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1°: 60 ug E. coli, 20 kV-hr

2" :8.6x 6.8 cm, 40 min
944 spots

16%
1°: 100 pug E. coli, 50 kV-hr 1°:150 pg E. coli, 8o kV-hr

o

2° :13.3x8.7cm, 1 hr 2° :18.3x19.3 cm, 5.5 hr
1,287 spots 1,724 spots
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Versatility, sensitivity, simplicity
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»1. Set-Up

»2. Viewing: Image visualization and manipulation
»3. Spot detection and quantification

» 4. Spot matching (editing)

»5. Data analysis
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Analysis: Viewing

*E' ImageMaster 2D Platinum
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Analysis: Viewing
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Analysis: Viewing

2. Viewing: 3D View
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3. Spot detection



Analysis: Spot detection

Spot detection parameters

Smooth: low value = oversplit
high value = undersplit

Min Area: removes spikes

Saliency: lower values = lower probability
higher values = higher probability



Analysis: Spot detection

r ImmageMaster 2D Platinum (=13
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Examples

* The following 2 examples will show the importance of the right spot

detection parameters.

Detect Spots
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Detection parameters.

Parameters

Smoath ll _I _hI 2
Mir Area ll_l _hl z
Saliency IE.EIEIEIEIEI

¥ Auto Preview

k. I Cancel | Freview |

: ? e
Loille
[ AOGEEE T <) i ". @
00 RO "«’.IIJI'SL : |
COO EPRR=as 0 BN N
r‘llk]!ﬂ!;;vaﬂitdt‘ 1 4]
e (18 AT AT 260s L0




Deteckt Spoks

= - =

Detection parameters,

Parameters

Smoath [T8r i
Min Area LI _I _hI 25
Saliency IEDD.DDD

W Ao Preview

(] | Cancel I Fresien |




4. Spot editing



spot editing

Spot splitting or merging will change the resulting
volume, due to new background calculation

and the other way.



Spot editing

Split Merge

Grow Reduce




*5. Matching



Analysis: Matching /

Matching

Two possibilities:

Fully automatic

Semi automatic
place one or several

To do matching it’s not necessary to add a lot of landmarks. A single
landmark (or sometimes even no landmark) works often better than too

many landmarks.



Adding landmarks

E'%:-EImageMaster 2D Platinum —I—I' g !I
File View Edt Show Select Analyze Reports Tools Window Help N

E - E n:
mﬁ w mn
T2-1.amel i2 @ (T1 Zmelj2 T1_1mel /2 ? %

v Ty g L 00 8 A
camp 5 TS capets ot

Q@ S IR @ ©
© S & Oélao%o %g(%m%a 20 0 %ﬁ GO%'
@0 e (j Gly; 80 ¥ eo O
e @% o [ & S
- & © o 0 SEE

Fals: |6— Spots: & Annotations: |6—




Aligning gels (warping)

Gels can be warped (deformed) to better superimpose given positions
(landmarks) in a gel with the corresponding positions in another gel (reference
gel for alignment§ To do so, you have to define input landmarks (can be those
used for matching). Note that aligning gels in ImageMaster 2D Platinum is
optional and will not improve/ ingluence the matching process. It is just a visual
tool.

The Global Alignment option only allows the gel to be scaled, rotated or

translated in order to best superimpose the landmarks. The Exact Alignment

i)pt(iion a(lzlditionally allows local deformations to exactly superimpose the
andmarks.

To align gels:

« » Define a few initial landmarks (see section on matching). Note that the
landmarks do not need to be linked with spots, so you can align gels before
having detected spots.

« «» Select the gels to be aligned (including the reference gel for alignment)
* *» Choose View — Align Gels — Global or Exact from the menu.

* « [f necessary, put in additional landmarks, the warping will automatically be
updated.
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Now you could check the vector pattern for consistency, for
example, if there is a mismatch, the vector will have a
different length and/or orientation.

L=, —— In the shown area you could clearly see a
& e mismatch.
e oo You can additionally (if desired) use the
!_,-"F following display options:
o -_-"“ﬂ-., . » » Show spots on stack reference/back gel:
o Ml View — Stack — Show Overlapped

* » Show a dual color overlay: View — Stack

e ‘{P"PJ — Show Transparent
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* Now you could see something like the following
picture (Overlapped spots not displayed).

