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Enabling Data-driven Discovery

o Systematic collection of quantitative molecular phenotypes to Genotypes
probe what has happened, (Genomics, Genetics)

o Focused experimental design with specified outcomes; ' transcripts

o Big-data approaches leading to deep, holistic, perhaps _ _
unexpected understanding of the system and biology. Proteins, Peptides,
Lipids & Metabolites

o DATA —> Understanding —> Predictive
engineering = LabKey —> assay, execution )
analytics —> algorithms - interpretation

Signals, Causality
vis/integration = network biology = big picture, discovery. Targets Biomarkers
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NextGen Proteomics: ~ Complete Quantitation
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How is big data challenging for you?

Requires toc mueh storage

Takes too long to downlcaa

Can't find data that is relevant to me
Hard to organize the data 26

Not encugh metadata to interpret results

Not enough compute time to search 1
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Picking a Solution, aka House Hunting

it

j—“u[fy Furnished Estate

-

Commercial systems Custom Home

with built-in analysis pipeline
Proprietary application

[ ]
I'I Medimmune



The Pipeline Design: the DIY Edition

Study Design
Protein ID and Quant
Data Preparation

Statistical modeling
Data Visualization

Pipelining
Data management

Pathway, G/PSEA
| M | Medimmune

Sample annotation and experimental factors
Peptide/protein ID, reporter ion intensities
Protein quants, imputation, data cleansing & formatting

Ad hoc and formal analysis for the significant changes in
protein abundances

Delivery to the investigators for access and exploration.
Ad hoc experimentation.

Streamlining the workflow
Repository, project tracking, visualization, R-integration

Biological contextualization and hypothesis generation

Proteome
Discoverer

Custom R-scripts
R/SAS, LabKey

R/Shiny, LabKey

LabKey
LabKey
R/Shiny



Solutions in the Era of Open Source
LabKey, R/Shiny '

Fre Widgets
DIY
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Designers
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LabKey Implementation: Data Import

eData acquisition & PD

processing Visuallze study
eLoad data to LabKey & analysis
database . eDrill-down from
eSend processed data protein ID

out for stat analysis

. . . e|n-depth review
Visualize primary in Shiny app
Import new study data
Import *Browse the
. contents by table

stat outcomes

or view’
. eAttach data to e|n-depth review in
Initiate new the study Shiny app
investigation

|I|M di 2 medImmune Module
eaimmun



Data Model: Meta Data

Investigation + mejﬁitOp
Channel 1.n 11_n n.n
QuanMethod +—= » Study = Analysis == Config
1..n
il SampleSet = Sample Samngpti + FactorOption =
]1"” - Factor +——

MsRun
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Folder Structure vs Meta Data Hierarchy

Investigation - PfofiiifOD [
Channel 1.n T“‘ n.n
QuanMethod =—=—— Study *+— Analysis = Config " Folder Structur

I 1..n :
1..n Project (Medimmune)
gmg"ﬁ; SampleSet =— Sample H

l 1..n
Investigation O here

MsRun

- 000®
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Data Loading Logics: Samples

€ Populate the ‘Factor’ and ‘Option’
tables if necessary as described
previously

€ Create entries in ‘SampleOption’
table that link samples to options

Channel PlateName Plate Group Cohort Replicate ChannelName
X126 151124, TMTI_MS2_F1 1 NS 1 X126
€ Cross-reference the ‘Channel’ table  x  1si2 e : )
via ‘Channel’ field and populate the X< 1snz TMT2_MS2_F 2 LPS 3 X127C
X127.C 151124, _TMTI_MS2_F1 1 LPS 1 X127C
‘Channelld’ X127.N 151124, TMTI_MS2_F1 1 NS 2 X127N
X127.N 151124, TMT2_MS2.F 2 NS 4 X127N
X128.C 151124, TMTI_MS2_F1 1 U 1 X128C
X128.C 151124, TMT2_MS2_F 2 L 3 X128C
X128.N 151124, TMT2_MS2_F 2 U 2 X128N
X128.N 151124, _TMTI_MS2_F1 1 LPS 2 X128N
X129 C 151124 TMT2 MS2 F 2 LA 2 X129C
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Data Model: MS Data

n..n
PsmP |

| FeatureM Grp

SMS

MsRun *+—=&— MSMS s=—=1— PSM
VR v e

1..n
— Precursor

o Reporter

:

