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Motivation
Installation and running
Standard data sets

The DanteR front end
m DanteR menu items

m Object Browser

m History tab

m Table Display

Overview of all DanteR functions
DanteR add-ons
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You can perform a wide range of data analyses

Features are significantly improved over DANTE in many
respects

Data flexibility

Plotting

Statistical functions

Multi platform

Data exploration
Extensibility and scriptability

You can integrate data from different sources

You can easily share and reproduce your analysis,
algorithms and methods

—_Bridges experimentalists and bioinformaticists/

statisticians

Pacific Northwest
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Getting Started

Introduction to data vs. metadata

The DanteR front end

Loading and setting up data
Preprocessing and normalizing data
Generating descriptive plots
Performing simple statistical analyses
Data exploration

Saving output

—_ Creating your own DanteR add-ons

Pacific Northwest
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Windows setup

1. Install R from http://cran.r-project.org

2. Get the DanteR Installer from
http://omics.pnl.gov/software

m Requires .NET 2.0, most Windows XP, Vista and 7 have this
already

3. Follow the instructions to setup and run DanteR.
4. Check “Look For Updates” to update any changes.

DanteR Launcher, version 1.0.0.10 [ )[B)[X)

Look For Updates?
[] Restore Data?

Dizplay Options
Launch D anteR (%) Console

) RGui
() Standalone

Status: %

Pacific Northwest
NATIONAL LABORATORY
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http://cran.r-project.org/
http://cran.r-project.org/
http://cran.r-project.org/
http://cran.r-project.org/
http://cran.r-project.org/
http://omics.pnl.gov/software
http://omics.pnl.gov/software

Mac and Linux setup

» 1. Install R (www.r-project.orq)

® (Mac Only) Install GTK+ 2.18.5 framework for Mac from
http://r.research.att.com/

® (Linux Only) Install xc1ip and xsel

» 2. Follow the instructions at http://omics.pnl.gov/software
to install DanteR

» 3. To run DanteR, open the terminal (Terminal in Mac),
start R and type:

library (DanteR) ; dante()

DO B 2 = 49 (=F Thul12:03 PM jiel eno Terminal — bash — 80x24
F = —— S— - WE13880:~ d3j418% cd Downloads =
terminal WE13880:Downloads d3j410% 1s
About Downloads.pdf GTK_2.18.5-X11.pkg
DanteR R-2.11.1.pkg
DanteR.tar.gz R-2.9.2.dmg .l
Show A" DanteR_9©.98.2.tar RGtk2DfEdit_@.5.5.zip
DanteR_9.9.2.zip RGtk2Extras
TOD Hit - Tefminal DanteR_InstallFiles RGtk2Extras.tar.gz
_— GTK_2-1.18.5-X11.pkg RGtk2Extras_@.8.1.tar
GTK_2-2.18.5-X11.pkg startingwithl_ift.pdf |
[ Definition 8 adjective 1 of, forming, or s... GTK_2-3.18.5-X11. pkg gtk2-runtine. dng
GTK_2-4.18.5-X11.pkg tllflhply ub.dm
HEIESSB Downloads d3j418% R CHD INSTALL RGtk2Extr tar gz |
Applications * installing to Li h ry ‘/Use fd3)41ML h yin:’. “11/ibra ry’ .
nstalling *source* package ‘RGtk2Extr . |
X * R | ’
\ Documents OpeName: Terminal + preparing package for lazy loading |
_|Path: fApplications/Utilities * "E_‘D : _
r| Unitvueuunuesr ++ installing help ind
#+ building packag d - J |
h Uni(odeUlilities.h *% testing if installed package can be loaded .:, 't
# DONE (RGtk2Extras) v
r| MacErrors.r WE13880:Downloads d3j418s I TORY

6 / Proudly Operated by Battelle Since 1965
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http://www.r-project.org/
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Data containing
the row data

T_Row_Metadata

Table
containing the
ariginal data

T_Data

PK |Key_Field

Data containing the

column data

Datal
Data2

T _Column_Metadata

RowField1
RowFieldZ

—® | Data -

o Datad

Datad

Data_Column
FactorField1
FactorField2
0ld_Data_Coalumn
Alias_Data_Column

Table containing the log
transformed data. If links
established to original data, links
are carried to logtransformed
table.

T Data_LogT11

Data2
Datad
Datad

Data is kept in crosstabs
(rows are peptides,
columns are experiments)

We keep track of data Iin

crosstabs by linking data
tables to row and column
metadata tables via row

and column names

Like Access (but simpler)

Column metadata
(information about
datasets) is the same as
factors

Row metadata could
contain peptide mass tag

ID’s, protein |D’s;.8{Cnorthwest

NATIONAL LABORATORY
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File

sImport Tables
*Excel/SQLite/etc
*Nonstandard

*Close Table

Load Workflow/Script

*Open Session
*DanteR Session
*Old Dante
Session

«Save Session

«Save Session As...

*Close Session

*Export Session

*Quit

Data

*Table Display Options
*Merge

Filter

*Sort

Edit Factors

*Apply Command

Metadata

*Define Factors
*Define Row Metadata
Link Metadata

*Plot Links

*Create Aliases

*Apply Aliases

*Pre-process
*Normalization
*Eigenvalues
Linear Regression
LOESS
*Quantile
*Central Tendency
*Impute
sImpute Missing
*Model Based
ANOVA
*Rollup
*Rrollup
«Zrollup

*Qrollup

Pacific Northwest
NATIONAL LABORATORY
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«Statistics

ANOVA

*Model Based Imputation

*Shapiro-Wilks
*Kruskal-Wallis
*Fisher Test
*P-value Adjustment
*\Volcano Plot

*Split Significant

Plotting

*New Window
*Switch Active
*Plot Options
*Matrix/Scatter Plot
*Plot 3D
*Histogram

*QQ Plot
*Boxplots
Scatter/Ellipses
«Correlation
*Venn Diagram
*Row Means

*Explore
Clustering
Pattern Search
*PCA Plot
*Dynamic Row
Plot

*Addons
*Change Addons
Location
*Refresh

Help

Pacific Northwest
NATIONAL LABORATORY
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DanteR Menu Bar

DanteR Icon Bar

File Data Metadata Pre-Process Rollup

-—; @ EE OE | e s

Object browser

DanteR Object Filter by: ||:Iata sets j

Browser Box

|names 1 | type ;l

DanteR History

Tab

DanteR., v0.0.2

_ioix)

Statistice Plot Explore  Addons  Help
oo B W PR B | & Q
Histary l

Open... | Save As... | Logging | Run Selected Fun All

# Written by Tom Taverner <Thomas. Taverner @pnl.gov = and Ashoka Polpitiva
# for the U.S. Department of Energy (PMML, Richland, WA, USA)
# Website: http:/fomics.pnl.gov fsoftware

Motice: This computer software was prepared by Battelle Memorial Institute,
hereinafter the Contractor, under Contract Mo. DE-ACO5-75RLO 1830 with the
Department of Energy (DOE). All rights in the computer software are reserved
by DOE on behalf of the United States Government and the Contractor as

# provided in the Contract.

AF AF AF A A

# MEITHER. THE GOVERMMENT MOR. THE CONTRACTOR. MAKES ANY WARRANTY, EXPRESS OR
# IMPLIED, OR. ASSUMES AMY LIABILITY FOR THE USE OF THIS SOFTWARE.

# This notice induding this sentence must appear on any copies of this computer

# software.
-

Console Display (optional)

B

i

10

R version 2.9.2 (2089-08-24)
[Copyright (C> 20@8? The R Foundation for Statistical Computing
ISBN 3-780051-87-8

R is free software and comes with ABSOLUTELY MO WARRANTY.
You are welcome to pedistribute it under certain conditions.
Type 'license{>" or ’'licence<>’ for distribution details.

Hatural language support but running in an English locale

R is a collahorative project with many contributors.
Type ’‘contributors(>’ for more information and
‘citation{>’ on how to cite R or R packages in publications.

Type *demo(>’ for some demos, 'help(>’ for on—line help. or
‘help.start{>’ for an HTML brouser interface to help.
Type *q{>’ to quit R

Loading required package: stats
[Previously saved workspace restoredl]

> pi
[11 3.141593
>

I RGui - [R Console]

'thwest
| LABORATORY
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Object Browser |

- » Filter By lets you choose
"d DanteR, v0.0.2 data sets, functions, or
saved plots

» You're interested in data
sets most of the time

» Right click for context

Filter by: data sets b menu on an item
names » Show Item brings it into
[ T_Data the table viewer

i T_Row_Metadata » Save, Rename, Copy,
Delete do pretty much

“E T Date, Logt A what you'd expect.

