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Name

Formats Supported

Developers

BioNumerics 2D

2-D gel TIFF files

Applied Maths

Delta2D

2-D gel TIFF files

Decodon

ImageMaster 2D

2-D gel TIFF files

GE Healthcare

Melanie

2-D gel TIFF files

Geneva Bioinformatics (GeneBio)

PDQuest

2-D gel TIFF files

Bio-Rad Laboratories

Progenesis Samespots

2-D gel TIFF files

Nonlinear Dynamics

REDFIN

2-D gel TIFF files

Ludesi
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New

Which experiment design type do you want ta use for thiz experiment?

Between-subject Design | Create Wwithin-subject Design

229

Do samples from a given subject S Have you taken samples from a given
appear in only one condition? Then — subject under different conditions? Drug & Drug DrgC
use the between-subject design. Then use the within-subject design.
To set up this design, you simply group MNote: you must have a sample from - gois .
the images according to the condition avery subjoct for every condition to 1 m; X o # o
(factor leval) of the samples. The Lk use a within-subject design. R L g m 1 .
ANDVA calculation assumes that the Brug & Delets R o -
conditions are independent and P For exampls, you would choose this
therefare gives a statlstical test of . type of destlgnhfor atme sehriles . e pelts w10
fecthor i f th ditlo expariment where svery subject has 10 o |
::Eea||9;qu‘:|f“eaﬂ5 of the com " been sampled at each time point ] :%E' #r m‘
Ta set up this design, you t=ll the
Drug C software nat only which condition
(factar level) sach image belongs to
but also which subject it came from.
The software will then perferm a
repeated measures ANOVA,

A standard ANOVA is not appropriate
because the data violates the ANOVA
assumption of independence. With a
ropeated measures ANOVA individual
differences can be eliminated or
raduced as a source of between
conditien differences (which helps to
create a more powerful Lest).

The within-subject design can be
thought of as an ext=nsion of the
paired-samples t-test to include
comparison betwesn more than tun
repeated measures.
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Average Normalised Volumes
Anova
# () pl MW Condition | Condition | Condition | Condition
1 2 3 4
Fold
1249 0 4.2 | 654 | 25362 5912.725 1.05E+04 | 2510 3155.24
661 0 2.1 | 474 | 64,409 6.15E+04 | 1.27E+05 | 6.78E+04 | 1.16E+05
1242 0 3.1 | 858 | 26,000 2.94E+04 | 2.69E+04 | 9480 1.48E+04
1344 0 31 |9 18,771 9119.406 1.07E+04 | 3445 4986.186
300 0 3.1 | 828 | 104,295 | 1877.642 4264.783 1362 2812.667
1159 0 5 9.85 | 30,229 1.32E+04 | 3.94E+04 | 7831 8640.525
352 0 3.1 | 867 | 99,933 1.10E+04 | 3.46E+04 | 1.55E+04 | 3.09E+04
624 0 26 | 7.65 | 66,243 9025.474 1.77E+04 | 6731 1.11E+04
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e Reference Image  Mask Of Cimeriment g X T
Image OC Selection Disintersss Aignment Filtering Design Setup View Results  Frogenesis Stals  Spot Ficking ReEport n O n] | n e G r
Question: Dendrogram

Groupmy 3pots according to how simiar
Eheir expression profiles are.
‘What's this?

We have used Comrelation Analysis to evaluatethe
relationships betwe en theexprassion profiles ofyourspots

™

The resulks arz showninthe dendrogram.

K

Experiment Design | Al Conditions -

£ Anown  qVolue | Power  Tog +  Cister *

sl v b by

1359 192809 3A1E-D7 :.9995

:

990  1.05E08 4.83E07 2.9995
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UTTAADEDE 48IE07 29005

AT SBAT3 16306 29935 = =
‘ Standardised Expression Profiles -

1080 6.04E-08  1.63E-06 :.9995

107 BIEDE 165806 2.9995 cA B T-A T

9175 937508 1.65E-06 3 9995
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0000000000000
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Q Principal Components Analysis
‘Are there any outtiers in my data? 10
Doss my data cluster accerding to my a<perimental S T T T T T T T T T
conditions? -
ERNT R
What's this? ~
Prindpal Components Analvsis produces 2 simplified, o o0g |
graphical reprasentation afyour mulbdimensional data. =
H
c
g oal
g
e 02 1+
o
Ak anofber question ]
2 00 —resie — =l 1356————]
EXpariment Design | AL_CONGILIons E
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What are Z 3 Section Complete ()

ATt are P valles and o-values?
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How many replicates shouid | run? 100
Wt is the power of ary experiment]
What's this? w90 ¥ 1
fOUNave 73.1% Of YOUF Cata WIth power 0.8, 4 reficatas A g0 E 1
woud give you 100,04 of your data with power ~0.0. =
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Data Analysis of Two Dimensional Electrophoresis
Gels by Multivariate Statistical Methods
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Abstract

Introduction: ~ Proteomic  analysis  of
massive data sets with having high variable
need multivariate methods to provide the
simultaneous analysis of multiple variables.

In this study, the process of cellular
differentiation and aging of stem cells to
astrocytes studied by proteomics and gel
analysis software and statistical
applications were considered.

Materials and Methods: Proteome of four
groups (stem cells, young astrocytes,
moderately differentiated astrocytes and old
astrocytes) were analyzed by the software
of Progenesis Same Spots. Cluster analysis,
principal component analysis and analysis
of power were used in the experimental
groups.

Findings: In bioinformatics and statistical
analysis of two-dimensional gel
electrophoresis technique were detected

940 protein spots with significant
expression changes (p <0.05) in four groups
that comparisons between groups suggest
that the expression of new proteins and the

Accepted: 27 Feb. 2013)

silencing of certain proteins in the signaling
pathway of cell differentiation and
senescence.

Discussion & Conclusion:  Clustering
analysis of the expression of proteins can be
divided into two main clusters indicate that
there are clusters of proteins with similar
expression which these proteins can provide
similar performance in terms of testing or
indicate its presence in the same biological
pathway. PCA analysis confirmed the
clustering results showed that the protein
has been classified according to the test
conditions. Finally, the results indicated
that by using of the statistical analysis
software it is possible to quickly and easily
demonstrate that a significant expression
changes has been induced in the process of
differentiation and senescence on proteome
level.

Keywords:
electrophoresis,
technique, Protein

Two-dimensional gel
Multivariate  statistical
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