Channel
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Analysisld, Master_Accession,

Confidence, Coverage, etc Accession, Gene
ProteinGrp » Sequences
ProteinGr
Quan g » Sample
* Analysis
ReporterQ
uan



MSMS, PSM, PsmPGrp

@ For each row in PSM.all.Rdata

—  Grab the FK to ‘MsRun’ with the ‘Run’ field

—  Create an entry in ‘MSMS’ if the Run/Scan combination is not
present already

—  Create entry in ‘Precursor’ table with FK to ‘MSMS’

Protein

mz

481.2494
433.2587
443.0070
567.3093
581.6573
601.0036

MH

1441.734
1730.013
1769.006
1133.611
1742.957
1800.996
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Create entries in ‘Reporter’ table for each channels with FK to
‘Channel’ rows sharing the same ‘ChannelName’

Create an entry in ‘PSM’ table with FK to the ‘MSMS’ entry

Grab the FK to ‘ProteinGrp’ with the ‘Accessions’ and ‘Analysisld’

fields:

Create an entry in ‘PsmPGrp’ table with FK to PSM and ProteinGrp.

Confidence Peptide Mods Charge Charge.obs Rank
High [R]. N-Term(TMT6plex); K8(TMT6plex) 3 31
High [R]. ] N-Term(TMT6plex) 4 41
High [R]. N-Term(TMT6plex); K10(TMT6plex) 4 41
High [R]. N-Term(TMT6plex) 2 2|1
ppm Intensity SN.Reporter Injection RT qval Usage Info Sequence Accessions Interference Scan
0.8534145 173030112 9.59 1 13.14821 0.001 Use Unique D 5.807800 1578
-0.3717548 3189741 28.87 33 13.24840 0.001 Use Unique RI 8217509 1614
-0.6066390 5019254 287.87 33 13.45662 0.000 Use Unique  SF 7.326426 1690
0.1079945 18520848 10.33 5 13.47412 0.002 Use Unique A’ 3.778577 1695
1.3071 Run X126 X127N X127C X128N X128C X129N X129C X130N
-0.3560 151124, TMT1_MS2_F1.raw 7.764347  2.351445 15.84418  12.49247 6.413736 12.13688 19.663802
151124, TMTI_MS2_Fl.raw  18.375119 13.361465 50.76977 61.27787 24.895180 21.25711  52.323013
151124, TMTI_MS2_Fl.raw 169.340902 90.950866 556.83933 553.17669 233.141770 26.5068669 224.81314 562.603054
151124, TMTI_MS2_Fl.raw 10.360915 3.758381 16.10108 10.62974 6.913472 18.67190 9.994884
151124, TMTI_MS2_Fl.raw  27.564634 16.196917 52.95002 51.94636 29.482079 0.2259693 36.25498 60.995901
151124, TMTI_MS2_Fl.raw  32.085319 11.529672 98.70601 95.54057 47.368985 31.44710 109.052791

X130C
8.552111
18.376584
175.340205
11.368426
34.147985
33.864875

X131
7.775993
17.905292
176.183739
12.230057
29.769754
28.996786



Data Model: Quantitative Outcomes

l : TMT-10 verview
FaCtorOpt'O” PrOtelnGrp Import Stat Outcomes ° o

Choose Stat Outcomes File: C:\fakepath\comp_mixed_anova_limma_270ct2016_tal | CHOOSE...

FC, pval, gval ‘r

P i CANCEL UPLOAD
StatTest roteinGrp

Factor, FO_A, FO_B, Model n..n

B3> O00_TEMPLATE

TMT-10 Overview IMPORT Sample the Run Proteins the Protein Stat:

Investigation ~

GRID VIEWS + REPORTS + CHARTS + INSERT + DELETE EXPORT ~ PRINT PAGING ~

Row Id Name  Description Principal Investigator Collaborator Status
EDIT»  DETAILS » 1 (efriep Template

Analysis ~ ‘

GRID VIEWS + REPORTS + CHARTS ~ INSERT ~ DELETE EXPORT ~ PRINT PAGING ~ [IMPORT STAT OUTCOMES]