Rename |
Copy \;7/
Delete - Pacific Northwest

NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965
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History tab

llup Statistics Plot Explore  Addons  Help

[

cc v ® | W o PA = 0

History

[

Open... ] [ Save As... ] [ Logging ] [Run Selected] [ Run All

™ Lll? LAl WM Ll T W W e W ) LU A S Wl T T LT W e S T e s

# provided in the Contract.

#

# MEITHER. THE GOVERMMEMT MOR. THE COMTRACTOR MAKES ANY WARRANMTY, EXPRESS OR
# IMPLIED, OR ASSUMES AMY LIABILITY FOR THE USE OF THIS SOFTWARE.

#

# This notice induding this sentence must appear on any copies of this computer

# software.,

source("C: /R faddons/SQLiteConnect.R")

source(C:/R faddonsftest.r)

Boxplots_T_Data <- Boxplots(x=T_Data, Columns=MNLLL, colorByFactor=TRUE,
colorByFactorChoice ="Dataset”, labelscale=1, boxwidth=1, outliers=TRLE, showcount=TRUE,
do.ylim=FALSE, ymin=0, ymax=30)

Boxplots_T_Data <- Boxplots(x=T_Data, Columns=MULL, colorByFactor=FALSE,
colorByFactorChoice ="Dataset”, labelscale=1, boxwidth=1, outliers=TRUE, showcount=TRUE,
do.ylim=FALSE, ymin=0, ymax=30)

Boxplots_T_Data <- Boxplots(x=T_Data, Columns=c{"P10A", "P10B", "P11A", "P11B", "P124",
"P12B", "P13A%, "P13B", "P14A", "P148", "P15a", "P156", "P16a", "P16B", "P17a", "P17B", "P18A",
"P18B", "P19A7, "P19B", "P1A_", "P1B_", "P2A_", 'P2B_", 'P3A_", 'P3B_", 'P4A_", P4E_", P5A_",
"PSB_", "PEA_", "PEB_", "PTA_", "PTE_", "PBA_", "PBB_", "PSA_", "P9B_"), colorByFactor =FALSE,
colorByFactor Choice ="Dataset”, labelscale=1, boxwidth=1, cutliers=TRUE, showcount=TRUE,
do.ylim=FALSE, ymin=0, ymax=30

Boxplots_T_Data_LogT_CentralTendency <- Boxplots(x=T Data_LogT_CentralTendency,
“olumns=c("P10A", "P10B", "P11A", "P118", "P12A", "P128", "P13A", "'P138", 'P14A", 'P14B", 'P153",
158", "P16a", "P16B", "P17a", "P176", 'P18A", "P186", "P19A", "P19B", "P1A_", "P1B_", "P2A ",

2B ", "P3A_", P33BT, P4A_”, P4B_T, 'PSA_", "PSB_", "PEA_", "PEB_", "PTA_", "PTB_", "PBA_",
8B_", "P9A_", "P9B_"), colorByFactor=TRUE, colorByFactorChoice="Dataset”, labelscale=1,
boxwidth=1, outliers=TRUE, showcount=TRUE, do.ylim=FALSE, ymi

Logs all the executed
DanteR commands

Can open, save and
close them as *.R
files

Can edit the
commands on the
window to replay or
run loops, etc

Highlight a command
and click “Run
Selected” to re-run

Pacific Northwest
NATIONAL LABORATORY
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History | SampleInput4DAnTE_LR 3§ | T_Column_Metadata 3§

T_Column_Metadata Dataset | Tregb—-=*

Tk 1

13 J )

1 P10A: {
................ Cl:ll:l"r'
2 P10B { Pasts
3 P11A {
Rename Column
= P11B {
c P17A c Insert Column
Delete Column
& P18 C Clear Contents
7 P13A {
Sort...
8 P13E 'l
q P14 C Character
10 P14g 0 Integer
11 P15sa| o * Factor
2 pisa| ¢  logica
13 P56 0 Murneric
14 P16E g Edit Factors. ..
15 P17a ¢ Shorten
16 P17E d To Row Mames
17 P134 Control A
13 P13B Control B
19 P14 Control A
20 P15B Control B
21 P1A_ Treated A
S— 17 oiR Traska A n

Similar to other spreadsheets
— right-click brings up context
menu

First column are row names,
top corner is data set name

Right click on column headers
for

m Set column type — numeric,
factor, etc

m Insert, Delete, Copy column
m Rename Column header

Right click on corner for
copy/paste of entire table —
useful for Excel

Pacific Northwest
NATIONAL LABORATORY
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DanteR dialogs

» Functions accessed via dialogs and menus try to give
their output sensible names

» For example, ANOVA on MyData produces a table called
ANOVA MyData

» If you want to do ANOVA again in a different way and
want to keep the old ANOVA_MyData, right-click-rename

the old table to something else.

T Col i

"l T Data_Log
Save [tem

Rename %

Pacific Northwest
NATIONAL LABORATORY
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File/Import Tables/ Excel/CSV/etc - 1

I Import Table, Step 1 | » Import Tables Wizard
— - | » First step is choose file

"C:V\RV\DanteR Examples\\MIAID _STM. txt”

Choose Table In File ’ :i Ie type IS aUtO
C:'\R\DanteR ExamplesNIAID _STM. txt aSS I g n ed

» We assume that txt
filles are tab delimited
text with column
names

» Choose table for
Excel, SQLite files |
~7"

Pacific Northwest
NATIONAL LABORATORY
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File/Import Tables/Excel/CSV/etc - 2

I Import Table, Step 2

Settings For Importing A Table

Table Type Table Mame IUnigue Row ID (Mass Tag or Probeset ID) Create Row Metadata Table
() Import Table As-Is T _Data Mass, Tag.ID L Table Mame

© Data Crosstab All Columns Columns To Indude (Must Be Mumeric) T_Row_Metadata

© Row Metadata Row Metadata Columns

() Column Metadata (Factors) Protein. Description Log_A
Loa B Ref.ID

Log_C Reference

Stn_A Mass. Tag.ID
Stn_B Peptide
Stn_C
[ K l l Cancel l

» To get numeric data into DanteR, choose “Data Crosstab”

» Move numeric fields from “All Columns” into “Columns to
Include” and call your table name something short.

» Set “Data Row ID” to the unique row index (Mass Tag ID or
ide sequence) Use Row Numbers if you-don't have,%p,ef

0 lon (protelns pathways etc) to  Pacific Northwest

Proudly Operated by Battelle Since 1965




File/Import Tables/Excel/CSV/etc - 3

[ Data Loading Information 4] » DanteR will remove redundant
Information when you load data

» This means data rows with

Size of input data set NIAID _STM :
8591 rows x 11 columns

Vot Tog D key fomT.Data duplicated unique ID’s are
Final size of data crosstab T_Data : removed
Feronsx@edm: » A “Data Loading Information”
Final size of row metadata table T_Row_Metadata : . .
3591 rows ¥ 5 columns message SU m maI'IZGS the Iﬂ pUt
and output data table sizes
o | * !fnon-duplicate rows are
removed the program will warn
the user

Pacific Northwest

NATIONAL LABORATORY
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File/Import Tables/Nonstandard
o T S b Import Tables makes

Choose File

C:\R\DanteR ExamplesIAID_STM. txt Lines To Preview: (5 & fO 'm att| n g assum pt| ons
File Preview 1
Ré?I[;EWi{gFerence Protein Description Mass TagID Peptide Log & Log B Log Wh I C h m ay n Ot b e tr u e

102 PSLTO34 putative adhesin {Salmonella typhimurium LT2 5G5C 1412 37510352 PDA

For text-format tables (ixt,
csv) and crosstabs that are
Tl Read Optars——— In a weird format (no
eeomnse mncam | column names, unusual
[ Fie Contains Header RoN  umber Of Rows o Sk [0 a separator characters, etc)
o colmGases et v you can try Open Table

[ ] read Strings As Factors

103 PSLTO44 putative integrase protein (rlga) {Salmonella typhimurium LT2 5G5C1412F 372
3720 PSLTO46 putative carbaonic anhydrase {Salmaonella typhimurium LT2 SG5C 1412} >
3720 PSLTO46 putative carbonic anhydrase {Salmonella typhimurium LT2 SGSC1412}

MA String | MA

S —— » Load them Iin and hit
“Preview Table” to see if R

D | s can read them as a table
2 103 PSLT044 ium LT2 SGSC1412} .
3 3720 PSLTO46 iumLTESGSCHlE} > Play around Wlth the Table
: e aniresescin Read Options till Preview

24738%% works, then hit OK —try
— previewing more-lines if
} there’s still a problem.‘%’%

