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Overview

Flicker is an open-source stand-alone Java computer
program for visually comparing 2D gel electrophoresis
Images

2D polyacrylamide gel electrophoresis (2D-PAGE) gels are
often difficult to compare because of rubber-sheet
distortions

Flicker allows you to compare your gel images against each
other or against those found in Internet databases

Many published Internet gels have subsets of spots
identified which may make them useful to compare with
your gels.



Main Features of Flicker

Flicker allows comparison of two gels at a time

Menu system helps organize and access a set of local user
gels and access Internet reference database gels

Built-in demonstration gels with calibration data

Built-in access to Swiss-2DPAGE active map reference gel
database. Easily extendible to other federated databases

Image enhancement optimizes images - helps support
visual comparison: zoom, brightness/contrast, spatial-
warping, smoothing, sharpening

Build lists of spot measurements for estimating spot ;
guantification and annotation



Main Features (continued)

Calibrate gray scale if OD, CPM, etc. standards are
available

Export measured spot lists and annotated paired spot lists
(to Excel, etc.)

Save/restore data-mining sessions
Written in Java as open source and is freely available
Runs on MS Windows, MacOS-X, Linux, Solaris

Documentation available as HTML on the Web site or as
PDFs

Tutorial vignettes available on using Flicker



http://open2dprot.sourceforge.net/Flicker

E_-I:I:J Open2Dprot Project for 2-Dimensional Electrophoretic Gel Data Analysis - Hetscape
. File Edit “iew Go Bookmarks Tools Window Help

i @Q O @ G | hitp: //openZdprot. zourceforge. net/Flick er/ l Go G\ Search ng @
- N

ah
—

Table of

Contents Flicker Comparison of 2D Electrophoretic Gels

FIATT 0 e

Flicker
Horre
Intraduction
Contributers
Reference manual
License
POFs
Tutorials
Demos
Wignettes

“ergion '“"'.w-.':'l"":'-'i.;-'?,. =T R * VI Cl n etteS
Dawnloads e RO LB ’
Status :

Revision history ﬁ.“- "’i 1Y * Download

Refarences

Source code el .* - J * Other Web resources

Praject summary 4. ] 44 1 |

In Table of Contents:

* Introduction

* Reference Manual

CW3 access
Browse CWS

Javadocs Flicker Comparison of 2-Dimensional Electrophoretic Gels

Files mirror

Other Web resources s
0ld Flicker applet Welcome To Flicker
SWISS-2DPAGE

mw http://open2dprot.sourceforge.net/Flicker

2DWY5 database
Google search

Introduction
Hosted at
Open2Dprot Flicker i an open-source stand-alone computer program for wisually comparing 2D gel images. Two-demensional

openizdprot. sourceforge. igg polyacrylarmide gele electrophoresis (2D-PAGE) gels are often difficult to compare because of rubber-sheet distortions.

Powered b Flicker allows you to compare your gel images agamst each other or agamst those found in Internet databases. Iany
soURCER. RGE
o

published Internet gels have a subset of spots identfied which may make them usefil to compare with vour gels. You may
= be able to draw putative conclusions as to the identification of some spots in your gels that are wsually appear to be the 5

El| i r—“. sarne spot =

EIEECAE) ' e




Flicker Program User Interface
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Concept of Flicker-Comparison

Flickering is a dynamic visualization technique

If two images could be perfectly aligned then one could simply align
them by overlaying one over the other and shifting one image until
they line up

However, many images such as 2D PAGE gels have non-linear
rubber-sheet distortion (i.e., local translation, rotation, and
magnification)

May be more distortion in some parts of the images than in others

Although it may be impossible to align two whole images at one time,
they may be locally aligned piece-by-piece by matching the
morphology of local regions

Alternating two images in the same visual space will “fuse” the aligned
reqgions in your minds-eye when they are optimally aligned 7




Problems with Flicker-Comparison

 Because flickering is a dynamic visualization technique
that depends on hand-eye-brain integration, we find that
some people are better at using this technique than
others

 There Is the occasional danger of false alignments when
comparing charge-trains of spots if there is not enough
local morphology context




