Instructions to Run a sample

dataset in InfernoRDN
(previously DANTE)

Ashoka Polpitiya



Data

e Two conditions — A and B

 Each condition has three samples run in
duplicates.

e This results In 12 runs In the dataset.



Related files

« MT _AbundanceData.csv : MassTags
(peptides) and their abundance values.

* Protinfo.csv : MassTags to Protein
relationships.

* bioinformatics supplement.dnt : Session
file saved with the resulting data.



Summary of analysis

Data loading
Factor definitions
Log transform
Correlation plot

Normalization
— Central tendency adjustment

Rollup to proteins

Plot rollup results

ANOVA on proteins

Filter proteins with p < 0.05
Cluster heatmap



Menu: File = Open - Expression File

Data loading

& Select Columns

— &vailable Columns

tMazs_Tag D
Al_und
Al_un2
AZ_runl
A2 run2
A3_runl
A3 _run2
B1_runl
B1_run2
BZ_runl
BZ_run2
B3_runl
B3_run2

— Unique Row 1D [Masz Tag or Probeset (D]

— [ Pratein D [Only for Proteomics Data)

— Data Columnz

ok

Cancel

& Select Columns

Step 1

— Available Columns

— Unigue Row ID [Mass Tag or Prabeset [D]

Masz_Tag_|D

— [ Protein ID (Only for Proteomics Data)

— Data Columns

A1_runl
Al_un2
A2_tunl
A2_un2
A3_runl
A3_run?
B1_runl
B1_run2
BZ2_runl
BZ_run2
B3_runl
B3_run2

Ok

Cancel

Step 2



Data loading

Menu: File = Open - MassTag -Protein File

& Select Protein Information

— Awailable Columng

Mass_Tag ID
Ref_|D
Reference

— Unigue Fow [0 [Masz Tag]

— Protein D= [IP1)

0K

] [ Cancel

& Select Protein Information

Step 1

— Awailable Columng

Ref_ID

— Unigue Fow [0 [Masz Tag]

tass_Tag ID

— Protein D= [IP1)

Reference

] [ Cancel

Step 2




Factor definitions

Menu: Statistics = Define Factors
» Define two factors

 Condition with two levels (A and B)

* Replicates with 6 levels (1 ... 6, each corresponds to a sample)

& Define Factors

~

Change or Define New Factorsz:

Factars:
Condition Add

Condition

>>

Factar Values [levelz]:

m I=

Cancel

=

& Factor Information

Lo

Set Factors:

Datazet Mame

Al_unl
A1_und
A2_und
A2 und
A3 nl
A und
B1_muni
B1_junZ
B2 runl
B2 run2
B3 runl
B3 junZ

Condition

mmm Mo m e

Replicates
3

Fill roves bielow

Fill <n= blocks

Fill =n:= blocks cwclically

Fill random

o T N

[ Cancel




Log transform

o Select the ‘Expressions’ table
Menu: Pre-Process - Log Transform

& Log Transform

Log Tranzform Parameters

Data Source:  Expressions

Baze
{(#) Log? E
1
2 Loglad
O Log @ Muliply
Biaz will be
ddddddddddddd O .‘I:"-dd

eeeeeeeee
transforming.




Correlation plot

Menu: Plot = Correlation

Color Key
and Histogram

30

Count
20

10

il

0.6 o7 [ik:} 08 1

% Select Correlation Plot Parameters

Conelation Plots

Data Sowrce:  Log Expressions

— Plot Properties

— Select Datasets to Plot ————

(%) Heatmap Siyle

Correlation R ange:

A1 _runl
Black-Body | bw Al_nn2
4 A2_runl
O 2D Box [Dmniviz] Style il A2_run2
(i A3 runl
Blue+hite-Fed a[n 23 rur2
= B1_runl
O il Mim: 0,55 B1_run2
Ellipse Styl F |
ipse Style Color: [l - Mag 1 B2_run
B2_run2
() Scatter Style oS B3 funt
== B3_run2
Font scaling: 1.0 oot 1z
[] Transparent Background (Only for PHG format) Tz
[[] #dd DatesName Stamp s 10
0K [ Defauks | [ cancel

A1_mnl
Al_mn2

A2_mnl
A2_run2
A3_mnl

Possible outlier

B1_run1
B1_run2
BZ_run1
B2_run2
B3_runi
B3_run2

A3_mn2

Al_runl

Al_run2

A2 runt

A2 runz

A3 runl

A3_runz

B1_runl

B1_runz

B2_run1

B2_run2

B3 _runl

B3_runz



Other plots

Q'Q pIOtS (Menu: Plot &> Q-Q Plot)
HiStOgramS (Menu: Plot > Histograms)

BOXplOtS (Menu: Plot = Boxplots)
. etc.