?mﬁa@ pa & '“‘@
K f@%@ A

le %Q%
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When the Hand tools is activated, a double-click with the
left mouse button on any gel position will immediately
rearrange the display, and re-center all gel images on the
selected position.

LTI' n\\n\. 1=]'. R
T e &
u\n‘.n\ N i : Fod
"’ 5
N o T g
P e, P (3 \ r
LT .
TP &
R L )

Gels re-centered on a new
region (by double-clicking on
this region)
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Edit matches

Ideally, use all available information to get statistically coherent results
Select spots, menu
Select spots, menu
Select all spots that should be part of a single group in all gels, menu
e Delete bad matches: Select spots, menu Edit — Pairs — Delete

e Manually add matches: Select spots, menu Edit — Pairs — Add



The software allows the definition of multiple pairs: one against many
and vice versa. To do so:

« «» Select all spots that should be part of a single group (use Shift or
Ctrl for multiple selections).

* *« Add multiple pairs: Choose Edit = Groups — Group spots from the
menu.

In the example above, if Gel 1 is the reference gel: choose spots 1a, 2a
and 3a and create a group. Then select spots 1b, 2a and 3b, and create a
second group. If Gel 2 were the reference gel: select spots 1a, 1b, 2a, 3a
and 3b and create a group. In the example below, spot 298 from the
reference gel (invisible) is matched to spots number 293 and 305 from
the visible gel.




6. Data analysis



The final stage in analysing experiments is to find
differences between classes (populations), e.g. control

versus treated.



Classes report

Display a classes report, using the desired
quantitative value type and statistics:

|,|!|.na|':,-'ze Reporks  Tools W

|  faroups Report...
' Groups Histograms. ..
Scakter Plots...

Zlasses Repart. .

Zlasses Histograms. ..
Skatiskical Tests., ..

Heuristic Clustering b




Analysis: Class report

Class Report

Select the value type to be used, e.g. %Vol.

Classes Repork

Chooze the walue type to dizplay.

ad
Area

0 B
T

5 aliency

| Q. I Cancel |




B asses report will now display the “Ratios” for eac ighest value will
> appear in the Max column. Whenever it is possible and adequate, use the Max column in
the Classes report to select or rank the values
=[S
Blg| Bl a-{ele] 2% B - b | B Reo =l

Feport an Clazzes [Zval).
The chosen statistics are Mean [100%] and k.5.0.

Group I0 Max Substrate A Substrate B
1 1 0.527426 0.527426 0.527426
2 2 1.01959 1.01959 1.019549
3 3 100o00a 1000000 1000000
4 4 0.359351 0.359351 0.359351
5 5 0,921717 0921717 0921717
‘ £ 1 neoda 1 neoaa 1neoda

Cenker
Dispersion
Gap

R.akio

ormalized |
— |

* Next to Select on Gels icon, choose Refine Selection.

i Classes Report

B sleolma-elel 2% 8 - w -] B [Ratio

Select on Gels

Feport on Class:

Select on Gels+Reports

The chosen stati

Fefine Selection

Groug Select from Gels k NEVVBORN
1 lelnts [Ooooog rooooad 1000000
2 5597 ] ] ]




Analysis: Class report /

Class Report

In the displayed classes report, choose the ‘Ratio’
in the Displayed Value box.

Choose e.g. a ratio >= 2, which shows you only spots which are
changed in expression by a factor of at least two.

Refine by Yalue

Only keep zelected the rows for which the 't ax’ value
vernfies

W = E
[ <=

| Ok, I Cancel




& Classes Report L =l x|

ngl |'§é‘:’|'E |"|‘|‘| Elnill_r_Jﬂlﬁam |
Gels Repart

Feport on Classes (¥6VYol). Groups Repart...
The chosen stafistics are Mean (100%) ar

Group 1D

* Within the new report choose the Gap from the Display Value box and
rank the Gap values in descending order by clicking once in the Max

column header.
HS| Blem-e|e

Report on Classes [Z\al),
The chozen statiztics are Mean [100%

aroup ID Max .
1 3 1000000

] A1 iipininininiy]




* Select all rows from this gap report (Click in the upper-left cell in the

table) and create a Classes+Groups histograms

=10l x|
H&| e m-lele] 2% 8 - |lul- B [ca -~

Classes Histograms

Feport on Classes (*:%ol).
The chosen statistics are Mean (100%:) and M.5.[x

Classes+Grou ps Histo Grams

Group 1D Max o QLoD MEWBCORMN -

g oo M| ||| =




* In the Gap report, create an annotation (press Annotate icon) of type

‘Set’ with e.g. the name “Verification’ (Set:Verification).