°
' Medimmune - Analysis  Study Id Description Kind Name Name

EDIT» DETAILS»  PIPE Analysis 5 Sape® Eupell s il S84 Rprgm_V1 ey b gl e mee ] S agegre V1 O ta)




medimmune Module and TMT Template

Name:

My new project

@ All database tables and server-
side logics are implemented in

[¥] Use name as title

Folder Type:
a new Medlmmune module .
) Collaboration
€ Ul layout and interactive 8w
reporting are written as a 0 vz
“template” folder, which can Microarray
~) Panorama
then be used to create a new > Study
. . . ) Custom
”| nve Stl gatl O n” . @ Create From Template Folder
Choose Template Folder:
Overview IMPORT Sample MsRun Proteins Selected Protein Stats

T
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/00_template
/00_template/TMT

/00_template/TMT with Stats




Pipeline Files ~

Data Loading ¢

Analyze Data
Database Referenced *: Uniprot
Organism”: Human

Oualitv Contral Metrics 7:

3. Analysis

Min Observed Channels: 5

Max Interference Pct:

[ UPLOAD FILES = IMPORTDATA % % AUDIT HISTORY & ADMIN

Name
B _ProteinGroups.txt
_Proteins.txt
@ ~ _PSMs.txt
O . Rprgm_V1.pdStudy

<

<> KD

30 Sequence

<

10d” PSM
Pa ra m ete rS Normalization Method: [Quamile
PSM to Protein Summarization: default

First.Scan

<
(== T = = =

Spectrum.File

One of the first workflow being implemented is TMT-based
multiplex quantitation of the total proteome. Following the
data acquisition and processing in ProteomeDiscoverer, the
experimental design, peptide and protein identification and
quantitation are imported into LabKey where a custom-built
data ingestion pipeline written in R will transform the data and
prepare them for deposition in a Microsoft SQL database.
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o
>

© add new row

1. Upload PD

‘ data v Created By
2:71;mma [O Rao.4 MQ z:z
RIRSTRE e

Master.Protein.Accessions

Isolation.Interference.in.Percent

Configure Output for Core PSM

Expected Fields

Renamed Fields

+ | Sequence
+ Accessions
+ |Interference

Configure output

+ Run

B3> 00_TEMPLATE

TMT-10 Overview IMPORT Sample the Rup Proteins the Proteir
Investigation ~
GRID VIEWS ~ REPORTS ~ CHARTS ~ INSERT ~ DELETE EXPORT ~ PRINT PAGING -
V4
RowId Name Description Principal Investigator Collaborator Status
EDIT»  DETAILS» 1 OPC1n2
Analysis ~

GRID VIEWS + REPORTS + CHARTS ~ INSERT ~ DELETE EXPORT ~ PRINT PAGING qm
-

Analysis
EDIT)»  DETAILS»

Study Id

PIPE Analysis OPCs_Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1

Description Kind Name
OPCs_Expt1_Expt2_tech1_tech2_PD2_Rprgm_V



LabKey Impl: Results and Visualization

eData acquisition & PD

processing Visualize_ study
eLoad data to LabKey & analysis
database .

eDrill-down from
eSend processed data protein ID

out for stat analysis eIn-depth review
’ Visualize primary in Shiny app
Import new study data
Import *Browse the
. contents by table
stat outcomes or view’
. eAttach data to eIn-depth review in
Initiate new the study Shiny app
investigation

|I|M di medImmune Module
eaimmune



Study Portal

TMT with Stats Overview IMPORT

Investigation - Study - Analysis ~

GRID VIEWS + REPORTS + CHARTS ~ EXPORT ~ PRINT PAGING ~

Investigation Description Created On Study
TMT with Stats -
Template

Data Views v ¢

name, category, etc. Q
Name
< Uncategorized

Sample

2017-04-11 20:02 /S mesmm— S— S E—

MsRun

Analysis
PIPE
Analysis

Kind
Initial
Import

Selected Protein Stats About How Do |...

(R Volcano Example Test
<R bwplot_ProteinVsCohort
(R Protein.Abund.Plot

(R Peptide.PSM.Plot

R Protein.Reporters
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Protein Search ~

Protein name *?
Minimum prob?

