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Abstract

ProtPlot is an open-source Java-based data mining bioinformatic tool
for analyzing CGAP- database derived estimated mRNA tissue EST
expression in terms of aset of virtua 2D-gels

The estimated mMRNA expression is mapped to estimated “ proteins’

It iswell known, mMRNA expression generaly does not correlate well
with protein expression as seen in 2D-PAGE gels (Ideker et.al.,
Science 292:929-934, 2001

ProtPlot lets you look at the datain new ways and may help in
thinking about new hypotheses for protein post-modifications or
MRNA post-transcription processing.




Possible Questions

« ProtPlot may help look at aggregates of CGAP data in new ways.
- Which “estimated proteins’ are in a particular (pl,Mw) range?

- Which sets of “proteins’ are up or down regulated in cancer(s) and
normal(s) or precancer(s)?

- Which sets of “proteins’ are entirely missing in one condition vs. the
other?

- Which sets of “proteins’ cluster together across different types of
cancersor normas?

ProtPlot

» It wasdeveloped initially as Virtua-2D [Proteomics J, in press], and
upcoming paper on TMARP [Proteomics, in press]

» ProtPlot was derived from an opernsource microarray data mining
tool MAExplorer (http://maexplorer.sourceforge.net/) by P. Lemkin

* ProtPlot isaJava application and runs on your computer. Y ou
download and ingtall the application and the data.




Pseudo 2D-Gel Map Expression Data

Sample MRNA estimated expression data was obtained for a variety
of human tissue and histology types (normal, pre-cancer, cancer)
using the relative hit rates on cDNA clone libraries. Data from
multiple libraries/tissue were merged

Pseudo-protein data was computed by mapping the UniGene Idsin
the CGAP libraries to SwissProt AC. The (pl, Mw) was computed
using the SwissProt (pl,Mw) server tool

These data are assembled into ProtPlot data files called .prp files
described on the Web site.

ProtPlot then generates an interactive pseudo 2D-gel Map (ple,Mw)
scatterplot that may be used for data mining

VIRTUALZ2D home: http://proteom.ncifcrf.gov/
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Using ProtPlot
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ProtPlot Menus and User Controls
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Initial Screen displaying (pl vs Mw) scatter plot

Pull-down menus
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ProtPlot: Parameter Threshold Sliders

D [k bew Lo G e -
T o) Relad  Hows  Semoh Malcsp o P Gaodly o Shop (0o
The - ! [ ——— 1 =]
Tararstars mary b defed séersctredy vang dnctmorspulshion siders on the right e oFfae mots smedoer. Thess gkt dider contrels nkids
® Expieiiicn o bl - e adioi e dppe of o sepresineg data Bis (wkie b egosEin drad)
& Exqrmedion koo bt - thic sdpacs e loarer xei of e sxpresnen dai Glier furkds o sspracion meda)
= Bane uper koot - Thes adwts the wpper e of te rabe G0 datn 36 (shals oo radio mede]
§ Foxie hrwrer broad - than aedparts thee uprpar Lowar of the raba [0 data Bler (wehde mirsbo mo de)
» Chmier distancs threstyodd - s scesti e D cluser disancs paramster £ oustenng is scimes w0 Wean BF digdsy mose”®
o Fovahe Beeshoobd - dus sdfisrs the p-oale pararaeier de 1-Te o ather sk Bieg & endbded
§ drerplectrachsl - thy adpeic the W cenprler parsneier o Be mendrom or o sentar of eenple e Bhieerg i enshied
s Bproderstangle ferdold - He ddpets the § pralsaabang e foranets -
Alated npped e
o 11
=W rahy E1EETY
Flivked bt lira it
Al [
o LI TR [et]
Gl i Bt e Fiesh,
i s
iz S00
Forsiys frechai
L) L3
paan 1 D
# wuredan freahald
a
Hezanpleex D
# profel stzampl e fragh
A
3 profe rabeampie: 0
|
o= Dt Do :I-& ﬂ !E Q ]EI =
¥ ; P |
B [d W Go Conmwngsor Helo
T Bk . FAsasd  Hos  Gemch Melsceps P Gty Shap s n
P T