Problems with Flicker-Comparison (continued)

 Because it may be difficult to compare a user’s entire gel
against an Internet database reference gel (e.g., Swiss-
2DPAGE) which was run in a quite different way:
IPG vs CA,
linear vs non-linear gradients,
ple isoelectric range,
MW molecular mass range,
etc.

e However, parts of the gels may be comparable

« Even when a comparison is made and a putative
correspondence made between the user’s and the
reference gel, the spot of interest may not be identified in
the Internet database reference gel 9




Solution: Image Transforms for Better Visualization

It is difficult to visually compare gels of different
magnification, contrast, and geometry

Flicker has a zoom transform to magnify or de-magnify a
gel so it is closer to the magnification of the other gel

Flicker has a brightness-contrast adjustment to adjust
one gel to the range of the other gel

Flicker has geometric correction using spatial warping
transforms

Additional image enhancement transforms are available
for smoothing and sharpening images to make they 1o
easier to compare




Finding Putative Identifications by Accessing
Reference 2D Web Databases

1. First find a putative match between a user’s gel and an
active map reference gel

2. The user then clicks on the spot in the reference gel to
access that spot’s identification in the Internet reference
gel database

3. The reference database then supplies the identification of
the spot selected and by inference the putative
identification of the user’s spot

11



Finding Putative Identifications by Accessing
Reference 2D Web Databases (continued)

 The active map reference gel must be supported by a

federated 2D gel map Internet database such as
Swiss-2DPAGE

e Additional lab work can confirm that putative
identification of the spot extracted from their gel

12



Putative Identification - Click on Active Map
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Warping a Gel to Other Gel’'s Geometry
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Zooming a Gel to Other Gel’s Magnification
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Adjusting Brightness/Contrast So Similar
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Estimating Spot Quantification

Flicker provides a limited estimated-spot quantification
capability to collect a list of manually measured spots that
may be reported and saved for further analysis

Integrated density (grayscale or calibrated OD) may be
estimated for isolated spots using measurement circle
masks (1 to 51 pixels in diameter)

Background density, D,, near the spot is measured first

Then, an isolated spot’s density, D, is measured and the
density corrected for background D', is estimated as D, -
Db

17
Lists of spots may be created with user-supplied annotation




User Measured Spot Lists
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Spot List Functionality

Define, delete, annotate, edit spots in the spot list
View spots with various overlay options

List spots in report-form or tab-delimited form suitable for
export to Excel or other analysis programs

List paired-spots reports with same IDs in tab-delimited
form

Save spot lists for further use when exit Flicker and
reload them when reload those gel images

19



Manually Annotating Paired Spots

1. Select pairs of spots
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Generate Paired-Spots Reports
For Spots with Same IDs
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Looking Up Spot ID Annotation At Reference DB

Putatively identify a list of spots in your gel that are identified in an
active reference gel by first identifying spots in the reference gel and
then using them to identify corresponding spots in your gel.

1. Open 2 gels to compare (let one of them be an active reference
gel).

2. Flicker align similar regions for each of the spot(s) of interest.

3. Add spots of interest to spot lists (a separate list for each gel).

4. Request Flicker visit the active reference gel Web server and try to
lookup the protein IDs (e.g., Swiss-PROT) for the spots you have
defined in the active gel.

5. Then click on corresponding spots in your gel and then pair them
using a common annotation id from the reference gel.

6. List the spots in the paired spot list (this can be generated as tab-

delimited data for export to Excel).
22



Define Reference Gel Spot List
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Look Up Reference Gel Spot ID Annotation
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Assign Reference Gel Annotation to User Gel
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Lookup PIR Database Pages for Identified Proteins

Access PIR (pir.georgetown.edu) UniProt, iProClass and
IProLink server Web pages for selected proteins in the spot list
through their Swiss-Prot accession names.

A two-step process enabled using the (Edit | Select access to
active DB server | ...) checkbox command to select either
SWISS-2DPAGE, UniProt, iProClass or iProLink servers.

