation &: e
characteristics_chl. [ savess..

Select Multi group comparison in the Statistics dialog. e

Select the annotation characteristics_ch1l. - -

Drag the p-value slider in the Statistics dialog and filter to the 800

most significant variables that separates the disease subtypes. |[a | wethod | options | view ||
Open up a new synchronized plot, and make it a heat map e ;:fr@
Select hierarchical clustring for both samples and variables. Var. |g-Value v] var. [H.d
Colour the samples according to characteristics_ch1.

Show all the sample annotations in the heatmap (View/Color/Sam.)

Colour the variables according to g-value (View/Colour/Var.)
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Exercise 10 — Exploratory Data Analysis

“ Use the statistical and visual support in Qlucore
Omics Explorer for exploratory analysis and
hypothesis generation.

“ Find new, previously unknown structures in data.
“ Quality control — detect anomalies.

“ Use the powerful pattern recognizing capabilities of
the human brain.
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Exercise 10: Techniques

Statistics B

Input: All ackive variables 2228222282 vars

Filter by Yariance [0/TOma
[} 0 &

Filker by Mulki Group Compatison

B

Sample - | v|
Eliminated Factars [-

i

=1 B a1 H@

Filker by Fold hange

0 [ H

Variance filtering

Axis Data Selection

Options ~ View |

-Nonmalization

Coslbox Network
[¥] Multi. () Move @ color @) List () Center (@) X Aois
() Infi Mark () Flip () %-val. Y Axis
i o N
Annotale Label () Corr.

Samples | Yariables | Log | Samples | variables I Lag |
Samples & X Samples g X
Annatations EE| X 2 Annotations || f5) X (32
MNews Annotation - Mew Annotation -
o] (X | W[4 1 8L[0 vives [ X[ W[ 4 1 81O
€& QY éﬁ a
B Mew value 1321132 Mewns Walue 1324132
[] Mew \alue (2) 0/0 |- T Mew Value (23 070
B Mew Yalue (3) nsa %] My Walue (30 n/m

New annotation and values

Course material —

Deselect group
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Exercise 10: Steps

1. Load the Acute Lymphoblastic Leukemia.gedata data set
from the Help menu.

Look at the data. Can you see any patterns?

Remove variables with low variance by moving the | riter by varisnce (/2

variance slider O os  C omE
Find the maximum Projection Score, 0.43. ——

5. Use networks to connect each sample to its closest 2 B Nearest
neighbors. Dist. ]

6. Create a new sample annotation. ——

/. Color the data set according to the new annotation. @

“. Create a new annotation value.

values | |

9. Select the Mouse tool Annotate and annotate the found B

group by circling the samples clockwise with the mouse "

10. Deselect the found group.

11. Repeat steps 5-10.
OLUCORE
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Exercise 11 — Import RNA-seq data and annotations

[ NN ] File import wizard
Column/sample annotations
Select row header cells or the leftmost annotation cells if there are no annotation headers.
Click in a cell again to deselect it.
1 2 3 4 5 6 7 8 9 10 1 12 13 14
il
2 VariableiD Symbol Name
3 1o_o1 ENC1 Variable 01
4 o2 CoKa Variablo 02
5 oo PEX7 Variable 03
6 1D.0s VPS13D | Varlable 04
7 |mos Lxe Variabla 05
8 1Doe (sFASY | Variable05
9 o7 ABCF1 Vriasle 07
10 1008 DAD1 Variable 08
11 1009 K2 Variasle 09
12 D20 JTB Variable 10
13 | 1011 VPSID | Variable 11
14 | 032 CLASPz | variable 12
15 1013 MYOB | Variasle 13
16 (014 CLASPZ Variadle 14
17 D15 CLASPZ | Veriatle 15
18 116 MIAS [ Variable 16
19 .7 KIAAGTA6... | Variabla 17
20 D18 BCL2L1 Variable 18
21 o9 NUP210 Variable 19
22 020 KIAAD746.... | Variacle 20
23 1p21 GHMP7 | Variable 21
24 1022 NUP210 | Variablo 22
25 D23 T™NPOS Variasle 23
- LK Data import without fons.txt 1.1
Cancel 2(16%)
L]
®
o
1(19 %)
hd °
...
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Exercise 11, step one: Import of RNA-seq BAM files

©  Select File -> Open BAM files e e e e @

= Define the GTF file (from the training folder) T s

= Define any filters and quality thresholds S———  ®

= Select the BAM file folder (in the training R ﬂ
folder)

= Press OK

The BAM files will be counted, normalized using

TMM, log transformed and the data will be opened i) (sactiiin) (omie ]
up ina PCA plot. o ) (o ]
NOTE: At this step all functionality that you Note: The BAM files need to be
already have used and will continue to use is aligned and sorted on

available. coordinate.