Samples menu und checkboxes in the lower commmand bor

B L]
i crcis | Ooweitinsth Oims O dewmion Dt m DSk oaes _

Thees kewer contrals mcheds

+ A pall-doom sample salocter bo et wouredefine the corrent sample, X somple, T sample, X-set of samples, T-set of samples,
mnd EF Cexprassion profe) bet of samplas

# [ Tae V.ot - dhiis boggles berwesn the ratis (Mieon B-get o Meon Toser) of samples fosde and the premen Riplay fosde

» [ Expression - this togghes the Ssplagmg the spots o the posods ZTogel w colored ep ression walues o smply o cabien

& 7 Lo M - fhas boggles dimplagng the Bw scale ar a logiTiw)

* 7 Defionge-oer - this togpie s the meise-over sptien. Helokng the mames over & spet will deplay 2 mmetations

* [ Sratus popog - this toggles the poprop stafes windew on and off

|
= 4= | Bocurart Core S e - Y. S




ProtPlot Pull-down Menus
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Download ProtPlot
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Installing ProtPlot
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Finished Downloading ProtPlot
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ProtPlot Menus

File - select samples, save the state and quit

View - select viewing options

Genomic-DBs - enable access to popup Web genomic databases
Filter - select protein data filter options

Plot - select primary data mining and scatterplot display options
Cluster - select cluster distance metrics and perform clustering
Report - generate popup reports

Help - popup help menu

File Menu - Selecting Single Samples,
the X-set, Y-set or EP-set of Samples
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File Menu - Selecting Samples using Choice Menu
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Pick specific sample or sanf

Selecting Subsets of Samplesfor Experiments

» Current Sample - to look at the expression for any individual sample.
E.g., prostate_cancer

+ Sample X and Sample Y - to look at the ratio of exprX/exprYwhere
the protein for which the ratio is defined has expresson in both the X
and Y individual samples.

E.g., X isprostate cancer and Y is prostate_normal

* X set of samplesand Y set of samples - to look at the ratio of Mean-
exprX / Mean-expr Y where the protein for which the ratio is defined
has expression in both the X and Y samplesfor at least 1 sample in X
andatleast1inY.

E.g., X setisdl cancer and Y isall normal

» Expression Profile set of samples - to look at the expression profile
(EP plot or EP report) for any protein. The scatter plot shows mean EP
expression.

E.g., EPisdl samples, or EPisdl cancer, etc.
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Plot Display Mode Rules

All proteinsin the Master Protein Index (mPid) are displayed
except for the following:

In single sample or EP expression mode, do not show missing proteins

In X/Y sample mode, do not show proteins that are missing in X but
present in Y or vice versa. However, if the View option to display this
missing data is enabled, then show the missing data as gray spots.

In X-set/Y -set samples mode, do not show £)rotei ns unless they meet
the sizin% (l:riteriaN for both X and Y if enable or if using the missing
sets > N filter.

Normally, plot proteinsin a (Mw vs. pl) scatterplot

If in one of the X/Y ratio modes, may plot (X vs. Y) expression
scatterplot instead of (Mw vs. pl)

Selecting the Current Sample
(those with [>S] have more than S proteing/sample)
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Sglect niew cuirert sample Slider to set S the
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Report Menu - Listing # Proteinsin All Samples
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Selecting the X Sample
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Selecting the X-set of Samples
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Selecting the Y Sample
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Selecting the Y-set of Samples
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Selecting the Expression Profile (EP) Set of Samples
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Listing Sample Assignments
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Defining the X and Y Condition Set Names
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Click on a Spot to Select the Protein
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FileMenu - Save & Restorethe Data Mining State
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Updating ProtPlot Program from the Proteom Server
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Genomic-DBs Menu
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Filter Menu - Data Filter Optionsfor Single Sample
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Filter Menu - Data Filter Optionsfor X/Y Ratio
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Filter Menu - Data Filter Optionsfor EP-set
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Filter Types- Available