Normalization

e Lets perform a central tendency

adjustment

Menu: Pre-Process - Central Tendency

h"- Select Options

Central Tendancy Adjustment

&djustment
) Divide
® Sublract Tendancy
(*) Mean
O Median

[] Mew Center at Zero?

The Central Tendancy of the zelected data will be
adjuzted i terms of Mean or Median.

“'ou can chooze to center all values around zero or
otherwize it will zelect the mawirnum Mean/tedian
value in the datazets as the new Mean/Meadian.

Subtracting iz suggested for log transformed data.




Normalization

£ §
2 ]
¢
: I i
: 4
§ ¥ : 4
; I
+~ ¥ : '
T T T T T
by 3 & 5 & 8 g

- - = 4+ + 7 -+
: i . ¥ i :
® L @
T T T
T 0 L %
o y




Rollup to proteins

Menu: Rollup = RRollup

& RRollup Options

HRBollup - Reference Peptide Based Scaling. Rollup

Data Source: | Mean Centered w Thiz method assumes that the data is in log scale.

Select Options for Pephide Scaling
kinimum Presence of at least Miri Muriber of Pentid
one Peptide for a Protein [%]; ml:z:mre;;gr%rabb:'pTle:E

Exclude peptides from scaling sl (el et il
if they are at least not present > Test
int thiz many datasets:

Include 'One-Hit\wonders: [ Follup as Mean [default Median): []

[] Mean Certer Peptides to Zero Mean

[] Plat each Pratein/Peptide profile to a folder [ aRMNIMNG: Could be wery slow)

| |

[ Defaults ] [ Cancel l




Plot rollup results

Menu: Plot = Protein Rollup

& Plot Protein Rollup Values

-

Plot Protein Rollup Data

Expression Data uzed: |Mean Centered

Protein D ata: Froteins{R R allup)

— Select a Pratein to Plot [Tatal: 443)

|PI:IPI00000230.5
IPEIPIOO00O0E16.1
|FI:IPI000003E1 1
IPEIPIO0000E7 4.1
IFI:IPI000032631
IPEIPIOO003362.1
IFI:IPI00003517 1
IPLIPIO0003265.1
|FI:IPI000033431
IPEIPIDO00S159.2
|PI:IPI00005161.3
IPEIPIOO00S1 62,1
IPI:IPI00005363.1
IPEIPIOO00EE10.1
|PI:IPI00006SES1
IPEIPIDO0072E3.2
IPI:IPI00007702.1
IPEIPIO0007750.1
IPI:IPI00007752.1
IPEIPIOO00Z219.1
IPI:IPI00005274.3

Shawe D atazet Mames on #-ans

b

e

o~

Cloze

[ Pt |

Scaled Data RawData

Scaled and Outlier removed
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Menu: Statistics 2 ANOVA

ANOVA

& ANOYA

Select Parameters for Hypothesis Testing:

Data source:  Proteins(RBollup)
Auwvailable Factors: Fized Effects:
Replicates Condition
Rardam Effects: [
Finimum Murnber of Data ~
Faints per Factaor Level: (]

& DANTE 0.90 - [Main - MT_AbundanceData.csv]