The reference genome must be
the same used for the alignment.

Course material — BTEP training. © Qlucore 2017



Exercise 11 — Add Annotations

File | View Window License Help

Example content.

7 New 4 ’_x Met
F.B Open... Ctrl+0 ter © X Axs 'If{utType B
SamplelD |Age Gender  [Treatment [Rank Censor @ Open with Wizard.. T :?: :::t :::
5303 20[Female  |Drug 2 Very low 1 U Open BAM files.. i E
5308 26/Female Placebo |Very low 1 P Save A dlorLegend & X !
5302 28|Male Drug 2 Low 1 = Import ¢ Leg...
5309 30|Male Drug 1 Low 1 @ Download g
é Export k
5312 40/Male Drug 1 Medium 1
5305 40|Male Placebo  [Medium 0 o P S ’ arian Sratin:
5311 43|Female Drug1 Medium 1 Ezz:i E;a:::iﬂ Files : Supplementary Data...
5307 48|Male Placebo [High 1 Variable List...
5301 54/Male Drug 2 High 1 {0 Preferences.
5310 56|Female Drug 1 Very high 0 Restore Default Settings
5306 56/Female  |Placebo  |Very high 1 I+ Ext
5304 63|Female Drug 2 Very high 1

* The unique sample/variable id in the first column must match the id of
the imported data set.
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Exercise 11: Step 2 (import annotations)

1. Change the unique identifier for samples to Filename (Since
this is the first column in the annotation file)

Select File/Import/Sample annotations
Select the file: sample_annotations_RNA_seq.txt
Import all the annotations

Check the sample annotations in the Sample tab and see that
you now have all eight annotations

A S
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Save data and log points

“ Once a data set is loaded you can
save it as a .gedata file, which will
contain all the imported data
including annotations. (File/Save as)

= Save logpoint to save a snap shot of
your analysis at a specific point in

time.
| Variables | Samples | Log

The log point requires that data is saved as a gedata file. |, 5 x

Delete || Restore |

Time Mame
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Exercise 12: Explore variable annotations

Three areas:

Generate and use lists of genes with known
functions

Explore the data set using the lists
Explore the data set interactively
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Exercise 12: Step one

1. Create a variable list with all kinases in the
dataset

2. Colour the kinases
3. Use the list as input
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Techniquesl?2

Samples Variables Log

1 ¢

780 Matches
0000035 // acyl binding // inferred from sequence or structura... 2
0000146 // microfilament motor activity // inferred from direc...

el

1
0000155 // two-component sensor activity // inferred from ele.. 6
0000155 // two-component sensor activity // inferred from ele... 1

Samples | Variables | Log
Variables

g X
Variable Lists | | ¢ ) [ @
eQav
[] Search 1529 1529
Acute Lymphoblast... 179 179

Copy of Search 1529 (1529 .

Colour and use list as input

{ o H

1529 1529
Acute lLymphobl... 22282 22282
[] Copy of Search 1529 1529

Search - Copy list
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1. Load the Leukemia data set from the Help menu.
7. Select the Variables tab.

3. Use the Search tool to find all kinases (Search the Gene
Ontology Molecular Function for *kinase?*)

/. Save the results by copying the search list to a new list called
Kinases

5. Open up a synchronized plot and make it a variable PCA plot

6. Perform a t-test on Leukemia subtype — E2A-PBX1 and filter
down to 500 genes

/. Colour the kinases
Variables Log

2. Use the kinases list as input Variables a x
now you only see the kinases erile tsts [ X 5| 1@ H
9. To save the rel kinases — make a copy of the @O &«
. ‘ot M . _ ” [] Search 1529 1529
active list — "Kinases discr E2A-PBX1 P m———R
[] Kinases 1529 1529
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Exercise 12 — Step two

Interactive Search:

1.
2.