Analyzed On Proteins
Search in
2017-04-11 20:13 8845 subfolders?
Exact matches
only’
SEARCH
| Mine
Search ~
Details Access
SEARCH
= public
= | private -Select Web Part> 4| ADD
= public
= public
= public

s



Customize Query

Web Part Title:

Schema:

Query and View:

Query:

View:

Allow user to choose query?:
Allow user to choose view?:

Button bar position:

SELECT MsRunSumPSM.RowId,

MsRun Summary

medimmune v

) Show the list of queries in this schema.

© Show the contents of a specific query and view.

MsRunSummaryView v
[default view] v
No v
Yes N/
Top v

MsRunSumPSM.Investigation,

MsRunSumPSM. Study,

MsRunSumPSM.SampleSet,

MsRunSumPSM.Run,
MsRunSumPSM.Plate,

MsRunSumPSM.Container,

MsRunSumPSM.PSMs,

MsRunSumProtein.Proteins

FROM MsRunSumPSM

JOIN MsRunSumProtein on MsRunSumPSM.RowId =

[ ]
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DIY Ul and Report

€ Data grid + custom query offers flexible
way to review the dataset

[project/${container}/begin.view?pageld=MsRun%20%28New%29&qwp1.param.RunParam=${Rowld}
&qwp2.param.RunParam=${Rowld}&qwp3.param.RunParam=%${Rowld}&qwp4.param.RunParam=${Rowld}

&qwp5.param.RunPasamashiRomd}

GRID VIEWS ~ REPORTS + CHARTS ~ EXPORT ~ PRINT

MsRu

Investigation Study

(s _Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1
( 5_Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1
(s _Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1
( ;_Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1
(o _Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1
(" _Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1
(s _Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1
( ;_Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1
(s _Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1
(" 5_Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1
(m_Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1

PAGING ~

Sample Set
160524_
160524._
160524
160524 _
160524
160524_
160524._
160524._
160524
160524_
160524._

expt1_tech1_F1
exptl1_tech1_F1
expt1_tech1_F1
expt1_tech1_F1
.expt1_tech1_F1
expt2_tech1_F1
expt2_tech1_F1
expt2_tech1_F1
expt2_tech1_F1
expt1_tech1_F1
exptl1_tech1_F1

€ Custom URL enable master-detail view
into complex hierarchical data

1-250f 72 Next> Lajt»

Run

160524_: _expt1_tech1_F12.raw
160524_ —expt1_tech1_F2.raw
160524 _expt1_tech1_F9.raw
160524_: —expt1_tech2_F2.raw
160524_ _expt1_tech2_F9.raw
160524_: _expt2_tech1_F15.raw
160524_: _expt2_tech1_F9.raw
160524_ _expt2_tech2_F15.raw
160524 _expt2_tech2_F5.raw
160524_ —expt1_tech1_F15.raw
160524_ _expt1_tech1_F16.raw

Plate

1
1
1
1
1
2
2
2
2
1
1

PSMs Protdins

4402
2008
8305
2554
8443
4597
7255
4249
1662
4665
3819

2388
1346
2839
1511
2811
2299
2763
2282

950
2520
2167



Proteins, PSM and MSMS Results from a MS-Run

Proteins by MsRun ~

GRID VIEWS «  REPORTS « CMARTS « EXPORT - PRINT  PAGING ~ 1-2501945 Nexts> Last»

Parameters: RunParam = 4

View: detout Iproject/${container}/begin.view?pageld=MsRun%20%28New%29&qwp1.param.RunParam=$
sons Gene  Oescrption Poides  Pipldes | Cowspe ooy e <" {Rowld}&qwp2.param.RunParam=${Rowld}&qwp3.param.RunParam=${Rowld}
' | s @ 85 56 000 Hoh o7 §qwp4.param.RunParam=${Rowld}&qwp5.param.RunParam=${Rowld}
MsMs Spectra ~