BEX

!;- File  Pre-Process  Rollup  Statistics  Plot Tools  WWindow  Help - & X
) T S @ e e x| 53 5 oo ML e @) |
= 8 DanTE Fvalues
| Expreszions{ClDocuments a D Condition Condition[q]
F'mtEi”'”f':' _ b 001 IPLIPIODO002305 | 0.273097079789.. | 0745373039437,
tzgt::;presmm 002 | IPLIPIDO0O0STE.] | 0.200377706421... | 0.703545999502...
1 Mean Centered 003 | IPLIPIOOOO0SGT.1 | 0.990990671413... | 0.995168956169...
= 1. Proteins(RRollup) 004 | IPLIPIDO0O0STA. | 0470385258333, | 0.861237465021 ...
3 ScaledData(RRollup) 005 | IPLIPIODDO32ES.1 | 0.568034699777... | 0.917209246751...
?mo:i':lffemwmmﬂ””“ 006 | IPIIPIONO033621 | 0.991975431848. | 0995462772750,
= [ pvaluss 007 | IPLIFIOO003E17.1 | 0.021384486692... | 0.266195994067..
Notsed 008 | IPLIPIOO003SGS.1 | 0355053493300, | 0.632621799742...
009 | IPLIPIOO003345.1 | 0.037351062630... | 0483202313011 ..
010 | IPLIFID000S159.2 | 0.922776252059... | 0.995168956169...
- || 011 |1PHPI00005161.3 |0.133639588552...| 0557289673779
ANV done. 446 Rowzd3 Columns.

Results — p and g values

Note: ANOVA results are similar to t-test in this case since there are only two conditions




Filter based on p-value

Menu: Tools = p/g-value Filter

-,

& p/q Filter

Filter bazed on p.q values

Data Source: |Proteins(RRollup) »

Select a column from p-value table;

Condition

Conditiori) - results in 59 proteins

Cuitaff
0.05
{(*) Less than
() Greater than

[ Ok, ] [ Cancel




Cluster heatmap

e Select ‘Filtered Data’ Menu: Plot > Heatmap

& Heatmap

Heatmap/Clustenng Parameters

Data 5election:

Data zource;  Filtered Data Use Row Selection in Data Grid

Starting row: |1
Color Palette | Black-Body B oo

(¥) Select a subset of rows:

Clusgternng:

Rows

() Hierarchical Clustering: (&) K-means Clustering:

Agglomeration method: K: &

Caplt kars [] Fix Random Seed

Diztance metric: |Euclidean M

Select distance metric for either Hierarchical or K-means

[ Columns

Hierarchical : Complete Linkage with Distance selected abowve

IPLIPID04446046. 1
IPLIPID0207I06.1
IPLIPID0248350.3
IPLIPID0Z 17468 2
IPLIPID0479285.1
IPLIPID0479266. 1
IPEIPIDD457306.1
IPEIPIDD455532.1
IPLIPID04G5428 3
IPEIPIDD414967.1
IPEIPIDD414895 3
IPLIPIDOZO0110.3
IPLIPIO0Z40675.1
IPEIPIDD 165486 9
IPLIPIO00134846.1
IPLIPIDOAE3160.1
IPLIPID0SS0482.2
IPEIPIDD480131.1
IPLIPIOO47TS36. 1
IPLIPID04 3958 2
IPEIPIDD3BZ700.1
IPLIPIDD382699.1
IPLIPID0282602. 1
IPEIPIDD382687.1
IPLIPID03B2696.1
IPLIPIDOZTTOST .1
IPLIPID0Z06000.3
IPLIPID0289334.1
IPLIPIOONT7E362.3
IPLIPIDOOZE:14.1
IPLIPID0S14669.1
IPEIPIDD478T16.3
IPLIPID0477225.1
IPLIPIO0473011.2
IPEIPIDD472787.1
IPEIPIDD382950.1
IPLIPID0Z 188165
IPLIPID02 183302
IPEIPIDDZ16624.1
IPLIPIO0010402 2
IPLIPIDOO03E1T .1
IPLIPID0480146.2
IPLIPID0472EET 1
IPLIPIOO47TE12.1
IPLIPIDO0410714.1
IPEIPIDD334432 3
IPLIPIDD333685.1
IPLIPID0233541 .3
IPLIPID0332819.1
IPEIPIDD30Z582.1
IPLIPID0Z202904.3
IPLIPID0220362 4
IPLIPIOO2 18570 5
IPLIPIDOZ 17472 .4
IPLIPID0Z 165021
IPLIPID0186280.5

-_ ¢ IPLIPID00Z0529.1

| IFLIFID0013044.2
I 1 {PI000 13208 1

K-means cluster heatmap of 59 significant proteins
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