By Proteins> 200 Kdaltons, Mw and pl within ranges

By tissuetypes

By expression valuerange

By expression X/Y ratio range (either inside or outside range)
By t-Test of X-set and Y-Set samples< p-value threshold

By min #samplesin X &Y or EP sets> N samplesthreshold

By missing proteinsin X or Y set with other set > N samples
threshold

By number of samplesfor the protein > N samplesthreshold
or <N samplesthreshold
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Applying Expression Range Filter [0.455 : 1.0]
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Applying the ‘outside’ X/Y Ratio Range Filter
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Applying the t-test (p=0.05) Filter X/Y sets
Min 4 samplesfor X and Y, S>=2000 proteinsg/sample
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Applying the t-test (p=0.05) Filter X/Y sets
Min 7 samplesfor X and Y, S>=2000 proteing/sample
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Saving Filter Set of Proteins- For Future Filtering
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Plot Menu - Display Mode and Options
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Plotting Display M odes

Show Current Sample - to look at the expression for asingle

sample

Show Mean Expression-Profile set of samples - to look at the

mean expr ession for a subset of samples

Show X-Sample/Y-Sample Y - to look at theratio of two

individual samples

Show X-set samples/ Y-set samples - to look at theratio of
Mean-exprX / Mean-exprY for two sets of samples (X and Y sets)

If in one of the X/Y ratio modes, may plot (X vs Y) expression
scatterplot instead of default (M w vs. pl) scatterplot

Plot Display M ode - Current Sample
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Plot Display M ode - Mean of EP Set of Samples
(N >= 14, S>= 2000)
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Plot Display Mode - X Sample (Red) + Y Sample (Green)
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Plot Mode - Sample Xvs Sample Y
Expression Scatter plot
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Plot Mode - X Sample/Y Sample Colormap
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Plot Mode - Sample X vs Sample Y
Expression Scatter plot
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Plot Mode- Mean X-set / Mean Y-set Samples
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Plot Mode- Mean X-set vs Mean Y-set
Expression Scatter plot
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Plot Mode - Showing Proteins With Either X or Y
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Plot Mode - Popup Expression Profile Plot for 1
Protein - Click on a Different Spot to Changethe Plot
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Cluster Menu - Find Proteins with Similar Expression
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Clustering on Selected Protein - Scatter plot with
Cluster Member Proteins Shown with Black Boxes

Frofial- wial 5 petm g+ 112003
Faleruisr Mans va el S Piot
DN S S o 30 S armphes.

Prteing: Xl samiess (7084, CaaADE= B11F  Ticoud e Ming, Do panEmes, Pesd o Mg 10

1 BElexd

.lare those that passed the data filter.

SPD:1 5077 Exursamian uppes it
BF-ACE:O1 50TT E

PnT A7, bt PR Erneeian irwer i
b EFO0 05T SLo0 0 et d T a0 =
Mr @ 1.0
B b g 0l DT R0 e Bk B MsIEh
. E—
Bl ory e Distanca: 116364
Foi VT PFosalus brashikd
e b 10
| e 4
[ LRLY # mamples fraskoid
g;‘: M argles: 14
a0 F pioteaakma b Taeh

| [loed
MHEENEF- Gl § [F
Cluster display shows proteins passing
cluster test with black boxes. Other proteins

Spuenzsangle 360

——
A2 FER Wsemgles 100

n

P nE Dol pl 300 12 B
Bl oba Mams b (14000 198358300
semi[ves] ¥ ust [ ee

(il

CAumisrdstance O 001 O3, Cluskr sioa.di
# eamgd e BEQIRE T B G- OF T
ke 1.0

Flikevyzote Fiogwy Fnsseosr DaccevandB [ ok oo [ERIRRSRRRIE]