© N O O h W

Remove the use of the Kinase list

Mark the Acute Lymphoblastic Leukemia as the active list in the

variable tab

Open the Search dialogue

Search chromosomal location for chr5*
Colour the variables by the Search list

o

Make a copy of the Search list and call it chr5

Change the Search to chr6*
Note the interactivity

Variables | Log ﬁ.
Variables g x
variable Lists | ] X 2 | [ [H
eoQav

O Search 983 983
Acute lLymphoblast... 1222 1222
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Exercise 13: More ways of generating list

= Use and combine saved lists
= GO Browser

GO Browser - goslim_genenc.obo, gene_associatiun.goa_human_ E
kinase Find ][ Clear ][Dphons]o 1Match
Indude subcategories
Tree View Flat Wiew
|} . MName Genes Matches Definition S'_',rr;\‘bOI Mame it
LN GO:0003674 molecular func... 685 1 Elemental activities, such as catahysi... (=1 Alpha-1B-glycoprotein D
G0:0016301 kinase activity 128 1 Catalysis of the transfer of a phosp... | |AGNF3G Coiled-coil domain-containing protein ENSP00000Z...
AAAS Aladin -
U
f Genes in Selected Terms - 685
| S}rn‘:bol Marne i
AlBG Alpha-1B-glycoprotein D
ABMNF36 Coiled-coil domain-containing protein ENSPO00002...
AAAS Aladin >
malecular_function Clear ] [ Export ]
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Exercise 13 steps

1. Use the set tool to combine lists, for instance |WS Veriables | Log | -
combine the Kinase list and the Chrb5 list. e

) ] ] _ _ variable Lists | ] X 2 | [ [
2. If intersection is selected a new lists with the ﬁ ey

kinases on chr 5 is created.

Eile | View | Window License Hel

1. Start the GO Browser (View) I;L DockWindows ~ »

2. Use Find to identify terms matching with -
ukinaseu Mew QC Report

3. Select the kinase activity term by checking the %
check box

/. The select Export and the list is available in the
main window Variable panel.
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Exercise 14 — Linear regression

“ Perform Linear regression

“ Find statistically significant variables

= Show the variables in a scatter plot

Value of the selected variables for each sample in each group in the

ID_11

selected sample annotation
o [
@ (o]
|- @ e
= =
| | L]
]
.2—.
L
v =
—® ol ) e
o
® ]

& a2 - B L

v 2“0 ) i x
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Exercise 14: Techniques

Statistics =
Standard | Extended |
Input: All active variables 50,50 vars

Filter by Variance (00

Filter by Fold Change

[

Linear regression

Plot Type

© PCA © lne @ Hist. ) Heat

(7 Table ) Box ) Bar

Select Scatter plot

Axis Daka Selection
, |.ﬁ.ge ) B |

iy [Manual YWar, - ]

Define the axes
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Exercise 14: Steps

1. Start with Qlucore test data set F:::r e Regrejm ’
2. Start with one Sample PCA plot
3. Select Linear Regression in the Statistics dialogue .
. @ Scatker
4. Select the annotation Age
5. Drag the statistical slider to find discriminating variables Mode
5. Show the variables in Scatter plots. * ja:ile
- Select Scatter Plot in the Method Tab, Sample Mode _ ;
- Select the dropdown menu for the x-axis in the xnfigzact:ufnilecmnv]
Axes Data Selection in the Method tab ¥ [Manual var. ¥ |
- Select Sample annotation Age and Numerical scale!
- Select the dropdown menu for the y-axis in the Axes Data Selection in the Method tab
- Select Variables selected by the Y-axis tool
- Click on your list of variables in the variables tab or select individual variables in the
variable list
Extra exercise: Select Mode/Variable and make a scatter plot with sample 5301 on the X-axis an ’f'“de
sample 5302 on the y-axis to show the variables. * j::il
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Exercise 15 — Rank regression

“ Perform Rank regression
“ Work with Color gradient

===

IIIIIIIIIIRank
8

ID_31

<%, Qlucore Test Data Set2.gedata* 1.1 (Rank)

mmmmmmmmmmmm a
UUUUUUUUUUUU -
oooooooooooo
mmmmmmmmmmmm
Samples + » [ « | |
100 iahlelD I |
0