MsRun Summary v
GRID VIEWS - REPORTS ~ CHARTS ~ EXPORT ~ PRINT  PAGING ~

Paramaters: RunParam = 4 GRID VIEWS ~ REPORTS ~ CHARTS ~ EXPORT ~ PRINT PAGING ~ 1-250f72 Next» Last»

e ) ~ Investigation Study Sample Set Run Plate PSMs Proteins
Ms Run i Sotn Mool | o o e | earierence |\ [ wis_Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1 160524_ expt1_tech1_F1 160524_ _exptl_tech1_Fl2.raw 1 4402 2388
160524_ exptl_tech1_F12.raw 1446 2 3 1394 38 31 ( ( 5_Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1 160524_ expt1_tech1_F1 160524_ _expt1_tech1_F2.raw 1 2008 1346
160524_ exptl_techl_F12raw 1486 2 3 142 128 161 ( (mom_Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1 160524_ expt1_tech1_F1 160524_: _expt1_tech1_F9.raw 1 8305 2839
160524. exptl_tech1_F12raw 1492 2 3 14.25 142 0.7 L
160524, expt]_tech] F12.raw 1494 2 3 1427 23 a6 ( ( ;_Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1 160524_ exptl1_tech1_F1 160524_ _expt1_tech2_F2.raw 1 2554 1511
160524_ expt]_tech1_F12.raw 1541 2 3 1453 54 5.1 ( (o _Expt1_Expt2_tech1_tech2_PD2_Rprgm_V1 160524_ exptl_tech1_F1 160524_ _expt1_tech2_F9.raw 1 8443 2811
U o T - - T o o ( €7 2 Fxnt1 Fxnt? tech1 tech? PN? Rnram V1 160524 exnt? tech1l F1 160524 ( exnt? techl F15 raw 2 4597 2209

PSM by MsRun ~

P ot - » Akey strengths of LabKey is the flexibility of custom

w ga T T s 56 o g T query, visualization and report with SQL/R or point-n-click
s St Sir e e S interface.

10037 4764 6603864 4 0.2 266 323 758445 & 0.00 °

10040 4765 5723969 2 00 73 223 8923099 v 0.00

Once a study is imported, its experimental design,
g LcMsMs runs, protein identification and quantitation can
II' Medlihraing be inspected via the web-interface as data grids or plots.



Protein Abundances - SQL/R Reporting

Protein Identifications ~ S5V oot
Quantile
GRID VIEWS + REPORTS + CHARTS + EXPORT ~ PRINT PAGING ~ 1 & 2 o
+ $ .
Sequence Id Gene Description Accessions Peptide: Ms Coverage E e + - *
" N ] 1 70 2278 C ¢ i -
- t m m 4 28 1567 ¢ 3, | . .
- / 13 125 3173 ¢ §° 2 $
plt0l = dcast(data=labkey.data[,c("name","value", "abundance")], abundance~name, value £ 2- T T T
plt02 = dcast (data=labkey.data[,c("name","value", "mswept")], mswept~name, value.va 2 | e -
N !
plt = rbind(plt0l, plt02); E:. T <
bwplot (abundance~Cohort|Norm, groups=SampleID, data=plt, type=c("p"), layout=c(2, 1), & T s

Poct

par.settings=simpleTheme (pch=c (10:20),cex=1.25,1wd=2),xlab="Cohort", ylab="Est
scale=list (relation="free",alternating=1, y=list(tick.number=10, log=F, equispacecu.ruy-r)

panel = function(x, vy, ...) {
panel.dotplot(x, y, par.settings=simpleTheme (pch=c(10:20),cex=0.75,1wd=1), cex=1, alp
panel.bwplot(x, y, pch = "|", ...) }

For simple visualization, boxplot, volcano plot can be readily
generated in LabKey and shared with other researchers.