Clustering on Selected Protein (All Samples) D<0.69

Froafiai- 5 5 Beetm i -37- 200063
Mafcullsr B zn v g Scater Pisl

BRI DT

Dynamic cluster report showing

O S G W SPLECT D117
DSt 8 I ST TR ¥t DB 1EEY  THe e e, |iRwn brsli, fanieen, fldl &% s aps 10
Fi7 AT, Mam17EEE
1B MR EP 01053 BOOEOT 11 ok Gl TR
2 . X Pl S by Frodeins Chasker Rapod 15077, 0450771
. ' B+ - Lot 41 cimilar prateing
Ll £ E" i ader Frodsin e BET. rea b shel =0 1008
bl 1 50 EF 1 b @l 1 TG E 4
wEd e il LT BR-ACE SR
e Ty TTSAEG 0l i Q1EIT7 g
w ONT A ENEE DN e OO 180 HUMRH
WE 4 BN L e OOOEE 180 HUMAN
=W TIT T Lim OOrA1E B ENS_HUMEN
= i 8315 ©I7 HA0R Dos = ] GIES1 7 FEMS_HUIMeR
aE LT DAE D GEPH § RENS e
any AT nae e = GaENG] REMS HUIMARN
TPEB 63T IR DUMVRS 7T QEDC LLL ]
T A10 150G DDA COYINT TOVINT
TIE? ArT  JSDE OITDR ™ FI4181 LAT_HUKER_1
SP1 A0S emIES [ v [ ER e ]
19§06 S8 MSER DB CEEY S
55 430 TAME Qi c o B Qe
a3 aF I naEn T GG B CCE_HAN
1311 4ER  1MImOIEN * O Ed AT
i 1213 A5 TR D40 T CEOIE HIPL_HURH
1B 5B DEISE (L3 COHZFT ORPI_Hma
e YT T 167 SE1  4NH DG PAKIES EFF1_HUMAN
o a1 abh BN DS Plaied LaS_HLBAN_T
MR G0 nd BRSO GF2NE FTHE_HU
ﬂ?ﬁdﬂuﬁiﬁngi:’&“u W TR EWE D1 CERTLT HPCL_ N
T omi[r ey ¥ o ¥ ved AFIS AW GIAED DIDS CORYIT HOHE_HUMAN
IT QIS 117 zMTE Do PIABIE FENH_HUWAN
13 455 Q1B AEER 01cDe CARRTE CP1B_HUMER
Flusessel [ Log we I‘IF_.._...... SRR TRNS H o R S N B e e i e ST
P e chumier s




Scrollable EP Plots for Clustered Proteins
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Saving Cluster Set of Proteins - For Future Filtering

Froaig - 126 5 Becka -

-0

Maicullsr Bazn v gl Scater Pisl EP-Cx 015077 Fapreexian
OO B S O O i RO D577 ——
Destr 2 in sarpis= 1760, K ia i D= 1B Thoue nea it ung brsin, pancies, feal @ oo
plT AT, Ma=iTREE Esqre s ani peeer (imi
1A 5 MR EP D053 BOOLOT 11 otk GV T 3

Omtares: 116304
P b s  okd

Thara xe 4! protine in tha ot

L thiz In s secua rl SHern g by srabbng

Fika mured |F e by D ef Seved O usts e d prrdei s [O B}

FiiK

Expl

Expr.evverma jL0:1.0]
¥zangles = B 2100 proten s 10

#prateing = 37H FTodane: HE

s 1 . 7204 Saved Cluster
PEP ¢ N sarakey 1901 Results [C:

#]

12 HED

IanebsctlE poinip| (330 1231 Chuster chamce [103, Clusder size: o
Woleraber Mues w3400 - | BEEREI 0 P#mamples GEO R Sels 10 W Pl
Eemi[f o] Vel [V eel sl 10
i)
Flusessols [ iog e [ wene-rer e wet 08 [ Siahe popus _

Report Menu - Options are Display Mode Dependent
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Report Menu - Options are Display Mode Dependent
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Frotflot Filtscad Protein Rsport [protplot] 1517 proteins
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Popup Report Expression Profile Valuesfor Filtered
Proteins (min N>= 14 samples, S >=2000)
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Popup Report # of proteins/sample for All Samples
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Help Menu - Popup Web Browser Documents
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Saving the Current Data-mining Session State
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Changing the State to a Previous Data-mining Session
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