Pacific Northwest
NATIONAL LABORATORY
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Close the table you have selected

You can load a saved R workflow or script and execute it
using this command

Pacific Northwest
NATIONAL LABORATORY
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R sessions contain all the objects you are working with
Save your sessions often

If you load a session containing MyDataTable and
MyDataTable exists in your current R session, it will get
written over

DanteR can load previous old-version DANTE sessions
(.dnt) or R sessions (.RData files)

If you load an old-version DANTE session, DanteR will
convert table names and formatting so they're compatible

Save Session saves the current session silently, Save As
renames it

Pacific Northwest
NATIONAL LABORATORY
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Remove everything in the workspace and close any open
tables in the viewer

Won’t remove anything with a name starting with “.
(these are invisible)

NATIONAL LABORATORY
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File/Export Tables

» EXport tables in your

[’ Export Selected Tables To File | session to su pported
Select Tables fo rm atS
Choose File All Tables
"R \\DanteR Examples\\something, xls” Fisher LR_LogT T Dataseffects > S e I e Ct tab I eS yO u
o st want to export
g ZEZ:MF :I::;IME:?LT: LogT T DataéScaledData > SQ the . Excel 2007 1
() cav RRDIIup:LR:LDgT:T:Data g0riginalData 3 Exce | an d AcceSS WI | |
g ::iess Tables To Indude Save aS S h eetS Wlth I n

- the exported file

Cverwrite Existing Tables? == | ANOVA_LR_LogT_T_Data

» CSV and TXT will
Save as separate
files

» For CSV/txt, files are

l [ Cancel ] named
<filename>_<tablename>

<extension> \g/

Pacific Northwest
NATIONAL LABORATORY
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File/Quit

Quit from R if you don't
want R to keep running

R will quit automatically
if it isn't running in a
visible window

Save Workspace if you
want to start using the

same objects the next
time around

o

Pacific Northwest
NATIONAL LABORATORY
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[’] Table Display Options

Set options for displaying data in tables.

Decimal Places

&

Floating point display?

| | Cancel

Display of numbers in
tables

Apply Formatting:
orettier table display,
out a little slower to
oad

Decimal Places

~loating point display:
switches between
314159.26 and
3.1415926E5

Pacific Northwest
NATIONAL LABORATORY
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Data/Merge

Data Frame x

ANOVA_LR_LogT_T_Data |

Data Frame y
AMOVA_LR _LogT_T Data |+

Sort

Merge two data frames

h}l’ Common CoIUMmnS or row Names, or o oter Versions or da dSE JOIN operanons

Fields in x

TreatmentStn,est
TreatmentStn.pval

o
|| v i
|| B

Indude All Rows in x

''''''''''''

Include All Rows in y

[

oK

|| concel

25

\» Perform a left, right or

outer join on 2 data
tables on selected
common columns

» Select row.names for
row name merge

» See ?merge In R

Pacific Northwest
NATIONAL LABORATORY
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Apply Filter To Data Table

Filter Dataset Using... Select Data

() Colurmns LR_LogT T Data
{(*) Column Metadata ]
- Metadata Field
() Rows

Treatment

() Row Metadata

Exdude Ttems
Type of Filtering

{¥) Match A Subset 5tn
() satisfy Expression

Expression

Select Data. ..

[l
[+1]

Filter datasets using either
subsets of rows, columns, or
linked metadata (see
Metadata) — your table needs
to be linked for metadata
filtering

Select data frame, filter type,
and a subset of items to
exclude

Create a new table containing
the filtered items

For example, filtering T_Data
by Column
Metadata/Treatment allows
only log-phase datasets to_be
selected.

NATIONAL LABORATORY
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Data/Sort

1Y Sort Options

Sort Key Selection

@) Defaut {(*) Ascending
rows w | () Character

) Numeric () Descending

@ Defaut (*) Ascending
Log_A » | () Character

) Numeric {) Descending

Add/Remove Keys

|:5.|:||:| A Key| |Rem|:n.-'e A Keyl

[ oK ] [Can-:el ]

» Must have a table
selected In the viewer

» Choose a key to sort
by

» Can add additional
keys

» Coercion to character,
number and
ascending/descending
sort

Pa°f°"‘°:;‘§

Proudly Operated by Battelle Since 1965



28

Requires an open table

I~ Apply Command

Enter Cade (Ctrl-Enter Ta Run)
hist|

[ ] apply Function
Over

Put Output In Table
Position to Insert

Apply a command or function to cell selection.
Selection is stored as variable x.

() Replace
(") Bottom
(¥) Right
Put Qutput In Another Table
[ 0K l [ Cancel

| =

Apply an R command to any

selected data region in an open
table

For example:

® hist displays a histogram

m hist(x, 50) displays histogram with 50
breaks

m image displays a heatmap

Put Output In Table replaces or
Inserts the command output

B rowSums INSerts row SU the
right. Fac N'%c'?'N?[EA;’!SEETEW

Proudly Operated by Battelle Since 1965



I Factor Editor

Column Selection
Treatment b

Factor Level Order

Control (first level) is: Log | Maove Up |
gl
Edit MName
Add Level

[] Levels Are Ordered

+| Factor Contrasts (For Experts)

oK ] | Cancel

S

A factor Is a set of
categories your data sets
belong to for the purpose
of applying statistical
functions

For example, control
versus treated; 0, 30, 60,
120 minutes post
treatment; etc

You can edit factor levels
and ordering, and set
which factor to treat as the
control

By default, we compare all
factorlevels to the first.

See RGtk2Extas,help.file



I< Factor Editor

Column Selection
Treatment

Factor Level Grder

L
Control (first level) is: Log Maowve Up
Stn
Edit Mame
Add Level
Remove Level
[] Levels Are Ordered
=l Factor Contrasts (For Experts)
Contrast Coding
5 Treatment (default) - contrasts each level with the first.,
" The first level is omitted.
~ Helmert - contrast the second level with the first, the
== third with the average of the first two, and so on.
) Polynomial - contrasts based on orthogonal polynomials,
'f:} Sum - sum to zero contrasts.
~y SAS - treatment contrasts with base level set to be the
" last level of the factor.
oK Cancel
30

Advanced concept

Factor contrasts code
how your factor Is
treated by statistical
functions

The default (treatment)
treats the first factor
level as a baseline

Sum treats the
average of all datasets
as a baseline

See RGtk2EXxtras help
and ?contr.treatment in
R

Pacific Northwest
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Metadata/Define Factors
>

F’a Column_Metadata
Use Rows In This Data Set

T Data
- >

Mumber of Fields

>
>

If you've already defined
T Column_Metadata, this
opens the table,
otherwise...

Select the data set you
want to use, then put in the
number of fields (factors)
you want

For example:

You have Treatment
Information and Biological
Replicate information = 2
fields = enter in “2” and hit
o 7
Pacific Northwest
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R ¥ | T Column_Metadata 3

r A

1

Copy
Copy With Mames
Paste

Edit Factors...
Randomize Selected

Fill In Cydles

A

I'Y Blocking g| I:I|.

Select Blodk Size [P L

Cancel K, |

32 /

L L R T T X I 5 I L D L I = A =

Rename the new column using
right-click on column header

Ways to put your factor
iInformation in:

1. Fill some cells with one value
m Enter a value into a cell

m Highlight a column region with that cell at
the top and right-click

®m Choose “Fill Down”

2. Fill cells with a pattern
m Enter several values into different cells
m Highlight a column region and right-click

m Choose “Fill In Cycles” and select the
block size

m The region will be filled with blocks.

3. Copy and paste in from Excel or
Notepad — use right-click or Ctrl-V

Pacific Northwest
NATIONAL LABORATORY
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Metadata/Link To Metadata

» Select a data set and

Choose Data Set Link Row Metadata 1 "
| check it contains
Link Row Mames To Table 1
T Row Metadste linked row and column
Co et metadata tables
Link Column Metadata > The Key ChOICe erIdS
Link Column Mames To Table = A
e will automa_tlcally,
s et Koy populate — if they're
Dataset v blank, the links are
oK l I Cancel ‘ b rO ke n .

» Hit “OK” to make the
link.

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



34

Metadata/Plot All Links

'] Plot_All_Links

Select Row and Column Metadata Tables to Plot
Row Metadata

T Row Metadata

Column Metadata

|SEIE|:t Data... |

T_Column_Metadata |SEIE|:t Data... |

Cancel |

» How can you see all
the links at once?