Course material — BTEP training. © Qlucore 2017



Exercise 15: Techniques

Statistics E Samples Variables | Log | [
Standard | Extended | Samples = X|
Input: All acti iabl 50,50
npu acuve variablies ]r Wars Annnmﬁms D EE' x d
Filter by Variance (o/gmey Rank -
vobes [ xmt t a0 e
Filter by Rank Regression
QY
Rank -
—0 Color gradient
p= 00295 % g= 029344 [ Order Samples According To
@ The annotation  Rank
Itwl = 2.5373 |R| = 0.62532 a Samples | Variables | Log | [
ilter b Id Chi ? X|
F_”fr v Fold Change —— (1 By X @ () Hierarchical dustering
: — rowers [ & —
Rank -
. Values D x [} I. q {"'
Rank regression el l D I Sort heatmap on Rank
[] Very Low 272
O Low 272
B Medium 474
[ High 272
Bl Very High 252

Sort values in ranked order
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Exercise 15: Steps

1. Close the open dataset and load the Data Import
Example.gedata file again.

2. Open a new synchronized plot. Make it a heat map.
Tile the plots

3. Select the Rank annotation(Sample tab). Sort the rows |1
in rank order if the are not correctly sorted.
Use the up and down arrows.

/. Create a color gradient for the Rank annotation:

“  Double click the colored box next to the “very low” value i =
1 V] B Low 22

to change color to a light color o 22

] O High 22

= Do the same thing on the ”very high” value but select a i »

dark color. Pick the colors you like.

“  Now click the gradient icon and follow the instructions.
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Exercise 15: Steps — continued

5. Color your PCA plot and your heatmap Q
according to the Rank annotation.

5. In the Statistics box select Rank regression and
Filter by  Rank Regression * r) -
select the annotation Rank. = . :

/. Drag the statistical slider until you have only 3
variables left.

2. Notice that the samples line up in the rank
order

9. Sort the heat map according to Rank Order Samples According T

@ The annotation Rank

(View/Order/The annotation: Rank) _
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Exercise 16 — Bar plot

= Display results in Bar plots

Variable ID_01 grouped by 'Gender' and 'Treatment'. Average of Variable ID_01 grouped by 'Gender' and
2.0 — ., Treatment'.
N L
1.
1.6 I~
1.6
1.4 -
1.4
. B _
1.2
1.0 ~ .
e B .
0.6 - :
o .
= 0.4] | @ :
9‘ 0.21 - % 2
g 2
0.0 @ ;
<
-0.2 .2
-0.4 .
-0.6 .
-0. .
-1.0 a
-1.2 2
-l.4 1.4
-1.6 n .
\){& \){» S R & ¢ \){& \)’5\' RO & & - \)'\N N & \)3'» R &
< ) <o < & 3% < L) < <t & 3% < ) & 9 < o
Female Male Female Male
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Exercise 16: Techniques

Method | Options | View | Cluster | Build Classifier | Classify
pe Mode wi= Data Selechol Mormalizatig

b () Scatter ™ Hist. () Heat @ Sample ) Mone
le ) Box Variahle n @ Mean=0

X Axis Data

Select Bar plot and
define x-axes

1= Gender

2% Treatment

Plot Settings Bar Plot
Grid Combine  Average =

Flip %Y axi

Whisker | StdDev  ~

View tab — More plot settings Options tab — for average bars
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Exercise 16: Steps

1. Load the Qlucore Test Data Set from the Help

menu. @ Bar
2. Select Bar plot and Select Gender O None
and Treatment for the x-axes. © stoucic -
@ Bar 1= Gender -
5. Select one (or several) variable(s) for the 2 Teamet -
y-axis

/. Colour the bars according to Treatment

5. Create average bars by selecting Average from Bar | =™

Combine  Average

options — to the far right in the Options tab thisker | SDEV ¥
6. Select Whiskers: Std Dev
Change the y-axis label to Symbol

Continue on next page....
QOLUCORE
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Exercise 16: Steps - continued