When you measure a spot (select a spot in an active gel image
and add it to the spot list by typing C-M) and are connected to
the Internet, it will also lookup the Swiss-Prot protein
(accession name and protein id) on the SWISS-2DPAGE
server.

Then, if you enable "Click to access DB", it will pop up the

particular active PIR DB server you have selected. "



PIR UniProt Web Page for Identlfled Proteln

I.NI UniProt Entry - UniProt [the Universal Protein Resource] - Netscape

. File Edit WView Go EBookmarks Tools Window Help |

| @Q @ @ @ l% hiktp: v, pir uniprot, or g/ cai-bin/upEntry?id=P02760 | [.@’5earch] 6;0 g !
;' e 2 |

UniProt

the universal protein resource

Text Search UniProt Knowledgebase

About UniProt Getting Started Searches/Tools Databases Support/Documentation

Harme

UniProt Entry

PIR View Niceprot ¥iew | SRS Yiew
PO2760

ENTRY INFORMATION

ENTRY NAME AWEBP HUMAR
ACCESSION NUMBERS |PO2760, POOSTY, PO2T75%
CREATED Eelease 01, 21-JUL-1986

SEQUENCE UPDATE | Release 05, 13-AT7G-15987
ANNOTATION UPDATE |Release 45, 01-0OCT-2004

NAME AMND ORIGIN OF THE PROTEIN
PROTEIN NAME AWEBP protemn precursor

Alpha-1-microglobulin, Protemn HZ, Complex-forming glycoprotem heterogeneous in charge; Alpha-1

DESCRIPTION microglycoprotein;, Inter-alpha-trypsin inhibitor light chain, TTT-L.C;, Bilkunin, HI-30
GENE NAME AMEBEP, ITIL; HCF
SOURCE ORGANISM  |Homo sapiens
TAXONOMY ID 2606 [WCEL NEWT]
Eulkaryota;, Metazoa;, Chordata, Cramata, Vertebrata, Euteleostom; Mammaha, Eutheria, Primates,
LINEAGE oF VR
Catarrhini; Hominidae, Homo
REFERENCES

[11| Vetr H, Gebhard W

Structure of the human alpha 1-microglobulin-hikunin gene.
1990, Biol Chem. Hoppe-Sayler, 371, 1185-11%46

Fogition: SEQUENCE FREOM N A

Publded: 17086753, Medline: 51214554, ]
S &2 A & B oo S
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PIR iProClass Web Page for Identified Protein

() PIR Search Results - Netscape

. File  Edit Wiew Go Bookmarks Tools  Swindow  Help

_|ol x|
: @G Q @ Q |Q> hittp: pir . qeargetovn, edujcgi-binftextsearch. ples_field=SWaC CSRaquery=P02 700 I [@k Search'l csga @
S il |

b |
Fs
cOTEFtOM,, B
<% | I
& °a,

PIR Search Results

Databases

S

About PIR

Search & Retrieval

Site Map

Site Search

Text Search Protein Databases:__- Rol

Download
Mo Sep 13 11:03:48 ED T 2004 ——— &xamgles
Search |[[NREF =] for [ SwissProtAccession | [AND =] [AllFields =||AND =||AllFields ~||AaND =] AllFields =
PO27E0 not nul |
1 protein secuences in total HELF
For sequence analyses, pick a method (radiohutton) below, select a sequence(s) (checkhox) in Protein I} column, and GO.
SAVE OPTIONS - SAVE _.
# BLAST ¢ FASTA ¢ HMM Search ¢ Pattern Match ¢ Multiple Alisnment ¢ Domain Display GO | |— — = —I =
COrganism
- : Name PIRSF ID PC Motif |[FDEB
O Protein TD Matched Protein Name Length /T axon /Family ID Pfam ID D D
{Group
AMWEBF protein precursor [Contains:
L EHE000B0626 ?éz}zl;lle;znizzifgbgﬁh; iﬂiﬁ e Hotmo
ProClass P02760 . . T T sFO01622 PFOO014, |(PCMO0D213,
PIR-PSDHCHT SwiffErOr Ccersitn=AR0ET00 Ezt;:z;:zgfzgﬁmj e S [FAMDO001605 [PFO00S1 |PCMO0280 TBIK
bt AMBD HULAN TiteE: ki Ersin o ke Rl
(I11-
El=RE=R=] A
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PIR iProLink Web Page for Identified Protein