» Select your row and
column metadata
tables (it should default
to their names)

» The function goes
through all linked
tables and plots how
they are linked,
highlighting problems
e
Pacific Northwest
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T_Row_Metadath LogT_T Data
N S
Mass.Tag.ID
Mass.Tag.ID Data_Column
Data_Column
‘dﬁ_ﬁ_—'_ﬁ\k
T Data T Column_Metadeiita
—~—

Badly specified links shown in
red.

Bad Row/Column Items:
means the row/column
names of your table aren'’t
contained in the row or
column metadata

Bad Row/Column Key: your
table is pointing at a
nonexistent key.

Pacific Northwest
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Metadata/Create Data Aliases

4 Data Column Aliases Ll » Long data set names
This function creates aliases for data sets. are ann Oyl N g

Choose a data set with linked column metadata

Choose Data Set » We can change them
Select Data. . globally and reversibly
Shorten Mames? by US|ng a|IaSGS

Length to Shorten
» | » Select a data set and
hit OK

Cancel |

Pacific Northwest
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aﬁstiu: F'Iu:;u Ex.mnri Ai:lnns .I:Elp T L T h e n O p e n u p
—— T_Column_Metadata
:nIumn_M;tadata 1 Dataset  Treatment Tech_Rep Old_Dataset Alias_Datase an d n Otl Ce 2 eXtra

P10A P10A Control A P10A P10A

P10E P10B Control B PI0E  Mew MName| CO I u m n S :

P11A P11A Control A P11A P11A

P11B P11B Control B P11B P11B Old Dataset and

P124 P12A Contral A P12A P12A e

P8 P1B Control 5 pus P Alias Dataset

P13A P13A Control A P13A P13A = ~=

P136 P18 Contral B P18 P18 (Contalnlng Shortened
P 144 P 144 Control A P 144 P 144 £ =

B e e b e e names, If the originals
P15a P1i5a Control A P1i5a P1i5a I

P158 158 Control B 158 158 Were Ong)

Pl6a Pl6a Control A Pl6a Plica . .

P15E P16E Contral B P16E P16E Edlt the AllaS Dataset
P17a P17a Control A P17a P17a - -

B .- o o e e column with your new
P13A P18A Contral A P18A P18A d t

P13B F13B Control B F13B F13B names an go O

e “Metadata/Apply
/ - Aliases”... Pacific Northwest

37 Proudly Operated by Battelle Since 1965



i

38

E’ﬂ update.aliases

Update Data Column Mames

This updates the column names of all datasets

linked to the given Column Metadata table

Column Metadata/Factors Table

T_Column_Metadata Select Data...

IUpdate Everything Linked Via Field

Dataset

Replace Column Mames With This Field

Dataset

W

W

Select T _Column_Metadata and
then update everything linked
via the key your dataset was
linked with, replacing with
“Alias_Dataset”

This will replace the column
names in all linked tables

To undo this, just replace the
same linked field with
“Old_Dataset”

Don't replace column names
with non-unique fields.

Pacific Northwest
NATIONAL LABORATORY
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Pre-Process/Transform Data

.J» Log Transform and
Data Transformation: x <-log{Ax +E) Scallng on data Set

Dataset Multiplier Bias A
|| Select Data... | 1

Do Log Addition Bias B
Log Base 0

(® 2

() Matural Log

(10

|:| Custom Log Base
Log Scale

=7

— Pacific Northwest
NATIONAL LABORATORY
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Preprocess/Linear Regression

Diata Source

T Data_LogT_CentralTendency Select Data. .. |

Factor Denoting Replicates

Dataset

Pick Reference

{:} First Set in Replicate Category

() Create the Median Set in Replicate Category
(") Dataset with Least Amount of Missing Data
(*) Mean of All Datasets

[ ] save Diagnostic Plots (WARNING: Could be slow)
Choose Folder

| | Cancel

» Correct systematic

differences between data
sets (columns)

Linear Regression
normalization using various
methods (See DANTE help)

“Mean of All Datasets”
doesn’t require any factor
Information, the others do

To do: apply a variance
weighting

Save Plots... doesn’t do
anything useful %

Pacific Northwest
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Preprocess/Normalization/EigenMS

-4 ige"MS Normalizatio] ] » EigenMS normalization as per
Raw Data Karpievich et al. 2009

Select Data... | : / .
- » Factor-free normalization using
Treatment SVD

Field Containing Proteins > ReCIUII'eS entry Of f|e|d

Ref.ID containing proteins (in row
metadata table)

Pacific Northwest
NATIONAL LABORATORY
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Preprocess/Normalization/Using Quantiles

I':'a QuantileM

Quantile Mormalization on Data

Select Data...

Data Set

Choose Method to Use
(%) median
() mean

oK ] I Cancel

l

» Quantile normalization
» Nonparametric method from

genomics

» Bolstad et al, Bioinformatics

(2003)

Preprocess/Normalization/
Using LOESS

» Locally weighted smoothing

» Correction for nonlinearities in
response

42

'Y LoessNormalization

Data Source

oglT T Data Select Data...

Factor Denoting Replicates

Treatment A

Fick Reference

{:} First Set in Replicate Category

(¥) Create the Median Set in Replicate Category
() Dataset with Least Amount of Missing Data
(") Mean of All Datasets

Span Value for LOESS
0.4

J

[] save Diagnostic Plots (WARNING: Could be slow)
Choaose Folder

]
e

Cancel




Preprocess/Central tendency correction

3
=
QL
=
T
=
2
fram}
T
[ 45 ]
ey
H....

Correct systematic additive differences

between data sets (columns)

o
=
=
J
=
o~
8
&
=
[=%
2
&
ju

z
£
i
Il
-
T

pst

RATORY
e 1965

Resize

¥

OF L
Ll
sl
261
BEL
el
LG
a5
£81
a0z
GL L
5L
a1
FAYS
£
all
FANS
a0l
E6 1L
a9l
Gal
591
GL L
8l
691l
arl
891l
£EL
oLz
LEL
191
291l
all
Al
£FL
951
aal
E6 1

* Control
Treated

L MO=CMO-=LM=C0=<CM T ©0M ©M-=C0-=Cm

_¥cd

c:c:‘—x—wmmmvvﬁmgml‘;hmmmmdm
ponooonoanan0pl0nldppannnn

T
(=)
e
3
o

A

A
[

O

Select Data...

i

Data LogT CentralTenden

Method

{E} Mean

() Median

|:| Recenter At Zero?

Cancel
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Preprocess/Impute/Model Based

|’ Model Based Impute/Filter/ANOVA

Filtering, imputation and ANOVA prabahility calculation with rescaling

Data matrix [] Manually Estimate PT

Select Data. .. FI
Factars
Treat " [ ] Estimate Pi Only
Choose Task
Field Containing Proteins
() Filter Only

Ref.ID v
{(*) Filter, Impute, ANOVA

L3> Model based
Imputation algorithm

» (Karpievich, 2009)

2K | | Cancel

44
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Preprocess/Impute Missing Values

rﬂ ImputeData

Data Source [] Don't impute missing aver threshold

| _ » Methods to replace
- KMM-impute: Mumber of neighbors ) = =
p—— 0 missing values in data

? SvD-mpute: Mumber of PCs > Use W|th Cau“On'
5 £ > ]
» See original help file

Choose Method SVD-mpute: Threshold for Iterations

O Mean 0.01 for references
) Median

{*) substitute Constant
{:} Row Mean

() K Mearest Neighbors
() Weighted KNN (slow)
() SVD Impute

SWDHmpute: Maximum iterations

100

Substitute Constant Value
1

- Pacific Northwest
f;gs»\*“‘:" NATIONAL LABORATORY
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Rollup/Rrollup, Qrollup, ZRollup
RRollup dl » Rollup peptides to

Crosstab Rolup. Select a Data Crosstab with assodated Row Metadata and the field to roll up. p rOteI n S
Data Source (must be log transformed) Minimum dataset presence ’ Take m e d Ian Val u e
3 - over crosstab rows

Choose Field To Roll Up On [ ] Indude One Hit Wonders

MinOfORF - [] Report Count Table g ro u ped by rOW
Minimum presence %% of at least one peptide p;-.r;l:e Cutoff for Grubbs Test m Etad ata

50 :
= Minimum Mumber of Peptides required for Grubbs' Test ’ See DAnT E h e I p fo r

ode . ] - c .

© e : 3 details; similar options
(") mean Center

oK l [ Cancel ]

Pacific Northwest
NATIONAL LABORATORY
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Statistics/ANOVA (generalized t-test)

Two sets of measurements (factors): x is (1.1, 1.3, 1.4)and y is (2.1, 2.3, 2.2)
* What is the average difference of x and y? (estimate size)
* Could it have occurred by chance? (significance)

Choose Data Crosstab
LogT_T_Data

Do Protein-Level ANOVA
Choose Protein ID Field

Ref.ID

Order Peptides

median

Minimum # Peptides

1

Maximum # Peptides

5

Use Weighting
Weight Function
® var(y) ~ exp(W*y)
O var(y) =~y
Parameter W

0.25

AMOVA or GLM On Data Crosstab
Available Factors

Select Data. ..