_io|x]
H&E 2o a-e|e] 2% B - w -~ B] [cw B

Feport on Classes (%Val). %
The chosen statistics are Meam(100%) and M.5.0.

Annotate

Flease select a categony.

Comment
Landmark
hass spec
Fi_bdwe

Set

O (M|~ @M =Wk =

Q. Cancel
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Verify results |

Use the icon Select on Gels+Reports to highlight the corresponding
spots both on the gels and the Classes+Groups histograms.

i Classes Report (1) =10] x|
B2 Bleo| (@l e|e| 2% B - w -] B [ca ~

Select on Gels
RETEAREEE]  Select on Gels+Reports |
The chosen stati

43
Refine Selection —
Select from Gels NEWBORMN | Seterified 2

f036 202588 202858 2.02588
138 0.425306 0.425306 0.455306
B2 0.433029 0.433029 0435029
FEK] 0.388004 0.383004 0.388004
Ba0G 0.331440 0.331440 0.331440
BE53 0.317799 0317799 0.317799
a743 0.296443 0.296443 0.296443
BIBR 0.184361 0.134361 0.184361

Group |

i=linli=ii=ii=liiniinli=

1|l |-l ||| &[]k | -



Verify results |

“4; ImageMaster 2D Platinum
File View Edit Show Select Analyze Reports

=lolx]

Tools  Window Help
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Histograms on Classes (*val).
The chosen stafistics are Mean (100%) and
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 If the spots are of interest, tick the corresponding checkbox in the
‘Verified column.

i Classes Report * (1) — ol x|
B& Blella-ele] 2% B~ w-l B [ -]
Feport on Classes (224 ol).
The chosen statistics are Mean (100%) and .50
Group 1D May . oLD MEWBORN | Setverified =

<M T[T T << <0 <D <1

* Once all spots have been verified, select all rows in the ‘Gap Report’ by
pressing the upper left square in the table field (the selected fields will
change colour to green), and refine the selection by using the column
‘Verification’ with the value “Verification’.



2= 3V% #r(Differential analysis)

> A E ) 5 (Up-regulated spots)
> FIA B 5 (Down-regulated spots)
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Press the Select on Gels+Reports icon to highlight all the selected spots on the

gels.

/ .

..——'/

Create annotations of type Set on all these selected (interesting) spots: Edit —

Annotations = Add Label (e

.g. Set: Picklist).

Spots that share a common annotation of the category Set can be easily
selected and exported as picking list.

“3 ImageMaster 2D Platinum

File view Edit Show Select Analyze Reports Tools Window Help

Open Ctri+0

4 Hidden: |

Open
Close Chrl+
Raw Image

Save
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¢ CyDye™ DIGE fluors

e Highly fluorescent dyes designed specifically

for this application

e Sensitive, photostable and spectrally distinct

* DIGE enabled Typhoon™ Imager

e Meets the exacting needs of this unique

technology

* DeCyder™ software Version 6.5

* Designed specifically for this multiplexing

technology
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Ettan DALT guides with plates in position in Typhoon
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PC2

D1 D3 D2 D4 B1 B4 B2 B3 A1

A3 A4 A3 C1 C2 C3 C4

12 7 6 8 1 8 5 7 1 2 4 3 3 4 5 6
;| Cy5Cy5 Cy3Cy3 Cy5Cy5 Cy3 Cy3 Cy3 Cy3Cy5 Cy5 Cy3Cy3 Cy5 Cy5

Afur iron starved TSB +heme
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e

log standardized abundanc
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1.25L
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*) Friedman et al. Proteomics 2004; 4(3): 783-
811




Pr = anaM

DIGE and mass spectrometry

* Healthy and tumor excl. Int
. Std, 10
samples from 6 patients =
6 gels
® 52 unique proteins
identified

with significant changes

* 42 of these were only
evident when using the
internal standard

DIGE, 42

* From Vanderbilt University Medical
Center
Friedman et al. Proteomics 2004; 4(3): 793-811
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