[ ]
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PSM - MS/MS Spectrum via OpenSlice

Protein Identifications v

GRID VIEWS ~ REPORTS + CHARTS ~ EXPORT ~ PRINT  PAGING ~ 1-250f3,005 Next> Last»
Sequence Id Gene Description Accessions Peptides PSMs Coverage Err% Confidence Em PAI
o= F | = m n 70 2278 0.00 High 4.6
il t 4 28 15.67 0.00 High 24

PSMs for the Selected Protein ~

GRID VIEWS ~ REPORTS ~ CHARTS ~ EXPORT ~ PRINT PAGING ~ m/z=687.342(2+) time: 22.18min (scan# 4692)
Parameters: Protein = 149733 24K
View: default 22K
Scan RT Mz Z Interferene Injection Intensity PPM Peptide Qvalue Modifications Run
10389 41.95 9254932 2 0.0 130.0 3651562 1.17 0.001085 MS5(Oxidation) 160524 20K
11428 41.08 917I4944 2 213 64.4 6936547 -0.26 0.0 160524_ a0k
16K =

. . 14K

* Tovisualize the raw MS and MS/MS data, another open-source .

program, OpenSlice, was adopted. It pre-processes the raw files to 1ok
allow instantaneous review of spectrum and XIC trace. o
*  Custom URLin LabKey enables drill-down of the experimental N
evidences from summary levels downward with OpenSlice. ::IH | |
'3 710 N T 1O W A

[ ]
I'I Medimmune provme1 | _prov scan | X | nextscan | nextme |

left-drag to zoom, left-click to generate an XIC

1 |

1000 1100 1200



In-depth Analysis in a R/Shiny App

Platform(s): Triage Annotation Volcano Enrichment Heatmap Abundances Peptides Signature Enrichments
EBONC L0 Exasome proten LFQ [ [r———T T
-
Contrast: L L]
—
Model Outcomes:
¢ UMMA
.
p-value Threshold s
o @ 015 .
- )
—f s .
. o L
Required Fold L ®
change § < .
<
1 6B 4 : 8' :
- ) . . °
) . .« ® i
o b § T e B
Oe . O *«® %
Min Distinct . . ® . e
Peptide oo ® e v, g ° o 3o
.
0 - a® LY s . & . .:3 0, < . ot
DA 2 By o] e »*
z. o8 B o’ .. e ° ..C:‘:‘
Size of the Dots & . .;,"' R P L
18 15
- )
logratio
Color of the Dots:
Search:
Blue - Copy || CSV || POF || Print
PV Limit, log10 Gene D Tissue FC pval fdr Distincts PSMs
© 8 = [N q00 0002 0014 T @
o 100 0.000 0.124 1 82
. ' -10.0 0.000 0.001 14 234
FC Limit -100  0.000 0.001 14 234
1 m 2= -10.0 0.001 0.151 14 234
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* Expose LabKey data to Shiny app for in-depth analysis

« Live data tables, linked volcano plots, enrichment
analysis, heatmap, and integration with RNASeq, etc.

Pathway /
Misc v

Collection:

KEGG v
Expressed Targets
Only?

Adjustment

None v

Background

Default v

Min. p-val

o00s (X)

-

Min. g-val
0,01 0.5] 1

)

Clear Selection

Triage Annotation Volcano Enrichment Heatmap Abundances
Copy \ csv J \ PDF | Print
Protein list from the 'Triage Tab'
D Description GeneRatio
| — ‘- 16/366
| 26/366
| 22/366
| 27/366
| 16/366
| 13/366
| 24/366
| 20/366
| 8/366
| 13/366
Showing 1 to 10 of 47 entries
misc#KEGGgene: 596 --> 47 gene sets found.
Copy | ‘ csv J‘ } PDF | Print |
hsa03050
D Gene Distincts PSMs N
- 17 152
12 84
[ 16 186

<N <A



Lessons Learned

€ LabKey, due to its open-source @ Better grasp of the ‘folder’ concept
architect and abundance of widgets and the scoping rule is crucial
and customizability, is an ideal
environment to manage complex
omics data such proteomics

@ Proper division of labors is critical

— Server-side data management

.. o — Client-side Ul customization and
€ By externalizing the platform-specific reporting

processes, different data types can

be readily managed in LabKey. € Better out-of-box features will reduce

the upfront works in a commercial
€ Template folder provides a good settings.

compromise between Ul flexibility

and usability.
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Future Plan

€ Additional workflows for @ Ul refinements
— Label-free quantitation by — to accommodate multiple
Maxquant workflows and to clarify
— Targeted proteomics using user inputs
the “Panorama” module — Factors, factor options and

sample attribute editor
— Request for Stat Analysis
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Data Pipeline for Proteo/Metabolo/Lipidomics
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