Choose Factors

4

4

[] allow 2-Way Interactions
Formula: v ~ ...

Treat

» Avallable Factors

» Choose Factors

» Display ANOVA
Formula

Pacific Northwest
NATIONAL LABORATORY
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Statistics/ANOVA results

8=

[ %]

wre  Addons  Help
WY 8 &=

» 2 columns per
History | T Data 3 | T_Data_LogT_CentralTendency_RRollup_ANOvA 3¢ - <
T_Data_LogT_Centri | TreatmentTreated.est | TreatmentTreated.pval CO m b I n atl O n Of faCtO r

IPL:IPIN0009793. 1 -1.765932 0.000000
IPL:IPION00S920. 1 -1.819233 0.000000 and faCtor Ievels
IPL:IPIN0010295. 1 -1.890832 0.000000 4 N

[ IPL:IPIN0010779. 3 -2,153650 0.000000 ’ t - f Id h g
IPL:IPI00011252. 1 -1.717563 0.000000 eS . O C an e
IPL:IPI00011261. 1 -1,701004 0.000000 eStI m ate
IPL:IPION011264. 1 -1.913161 0.000000
IPL:IPI00013508. 3 -0,127392 0.420217 ’ 1] I”. |
IPL:IPION0 14045, 1 0.045132 0.885700 pva . p'Va ue
IPL:IPIN0017601. 1 0.199774 0.240434
IPL:IPIN0017696. 1 0.309766 0.002514
IPL:IPI00018219. 1 0.552287 0.081031

TRT.TATAATANANE Fia T W T B B | [ Ta o ntn el

Pacific Northwest
NATIONAL LABORATORY
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Statistics/ANOVA: Peptide-level ANOVA

4 ANOVA

Choose Data Crosstab
LogT_T_Data

Do Protein-Level ANOVA
Choose Protein ID Field

Fef.ID

Order Peptides
median

Minimum # Peptides
1
Maximum # Peptides
5
IIse Weighting
Weight Function
@ var(y) ~ exp(W*y)
O var(y) ~yw
Parameter W

0.25

AMOVA or GLM On Data Crosstab
Available Factors

Select Data. ..

4

.........

4

[] Allow 2-Way Interactions
Formula: v ~ ...

Treat

» Check “Do Protein-Level
ANOVA” and select

protein ID

» Split peptide data into
blocks of proteins and
apply the ANOVA model

» Glves more sensitivity
than rolling up

» C Crescentus: Rrollup
“discovered” 17/1097
proteins compared to

181 using peptide-level
ANOVA. N

Proudly Operated by Battelle Since 1965
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Statistics/ANOVA
——

‘e Addons Help

WY 8 S0 » Direct estimate for
History || T_Data 3 | T_Data_LogT_CentralTendency_RRolup 3§ | T_Data_ proteln fOId Changes

T_Data_LogT_Centr: (TreatmentTreated.est| TreatmentTreated.pval

IPL:IPIO000S023. 1 -1.331546 0.000000 from pe pt'de data

IPI:IPIOQ0O9793.1 -1.770349 0.000000
IFL:IPIOQ0O9910.2 -2,.003685 0.000011

IP1:IPI00009920. 1 -1,874538 0.000000 ’ MOre pOWfoUl
IPL:IPI00010133. 1 -2,572958 0.092824 g R

IPL:IPI00010154. 3 -3.094194 0.000144 StatIStICS (See my
IPL:IPI00010180.3 -1.763170 -1, ZINDIOD ASMS pOSter)

IFT:IPIOQ010290.1 -1.831321 0.273039
IFL:IPIONO10295.1 -1.953650 0.000000
IPI:IPIOQ010317.3 -1. 715429 0.000000
IFI:IPION010402. 2 1. ZQMNAMO 1. #QMNAMO
IPI:IPIOQ010414.3 -0.475657 0.706492
IPI:IPION010471.1 -1.637379 0.012908
IPI:IPIOQO10773.3 -2,159213 0.000000
IPI:IPIOQO108596. 2 -2.338624 0.000000
IPI:IPIOQO10970. 3 -2.114261 0.000000

IFL:IPION011134.1 0,379030 0.739286 e
TAT.TATAMATY 177N i 479707 N AanJs41A4 ;

Pacific Northwest
NATIONAL LABORATORY
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Statistics/Fold Changes

'Y DanteR, v0.0.2

File Data Metadata PreProcess Rollup Statistics Plot Explore  Addons  Help

a5 HE X - W oo W WP B &= Q

Object browser i :
4 | T_Data_LogT_CentralTendency_RRollup 3£ |iT_Data_LogT_CentralTendency_RRollup_FeldChanges 3§

Filter by: |data sets and models w E

nnnnn

il T_pata
{1 T_Row_Metadat Calculate Fold Changes for Data Set
T col Meta
o oY Data Source [] Recenter At Zero?
i T_Data_LogT = 1
[ T Data_LogT C _ogT_CentraTendency_RRollip || Select Data. .. actor Leve
3 TPata lodT O eartor Choice Control
i T_Data_LogT_C
Treatment w

Choose Factor Levels

ws, Factor Level 2

Treated

2381R x 38C

» Compare fold
changes between
conditions

» Choose a data set
and select the
factor to choose a
fold change over

» Requires linked
column metadata

» Select levels from
the factor to
compare to one
another and hit OK

Pacific Northwest
NATIONAL LABORATORY
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Statistics/Shapiro-Wilks test

[ ShapiroWilks 1> Performs the Shapiro-Wilk test of
normality on each row of a selected
data set

» Output is a 2-column table, one row
per row of the dataset, containing:
= Normal: is the data normal? (p < 0.1)
m Pvalue: the p-value of the test

Shapiro-Wilks Test for Mormality of Rows in Crosstab

Choose Data Set

T Column Metadata Select Data... |

At Least This Mumber Present

Pacific Northwest
NATIONAL LABORATORY
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Statistics/KruskalWalis

'Y KruskalWalis

Kruskal-Walis Test on Crosstab Data
Choose Data Crosstab

T Data_LogT Select Data. .. |

Choose One Factor
A

Cancel |

54

Nonparametric ANOVA

Requires a dataset with
associated column metadata
(factors)

Performs a Kruskal-Wallis
rank sum test on each row

Choose a dataset and
associated factors to perform
a comparison over

Output is a 2-column table,
one row per row of the
dataset, containing:

® Normal: is the data normal? (p
<0.1)

w Pvalue: the p-value of the\tg;st/

Pacific Northwest
NATIONAL LABORATORY
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I':'a Fisher
dataset
SampleInput4DANTE_LR

Row Metadata Field For Blocks
Mass_Tag_ID

Factor To Compare
A

Reference Level Within Factor
1

Min/Max Ratio Replacement
1024

Log Transform Count Ratio
Log Base

(¥) Base 2
() Matural Log
(") Base 10

Include Table of Counts?

Select Data. ..

[ o

Statistical test on
presence/absence (cf g-test)

Requires a crosstab with linked
row and column metadata

Cuts dataset into row blocks
(“Row Metadata Field for
Blocks™) and column blocks
(“Factor to Compare”)

Performs Fisher's Exact Test to
compare absence/presence
within sets of row blocks

Returns table of estimated
log2-fold-changes and p-values

rthwest
NATIONAL LABORATORY
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'Y PAdj

Apply a p-value adjustment to
a table of effects and p-values from a
statistical test

Table of Effects and P-values
T_Data_LogT_CentralTendency_RRollup_AMOVA

Choose Method
Benjamini & Hochberg
Halm
Hochberg

Hommel

| Bonferroni

Adjust for multiple
comparisons using
standard methods

Enter the ANOVA or other
statistical test table into the
data entry

Choose the P-adjustment
method (I recommend
Benjamini-Hochberg FDR
correction)

Creates a new table with
adjusted P-values

Pacific Northwest
NATIONAL LABORATORY
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Statistics/Volcano Plot

» Useful for assessing
statistical output — very
Plot effect size versus negative log P-value .
Table of Effects and P-values asym mEtrIC p I OtS may

(Select Dats.. Indicate problems

» Requires output from
statistical menu item
(ANOVA, Fisher Exact,
Shapiro, etc)

» Plots effect size vs.
negative-log(P) for
each test

Pﬂ VolcanoPlot

| | Cancel |

N

Pacific Northwest
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Statistics/Split significant up/down

» Create tables of

Takes a table of effects and p-values from a

zgﬁi;ar!-lzisnt;rg split it into significant up and S i g n ifl Cant u p/d Own
Table of Effects and P-values S
» Requires output from
Minimum P-value Threshold To Accept Statl Stl CS m e n u Ite m

Q.05

» Can plot Venn
diagrams from output

oK | | Cancel |

» Create tables
containing significant
up and down
expressed items from
statistical output

7

Pacific Northwest
NATIONAL LABORATORY

58 Proudly Operated by Battelle Since 1965



Plotting menu

I2. R Graphics: Device 2 (ACTIVE)
File History Resize

, ! , o
DO N F O~ DDMm- MO das S mem s o~ DWW D0DNnNnmOn o0 AT

FFFFFFFFFFFFF Copy as metafile —— e el - — - —

Copy as bitmap

® Control Save as metafie...
Treated Save as postscript...