Plot Settings

2. Click the More button in the View tab and @ o
open the More plot settings Window F"“"a’“'

9. Set the size of the 2nd x-axis label to 15

10. Change the distance between the individual
ba ) and the groups ] Component Label

[] ratia Label
¥ Axis

| More Plot Settings

Axes | Titles

11. Change the angle of the first x-axis label s ]
Font angle 45 E
[] Log Scale

¥ Axis
Show Labels

Label Font Size [Auto] 10 S
Font angle o] E
Log Scale

Same ¥ Axis Scales

Secondary X Axis
Show Labels

Label Font Size  [Aute] 10 S

Font angle o] EI
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Exercise 17 - Clustering

Use k-means clustering to find structures

Use Silhouette plots to evaluate clusters

Silhouette plot of kmeans-4 (1) clustering

rrrrrrrrr
Nbr of samples: 13
Avg silhouette: 0.067

CCCCCCCCC
Nbr of samples; 20
Avg silhoustte: 0.172

CCCCCCCCC
Nbr of samples: 20
Avg silhoustte: 0.110

lllllllll
Nbr of samples: 19
Avg silhouette: 0.153
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Exercise 17: Techniques

|Daia|MEﬂ'|od|{bﬁuns|Uiewlﬂuster Method | Options | View | Cluster | Build Classifir | Classify |

3 Maode Axiz Data Selection Mormalization
Mumber of Clusters 4 5 () Scatter () Line (7) Hist. () Heat @ Sample ¥ [h‘ﬁm“ '] @) None (@)
[{bﬁﬂfﬂ v] E] i) Box Variable | |y |None' ~ | @ Mean=0,1

X Axis Data

Cluster Silhouette plot settings

@ Sihouette kmeans-4 -

] Cluster-1
B Cluster-2
[J Cluster-3
B Cluster-4

Colour the clusters
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Exercise 17: Steps

Load the Leukemia Example Clustering dataset

2. Perform variance filtering so that you keep approx 1400 of the
variables

3. Go to the Cluster tab, set no of Clusters to 3 and press Run

Colour the samples according to the new clustering annotation (k-
means-3)

Open a New synchronized plot and make it a Silhoutte plot
Inspect the clusters in a silhouette plot
(Select Bar, X-axis, Silhoutte, k-means 3)

/. Use the mouse tool Mark to mark the sample with a negative
Silhoutte value

2. Repeat step 3-6 with 4 clusters. Which cluster option seems most
relevant?
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More info — www.qglucore.com

“ Qlucore Omics OLUCORE

Explorer

OVERVIEW  FEATURES  VERSION 232 Q&A  REFERENCES  DOCUMENTATION

COMPANY PRODUCTS CONTACT SUPPORT

= Tutorial
DOCUMENTATION
* Reference manual

DOWNLOADS

Nord, MD, PhD,

Below you will find various documents and video clips which will make it easier to use Qlucore Omics

Explorer. All of these documents and films have deliberately been kept short to ensure greater clarity

and focus.

= List of References of Implemented
Algorithms and Methods

“ Homepage

MOVIES AND INTRODUCTIONS

Introduction To Qlucore Omics Explorer

Introduction to 2D plots

* Films

Qlucore Omics Explorer Features

Qlucore Omics Explarer - a very brief introduction

“ How to documents
= FAQ
“ Monthly webinars

“ Register on the
homepage

Working with fewer samples.

Waork with subgroups and find discriminationg variables. Generate lists
with p- and g-values.

o] = o]

Qlucore Omics Explorer Tutorial

N

R video

Mote: No
sound.

i video
B por

A video

R video

R video

B por

™ -

"Qlucore Omics Explorer is adding more creativity to our research than any other software I

have use

partment of Clinical Genetics Lund Uni

& LoGouT - QLUCUST@QLUCORE.COM

= GET THE VISUALISATION GUIDE

DATA

GENE EXPRESSION
PROTEIN ARRAY
MIRNA

DNA METHYLATION
PROTEOMICS

DISEASE AREA

CANCER
OBESITY
DIABETES

PERFORMANCE
T

-

SCREENSHOTS

Lol B
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Contact/Support

" Please feel free to contact us if you have any
guestions.

glucoreinfo@qlucore.com

support@qlucore.com

Course material — BTEP training. © Qlucore 2017


mailto:support@qlucore.com
mailto:support@qlucore.com