L‘EIJ iProLINK Search Results - Netscape

. File Edt Wew Go Bookmarks Tools

Y ] A
Window Help

| @Q Q @ Q | %% hitkp:fipir. georgetown, edufcgi-bingbiblio_search. plzdb=MNREFRs_fisld=StWACCSRquery=P02760
ol ._.._ =
) |

coTEEtOW,, . ’ ’ h
Pl ¥ H2 iProLINK Search Results S

About PIR

k | [@k Search J ~ -{ A |

[»

Databases Search & Retrieval Download
Mon Sep 13 11:10:09 EI:T 2004 —— &xamples
Search |[NPEF =] for [SwissProtAccession ] [AND =] [All Fields >||AND ][ Al Fields ~l[AND || Al Fields |
FOZ760 not null
1 protein secquences in total HELF
For sequence analyses, pick a method (radiohutton) hbelow, select a sequence(s) {checkhox) in Profein D) column, and GO. I
SalVE OPTIONMS - SAVE .. =
@ BLAST ¢ FASTA ¢ HMDMM Search ¢ Pattern Match ¢ Multiple Alignrent ¢ Domain Display GO | |— — —I
Organism
) . Kame PIRSF ID PC Motif |FDE
T Protein ID Matched Protein Name Length Taiam [Family ID Pfam ID D D
Group
AMEP protein precursor [Cottaing:
[T MEEF HNEOQOE0E24 Alpha-1-microglobulin (Protein HCY
View Bibliography (Complex-forming ghrcoprotein Home _ :
PProClassPO2760 SwissProt Accession=>P02760 |heterogeneous in charge) (Alpha-1 352 sapiens %605 iigggéi igﬁgggég 1BIE
IIR-PEDHCOHO fmicroglycoprotein); Eul/marmmal i
SPTE AWMEBE HULAN Inter-alpha-trypsin inhibitor ight chain
T )
DA 0| == s
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Calibrating Grayscale for Better Quantification

 If the gel’s stain/detection method is stoichiometric, then
Integrated density can correspond to protein
concentration in a non-saturating range

 The scanner and other systematic sources of non-
linearity can be corrected to some degree by calibrating
the image against a calibration standard and mapping
grayscale to that standard (e.g., optical density, CPM,
etc.)

e Their subsequent spot quantification measurements will
then be more accurate



Calibrating Grayscale with a ND Step-Wedge

1. The ND step wedge must ROl over step-wedge
be scanned with the image
and the corresponding OD
values known for each step

[HUmAN-AML ppc (182, 130)

2. A region of interest (ROI) i.—f

IS overlaid on the step step-
wedge -

3. The ND wedge calibration - 2o 1R
wizard is invoked to g O - i
analyze the data and o e S
estimate the calibration Fsb -
4] [