10 1

Stay on top

Print...

[ [
Vi 0T

Fie Data Metadata PreProcess Rolup Statistics  Plot | i'

T3 EHEX| ™. @ a -

Object browser

. History | T_Dattntnain
Filter by: |saved plots b ik

T _Data_LogT \\\\\\\\\,\\:

==
names IPI:IPI00000 138, © Q\\\\\t\\i\
[*] T_Data_Boxplots

[*] T_Data_Histogram

& T Data_LogT Boxplots
000816,

IPL:IPI00000477. \\ | -
IPL:IPI00000434, LA
= VIRREARR B0 )

N

:‘:\ A%
000874, IR
Save Item R o
001539, o+ W\TW
Rename O
. 001610, |
0
FF T3 S R e e
Delete " sp<nsmznesmameesote il Ll

mmmmm
nnnnn

Most plot functions
save their output as an
R object (accessible
via the Object
browser/Filter By
saved plots)

Click “Show” or double
click to reopen plot

Rename plots to avoid
them being overwritten

Plots can be resized,
exported to powerpoint
as metafiles, saved as

pdf, etc |
7
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Plot/Plot Against Row Means

I'd PlotDataAgainstMean @
Choose Dataset > UserI Summary Of
data quality and
Choose Datasets SGElng pOor quallty
ftem . datasets/outliers
CTR_
P10A » Plot each column of
F10B .
o1 a crosstab against
18 2 o the mean value of
1A each row
Thin Data With Sampling
Mumber Of Sample Points
1000

[] output To PDF
Sharten Title To M Letters

10

Observed log-intensity
5 8-2 2 4 86 B2 2486
Log-intensity of data vs. mean

Pacific Northwest
NATIONAL LABORATORY
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Plot/Histogram

r DEIa

Compute and show a histogram of the given data columns

Data Source
T Data

Available Columns

F114
F11B
P124
P16

Selected Data Columns

P10A
P10

P13A
P13B
P144
P14B

Oi1C=

|:| Superimpose Mormal?

Select Data. .. Manual Breakpaints?

M
50

[] add points below

Color By Factor?
Choose A Factor

Dataset

[ Dataset
I Treatment
Tech_Rep

Maximum x

|:| Set y-axis?
Mirirniur

Maxirnum y

4

o]
e

Close

61

» Select the columns you're
Interested in, then hit OK to plot

» Lots of options — see tooltips
and ?hist

» If column metadata is defined,
you can color by factor

%% R Graphics: Device 2 (ACTIVE)
File History Resize
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Plot/Q-Q plot

g O0plo
Data Selection

ampleInputdDANTE LR

Select Columns

Item
CTR_
P10A
P108
F11A
P11B
P14
P16
P134
F136

P14A

62

Select Data. .. {(*) Mormal

Select Al

Sample Quantiles

Reference Distribution

() Exponential
() Student
) Weibul

Normal Q-Q Plot

Theoretical Quantiles - 1

» Assess normality
of a data set

» Choose a data
crosstab, then
select columns to

QQ-plot

» Select reference
distribution to
compare to

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



Plot/Boxplots

imilar to
Plot/Histogram in the setup...

» Pretty s

Produce box-and-whisker plot(s) of the given (grouped) values.

{Color By Factors?

Data Selection

Choose Factor

Select Data. ..

SampleInputdDARTE_LR.

Data_Column

Available Columns

Label Scale

1.0

GREL

BGTL

yREL

B¥S1

L1251

BeLL

E¥LL

SOEL

JEEL

¥Rzl

L

E¥GL

E¥Zl

)

BELL

Box Width

Show Cutliers

Show Points in the Datass
[] set¥-Axis Limit

Selected Data Columns

Mirirnum

s
s

P10A

P10B
P11A
F116
P12A

Maximum

west

ABORATORY
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| data set
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Plot/Correlation heatmap

0 150

d tog
: i
5
=]
5]

0.4 08
Value

rﬂ CorrelationHeatmap
Plot Correlation Heatmap
Data source
| Data LogT CentralTenden |[5elect Data. .. ]
Choose Datasets
Item Select All
P10A
P10B
P11A
P11B
P12A
P12E r
Color Map
BlackBody b
Label Scale
0.4
I oK ] I Cancel l

» Assess
correlation
between data set
columns

» Choose a data
crosstab, then
select columns

~7

Pacific Northwest
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Plot/Venn diagram plotting

ra VennPlot

» Summarize data
sets

» Choose up to 5 data
1 tables

Venn Diagram

Venn Diagram Using Table Row Mames

&l Tables

T_Column_Metadata

T_Data_LogT_CentralTendency

T_Data_LogT_CentralTendency_ANOVA ’ P I OtS a r e a- C O n Sta n t

T DEItEI LI:IQT CentralTendenn:y RRD”LIFI .-5.I'* SigUpDown$ TreatmentTreated$up SigUpDown3$TreatmentTreated$dow

/N Venn diagrams

e — V), using row names
Saus00unST et % from each table

T_Data_LogT_CentralTendency_RRoll

T_Data_LogT_CentraTendency_RRollup

Unique objects: All = 150; $1=0; 52 =0, 53 = 150

Venn diagram type
@' Venn Diagram
(") Venn Bar Plot

~——_] Text Size )
0.4 %

, Pacific Northwest
] I : NATIONAL LABORATORY

/ Proudly Operated by Battelle Since 1965




Explore/Clustering

» Generate clusters

rere—— using hierarchical or

_ogT_CentralTendency RRollup 1-J'3' K- means ¢ | US te r| N g

Group By Factors
Choose Factor [] cCluster Columns

Treatment o || [iCluster Rons; > R e q u | res d ata

Clustering Method

— | crosstab with linked
U Hﬂﬁﬁm column metadata
s s (factors)

» Plots clusters in

Eudclidean W

table containing row
names and clusters.

Pacific Northwest
NATIONAL LABORATORY
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Find the correlation between dataset rows and a specdified set of numbers

Choose Dataset [ Spedfy Pattern... ]

T_Data_LogT_CentralTendency || Select Data. .. Specfied Pattern

Spedfy A Factor Pattern
Factors to specify patterns over

Dataset W
Dataset

Treatment

Tech_Rep

68

Search for correlations
between data and a
specified pattern

Requires a data
crosstab

If the table has
associated
factors/column
metadata, you can
search using “Specify
A Factor Pattern”

Click “Specity Pattern”

Pacific Northwest
NATIONAL LABORATORY
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Explore/Pattern Scoring

I~ R Graphics: Device 2 (ACTIVE)
Stop

©
=

©
=

©
=
=
©

[
o

100%

5%

50%

25%

0%

Click on vertical lines to set values, then 'Finish’

" Click To Finish |

+

Control —7 =777 "TTTT T T T m T m s ommmommomoe

69

\Treated _""'""""'""""'"""""""""""""""""""""""'

» Click on vertical lines
to set values for each
level of the factor you
want to search, then
click the “Finish box”,
the pattern will appeal
In the list box, and
OK.

Find the carrelation between dataset rows and a specified set of numbers
Choose Dataset | Specify Pattern... |
T_Data_LogT_CentralTendency || Select Data... Spedified Pattern
Specify A Factor Pattern 0,922557
Factors to specfy patterns over 0051819
Treatment W
o] ] I i |




PCA allows separation

Principal companent analysis (PCA) involves a mathematical procedure " 71 . .
that transforms a number of (possibly) correlated variables into a (smaller) Of d a ta I n to r'I n CI a I
number of uncorrelated variables called principal components, The first

principal component accounts for as much of the variability in the data as

rpeonsgﬁjl;Ia-l,gaxl:lglrin;.;ﬁ:;;s:;csaessi?bgljeclomponent accounts for as much of the CO m p O n e n tS bk W h i C h
Select Parameters For ] interactive Peak Picking aC C O u nt fo r th e m O St

(=} PPrincipal Compaonent Analysis (PCA) chawl.abels
() Partial Least Squares (PLS) (] Draw 95% Confidence Ellipse V ri b i I ity
Data source ] show Scree Plot a Ea 4

¥| Perspective View
SampleInput4DANTE LR_ANCV)| Select Data... Ehbeis s .
Options: columns or

| |

Pl-?:TE:;p;Iumns ] Draw Biplot
rows, color by factor,
) ity interactive peak

picking, show ellipsoid

Confidence ellipsoid
shows outliers

e Biplots for showing
: contributions of

Pacific Northwest

/ CO m p O n e n tS NATIONAL LABORATORY
/ Proudly Operated by Battelle Since 1965




2D PCA

I': Graphics: Device 2 (ACTIVE) m Se parates d ata rOWS
or columns into
principal components

P> With interactive peak
picking, click on a peak
to show the label

> Right-click and choose
Stop to or do this from
the menu to stop peak
picking

I I I I
PC1 (20.1%) \%

Pacific Northwest
: NATIONAL LABORATORY
71 Proudly Operated by Battelle Since 1965

PCA Plot (33.5%)

@P3B_

10

%)

PC2(134
]
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3D-PCA settings

Click Select3D And Drag To Select Points

Label Offset

...................................

File Format

Take A Picture

png

PC3

- B)X

» Turn “3D” on for

rotatable plot

» With interactive peak

picking turned on,
click “Select3D” in
window to show

labels in complex

data

» Shows optional 95%
confidence ellipsoid

» Picture save option

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



Dynamic Row Plotting

Linked Data Set Plotting.

Plots data as a matrix or heatmap with row groupings from other linked tables.
Groups can be ordered using other linked fields,

Choose Data Crosstab

ampleInput4DANTE_LR_RRollup | Select Data. ..

Crosslink Tables To Data

Item Select All

ANOVA_Mormalized
AMNOYA_Mormalized_Prot
data

LogT_T_Data

Mormalized

PAdj_ANMOVA_Mormalized

OO00O000

Field To Form Groups From

MinOfORF

W

Choose Plot Type
{(¥) Matrix Plot
) Heatmap

Indude Group In Title
Title Label 1

Mone

Title Label 2

Maone

Additional Row Labels

Mone

Choose Rows or Groups

[ Create Mew Field. .. ]

IPT:IFI000003816. 1

IPL:IPIOQOO1611.1

[ Reset Figlds

] IPT:IPIOQ003269.1

Order Groups By
MinDfORF

Sort Order
(*) Ascending
() Dezcending

[] Do Filtering
Filter Field

MinCfiORF

[ ] show Exduded Groups

IPT:IFIO0003351.2
IPT:IPIDQ004373.1
IPT:IPIOQ004556.1
IPT:IFIO000S114.4
IPT:IPIOQO0S154.1
IPT:IPIOQO0T047. 1
IPT:IPIOQOOT199. 3
IPT:IPIOQO0T240.1
IPT:IPIOQ003553. 1

N

Cancel

I

This is where metadata
starts getting really useful

P> Uses data crosslinking to
allow deep exploration of
crosstab row data

P> Plotting: Line plots or
heatmaps (for now)

MINOTORF: IPIIIPIO0003351.2

A fFOIRF- 1PI1-1IPI1 NNA}R7 1
IPLIF
\ I I l I. IPLIF
MinOfORF: IPI:IPI00003269.1 IPIIF
* IPEIPIO0002269.1
«w« |
< IPLIF

04

02
|

. ‘acific Northwest
NATIONAL LABORATORY
N

Dafa Value
0.0

02
|
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Pﬂ Crosstab Row Plot

Linked Da t S t Plotting.
Flots da t a matrix or heatmap with
Groups I:u ordered using oth

Crosslink Tables To

Item Select All
ANOVA_Mormalized
ANOVA_Mormalized_Pr

D
LogT_T Data ]
]

Mormalized
PAdi_AMOVA_Mormalized ]
Field Ta Form Graups From
MinQfORF

[-: tH\Fld
Resgt Fieldh

Order Groups By
MinQfORF W
Sort Order
(*) Ascending
() Descending

g

—

—

74

A1

The data you want to plot — a
crosstab

Additional tables you can crosslink to
your data (they share row metadata
with your data)

Group: Collect crosstab rows
together by common elements in a
field (column). Fields are anything
linked to your data — row metadata,
something that shares that metadata,
the data itself

Form a new field from existing fields
Remove any new fields
Order the groupsin the displ ay by a

- Pacific thwest
e I d NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



Explore/Dynamic Row Plot/Create Field

I Create F Exp Exp Exp
Available Fiele - Frii- Field Name Pepti de A B |C |Prot
MinOFORE MaX ([COUMNT(P 104 P 10B,P112 1 0.5 0'6 0.7 Pl
g “j;fjjfﬁem 2 1.1 1.2| 1.3/P1
o \.§\ 3 0.1 0.2 0.3P1
TN 4 -1-1.1)-0.9P2
"= .\ P Example: We want the Average

e vakesin | M\ \ Sum By Prot of fields A, B and C
e Diesrmine e Use Values in A, B, C
» Aggregate Fields Using = SUM

A\ \ " Aggregate Rows = TRUE

c \\\‘b Grouping By = Prot ~7

\ " _— Pacific Northwest
| oK | | Eax ’ - AVG NATIONAL LABORATORY
75 Proudly Operated by Battelle Since 1965

[] True/False Filder

Expression




Simple row plot

Select Mass Tag crosstab data
set and group by protein
(MinOfORF field) for plotting

protein by protein

rosstab Row Plot

Linked Data Set Plotting.
Plots data as a matrix or heatmap with row groupings from other linked tables.
Groups can be ordered using other linked fields.
Choose Data Crosstab Choose Plot Type
T_Data_LogT_CentralTendency |[5elect Data... ] () Matrix Plot
Choose More Tables To Link ®
Ttem Select Al Choose Rows or Groups
T.Data O IFLIFI00021727.1 -~
T_Data_LogT O IPLIPIOD021364. 1 |
T_Data_LogT_CentralTendency_ANOVA [] PLIPION019580.1
T_Data_LogT_CentralTendency_RRolup [] B IPLIFI00032258. 4 =
T_Data_LogT_CentralTendency_RRol.. [] e IFL:IPI00418 163, 3
= 3 IPT:IPI00453458. 1
Group Dataset Rows By: [PLIPIOD022733.3
|MinOfORF - | IFL:IPIO0470915.1
IPL:IPIOOO17696.1
Order Groups? IPLIPIO0041065. 3
Tk Earsy IPL:IPI00019943. 1
[Mass_Tag_1D o P——
Order Groups Using IPL:IPIO0010295.1
|'l.l'a|ue v | IPLIPIO0290008.6
ET— IFL:IPIOOO11264.1
@ Ascending IPL:IPIO0167093.3
O Descending IPL:IPIOO019581.1 v
oK ] I Cancel
76

ll

Data Value

% R Graphics: Device 2 (ACTIVE)
ile History Resize

IPI:IPI00167093.3 ( Mass_Tag_ID : 10110800 )

* 10110800 4

10360397 i
* 15386773 i
* 15464292 it
* 6709040 :

m<mIm<m &mmmmmm < 1|1 || RPN
gogrgwgm{ SHSS h%méﬁqmqmqmqmgﬁqmqmqmqm
0 e —— CIC T oIS ST OO0 m g
anaanoAfANAAANAAAA

D_D_D_D_D_D_D_D_D_D_D-D_D-D_D-ﬁ anon

6709040

15464292

15386773

10360397

10110800
bt
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Crosslinking ANOVA output to your data

» Select Mass Tag
crosstab data set
* Crosslink to the
statistical ANOVA
result table

» Group by protein
(MinOfORF field)
» Sort by ANOVA p-
value field to
highlight proteins
with low p-values

rﬂ Crosstab Row Plot

Linked Data Set Plotting.

Plots data as a matrix or heatmap with row groupings from other linked tables,
Groups can be ordered using other linked fields.

Choose Data Crosstab

T_Data_LogT_CentralTendency

|[Select Data... ]

Choose More Tables To Link

Item

T Data

T_Data_LogT
T_Data_LogT_CentralTendency_AMOVA
T_Data_LogT_CentralTendency_RRollup
T_Data_LogT_CentraTendency_RRaoll...