Calibrating Grayscale from ND Wedge Data

ROI histogram, peaks found and OD vs gray-peaks table

extrapolated calibration curve

& Calibrate grayscale from step wedge, image HUMAMN-AML _ppx
Deleted peak from pealytable and calibration
o |Calibr. units: |Cptical density  |Calfor abbrev:  |od
HELECEC e R [Wedge ROE 36507, 751] | ) ]
25 od |wedoe 1D [=opt part#= ]“ |
B0 |step#t od: [0.08 [Gray peak#1: |
s iy AL [Sep#iod fo.20 |Graypeak#2: |
200d 4 g5 vl L200 [Step#3ad: [0.25 |Gray peak#3: |
OD map 180 Pl [etep#dod: [oo51 [Graypeak#4. |
= - :::gz i ) | i |Step #5 od: |64 |Graypeak#5. |
1328 : T A - |Step #6 od: | [T |Gray peak #6: |
L 2 - [Step#7 od: [0.95 [Graypeak#r: |
1.0 0d ;:gg [ ' |Step #8 od: |1.09 |Gray peak#a: |
Calibration 0.50 ] L [Step#8od: [1.24 |Gray peak#9. |
peaks  peq I |Step #10 od: |1.28 |Gray peak#10: |
m apd E:; [ 75 [Gtep#11 ad:  |1.54 [Gray peak#11: |
Sl [ |Step#12 od: [1.67 |Graypeak#12: |
0.0 [ |Step #13 od; |1.80 |Graypeak#13: |
A D L P L T |Step #14 od: [1.96 |Gray peak#14: |
a =t mgrayacgfg e L R [Graypeak#15 |
Grayscale rangell 5:243 |Step #16 od: |2.258 |Gray peak #16: |
Freguency rangell 377] |Step #17 od: |o.00 |Graypeak #17. |
Region Of Interest [36:507, 7:51] |Step #18 od: |o.00 |Gray peak #18: |
Active histogram hin ['not selected] |Step #19 od: ]III.IZIIII JGraﬁ,-' peak #18: ]
|Step #20 od: |o.00 |Gray peak#20: |
Anahze wedie RO Add peak ] Deletepeak Refresh peak table 1 Save calibration state ] Close ]
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Calibrating Grayscale with a Spot List of
Calibrated Data

: : List of spots you defined
1. The image must contain o=y

calibrated regions with /
known concentrations or

corresponding OD values
known for each spot

|Human-ALL.pp}{ (410, 266 1694 tgt gras-value

2. You define a set of spots
using (C-M) or (ALT-click)

3. The Spot List Calibration
wizard is invoked to
analyze the data and
estimate the calibration




Calibrating Grayscale from Spot List Data

& Calibrate grayscale from spot list, image Human-AlLL_ppx

OD vs gray-peaks tablel

el 0D Calibration ]lCaIit:ur. units: |Opti|:al density ACalibr. abhbres.; |-:n:i
. . - . . |Mean shotvalues | I| |
2.5 0d E e e 4 ]Wedge |D: ]ﬂnpt. part s ] ]
] AT [etep# o [0.08 [Gray peak#1: ]
20 0d ] [ ]Etep #2 od; |III.2III |Gray peak#2: |
0D map _ _ |Step #3 od: |IZI.35 |Gray peak #3: |
1 5on 154 ] - [Step#aoa [051 [Gray peak#e: ]
1387 [ |Step#s od: [0.64 |Gray peak #5: ]
el 1 [ [Step#6 od 080 [Gray peak#5: |
T oo o i - . .
e - |Step #7 od: |0.95 |Gray peak #7: |
peaks aga T [ ]Step #3 od: ]1.EI9 ]Graﬁ; peak #3: ]
W 0Sod 051 7 [ o |Step#a od: [1.24 |Gray peak #9: ]
o [ |Step#10 0d: |1.38 | Bray peak #110; |
008 ] [ |Step #11 ad: |1.54 |Gray peak #11: |
0. 4 0. i00-  i=5 o6 cen e [1.67 |Gray peak#12: |
GraysScale ]Step #13 od: ]1.BEI ]Graﬁ; peak #13: ]
Errséfﬁ;ilfyrraamggi[ﬁzrggglﬁl |sten #14 od; |1.95 |Gray peak #14: |
' |Step #15 d: 211 |Gray peak #14: |
Active histogram bin [not selected] |Step #16 od: [2.25 |Gray peak#16: |
|Step #17 od: [0.00 |Graypeak#17: |
|sten #18 od; |0.00 | ray peak #15: |
ROI histogram, peaks found and | [Stee#ses  Jooo TR
extrapolated calibration curve |0 00 Ierappeateen |
Fefresh peaktable ] Save calibration state ] Cloze ‘
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Summary

Flicker Is an open-source 2D gel visual image
comparison Java program freely available at
http://open2dprot.sourceforge.net/Flicker

Useful for visual comparison of 2D gels and other
Images

Putative spot identification made by comparison
with reference 2D gel databases

Manual creation of lists of estimated quantified
spot densities can be exported (to Excel, etc.) s