Select All

I00oEO4O0O

Group Dataset Rows By:

MinOfORF

Order Groups?
Order Groups By

|Treah11entTreated.puaI

Order Groups Using

|1.-'alue

Sort Order
(¥ Ascending
() Descending

3

Choose Plot Type
() Matrix Plot
{i} Heatmap

Choose Rows or Graups

IPI:IPIOO00G114.4

I R Graphics: Device 2 (ACTIVE)
File History Resize

IPI:IPI00006114.4 ( TreatmentTreated.pval : 3.52e-94 )

* 10566878 .
¢ 10616058
70407934
10287411
10608637
* 5839543
15497172
10624752
* 10165436

°¥5359%6
¢ ‘11550816

10

Data Value

I
| SEIRSESBIOIARORIBIE ol et

I ‘_‘—‘—‘—‘—

e[
&&&&&&&&&&ﬂ-&ﬂ-&leJlDJlDJlOJlrlDJlDJlDJlDJ]JlDJlDJl&
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5 A e

Another Create Field example with ANOVA
.

w Field
Mew Field Mame

MAX{COUNT(P 10A,P 10B,P 112

Aggregate Fields Using
COUNT

Aggregate Rows >
Grouping By

Mass_Tag_ID
Using
MAX

>
(%) Aggregate Then Filter

() Filter Then Aggregate

[] TruefFalse Filter

. | 2
Expression

Yalue

>

78

ANOVA [SigP =
Peptide |Prot |P-value [p<0.05
1 P1 0.01 TRUE
2 P1 0.05 TRUE
3 P1 0.3 FALSE
4 P2 0.1 FALSE

Say you did ANOVA on all peptides and want to show a
count of significant peptides per protein

In the Row Plot dialog, load your peptide crosstab and
select the ANOVA output table to crosslink with

In the New Field window, create a new field SigP using
Values In = ANOVA.pval, Aggregate Fields = Value,
True/False Filter = True, Expression = “<“ Value = 0.05

Reopen the New Field window, create a new field
SigPCount using Values In = SigP, Aggregate Fields =
Value, Aggregate Rows = True, Grouping By = Prot,
Using = COUNTIFTRUE %

In the Row Plot window,-group by Prot and_select

% J|_oc NS unt as-a-title field. PacTiC st
» Filterby = SigP to ONLY display sigriifi¢artegtigesi >



Crosslinking cluster output to your data

rﬂ Crosstab Row Plot [‘5__(|
» Select Mass Tag Linked Data Set Plotting.
Plots data as a matrix or heatmap with row groupings from other linked tables.
Crosstab d ata Set Groups can be ordered using other linked fields.
5 Choose Data Crosstab Choose Plot Type
° =
CrOSSIInk to the K |JaE_LDgT_Cent'aI'I'endenu:}'_RF‘.nIIup |[5E|Ett Data...] (£ Matrix Flot
m eans CI USter res u It Choose More Tables To Link #lmoar

% R Graphics: Device 2 (ACTIVE)
tab I e Select All /_\ Choose Rows or File History Resize

CentralTendenc 1
« Group by K-means | - i - t
i CentralTendency_ANOVA F 3 < - e IPHPI00000816.1 .
CIUSter fleld _CentralTendency_RRollup_ANOVA O 3 ¢ IPI1PI00001611.1
IPLIPI000032691
CentralTendency_RRollup_anova_ .. [] 4 IPIHPI00003351 .2
_CentraTendency_RRollup_Heatmap... " - o — * IPIIPI00004373.1 *
IPLIPI00004656.1 i
& | IPLIPIO0O00G114 .4
) . * |PLIPI00006154.1
ELLA RS — ~ | * IPLIPI00007047 1
Km_Clusters |rv ® |PLIPID0O0D07199.3 v
) * |PLIPI000072401 i
[ MinOFORF * IPHPI00008558.1
Mass_Tag_ID e -
Km_Clusters E
T m
o
Order Groups Using O o
|'l.-'alue »
Sort Order
(*) Ascending T

() Descending

I

=£r:n=(r:n=:r:n=:r:n=(r!n @ TUEI]TUEB(CDQIE Y o
— T3] i

0 C’rc’rrr‘lﬁﬁ?%ﬁvrr“’rr";?‘&?ﬁr@ﬁﬁﬁ%‘@%%E‘o%ﬁi




» DanteR will let you put
Addons your own R scripts in

ﬁ as menu items
Addons Hz= 3
- Massalel TV » Create an R script and

/| I Change Addons Location... £ a dialog, then put it in
¢ Refresh : the Addons folder and

A Sz hit “Refresh”

TR =~ Open SOL Lite < aglepthe Dialog Maker

random.matrix = function (rows, cols) E'd Random Matrix @
matrix (rnorm(rows*cols), Nrow=rows)

random.matrix.dialog = 1list/(
title = "Random Matrix",
rows.integerItem 3,
cols.integerItem 3

)

/ >» . EEFIEEI
80




DialogMaker examples

# A function to return a random matrix of some size
random.matrix = function (rows, cols)
matrix (rnorm(rows*cols), Nrow=rows)

# A dialog for random.matrix ()
random.matrix.dialog = list (

title = "Random Matrix",

rows.lntegerltem = 3,

cols.integerItem = 3)
randmat <- run.dialog(random.matrix)Sretval

E’ﬂ Random Matrix EJ

Cancel t
[ORY

1965




DialogMaker markup

myFunction = function(argl, ...)
myFunction.dialog = list (...,
<argl>.<dialogItem> = wvalue, markup = ..., ...)
rﬂ Widget Items
This dialog shows many of the available widget items
dataframeltem variableSelectorItem
T Data_LogT Ttem Select Al
a
[F] h’LIEjFEdSEItEI‘ﬂ b
n:thu:TEItem - .
Choice 1 | d
i Choice 1 e
® Choice 2
() Choice 2
rangeltem
1
J liztTtem
integerltem
1 E s
b
radiobuttonItem c
(*) Choice 1 d
) Choice 2 e
numericltem )
variableStringltem . 3 .
| Pacific Northwest
Thanks Iago! NATIONAL LABORATORY
oK ] ’ Cancel budly Operated by Battelle Since 1965




DialogMaker examples

Angle demo (Graham Williams)

I~ makeAngle E

Demonstrate Angles

makeAngle.dialog =

makeAngle <- function (unit,

run.dialog (makeAngle)

list (
label="Demonstrate Angles",

unit.radiobuttonItem=c ("degree", "radian",
"turn"), label="Units",
degrees.rangeltem=c (value=36, from=-360,

to=360, by=3),
radians.rangeltem=c (value=0.63,
to=6.283, by=0.05), label="Radians",
turns.rangeltem=c(value=0.1, from=-1,
by=1/120), label="Turns",
sine.choiceltem=c ("Do not show",
label="Show sine",

label="Degrees",

to=1,

"ShOW"),

from=-6.283,

) radian
O turn
Degrees
3o

Radians

0.63
Turns

0,100

Show sine
Do not show

Delay
10

delay.numericItem=10, label="Delay")

degrees,

radians, turns, sine, delay) {...}

83

Cancel

0.589

sing

(e
8 aed
g="2

cos8=02808
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DialogMaker signaling

Commonly used callbacks

We wrapped a part of the GSignal API in the markup specification to allow
specification of signals in dialog markup.

myFunction.dialog = list(...
<argl>.<dialogItem> = value,

signal = c("signal type", <function or function name>,
arg2, argS, I )

# Fills item "dummy" with colnames of selected frame
x.dataframeItem = "",

signal = c("default", "get.colnames", "dummy")

# Create 2 listItems and allow push/pop of selection
dummy.listItem = NULL, show.arrows = F, suppress = T,
Columns.listItem=NULL, label="Selected Data Columns"“,

signal = c("add", "push.selection", "dummy"),
signal = c("subtract", "pop.selection", "dummy")
Choose Data Frame Matrix Selected Data Columns
_Data_Log P10A
Available Columns P10B

P11A

Pacific Northwest
NATIONAL LABORATORY
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Help

» Open Manual lets user
choose PDF of DanteR

s m Manual, original
DANTE, reference

Live Help @ MeetingWords manual for ertmg
5am dialogs or reference
Ahi it
manual for Table

Choose Help File Viewer

N
Previous DANTE Help
Dialog Maker Help

Table Viewer Help

oK ‘ [ Cancel \% |

Pacific Northwest
NATIONAL LABORATORY
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PNNL: Beta testers:
John Sandoval, Joe
Brown, Tom Angel
Alex Rutledge

Gordon Anderson,
Dick Smith’s group

Others: Alan Dabney
and group

Ashoka Polpitiya

lago Conde (Madrid),
John Verzani (SUNY),
Graham Williams
(ATO) and Michael
Lawrence (Genentech)

The R community
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