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Installation

MAIA can be downloaded from the MAIA download page

MAIA runs on Windows platforms 95/98/Me/NT/2000/XP and needs the Java Runtime Environment (JRE) to be
installed: ( )

Click MAIA Setup 2.75.exe to start the MAIA 2.75 installer and follow the instructions*.

MAIA 2.75 installation creates a “Curie/MAIA 2.75” folder in the list of Programs of the Windows Start menu. This
new folder contains the following entries:

- MAIA 2.75 starts Microarray image analysis software;

- User Manual is a user manual pdf file;

- Uninstall MAIA will remove MAIA from your computer.

Installation procedure may also create a “MAIA” icon on your Desktop.

*) Installation procedure asks about the default size of the JVM (Java Virtual Machine) memory allocation pool. It is recommended to set it as large as possible, but
not larger than the amount of available RAM.
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From MAIA 2.7 to MAIA 2.75

*  Output File Format:

The order of the outputted fields can be defined using Drag-and-Drop of the table rows;
Double click on the selected row appends the corresponding field to the list of the outputted fields;

Any field can be set at the top or bottom of the list of the outputted fields using the corresponding items
of the popup menu: {“Move to First”, “Move to Last”};

The definition of the Qutput File Format can be imported from a previously exported analysis results
file.

*  Diagnostic Plots:

Switch between the linear and log scales is performed via the popup menu;

Number of graph panels in the rows, and the height of the graph panels can be different for the Quality
Histograms and Results Plots panels;
Lowess normalization has been implemented for the Scatter plot and M-A plot. It is available via the

Menu Item “Lowess Fit” from the popup menu at the Scatter Plot and M-A plot panels. The normalized
ratio values can be set for output using the Menu Item “Set Normalized” from the same popup menu.

*  The popup menu {“All to Run” “All to Skip”} has been added to the Batch Processing Window
to include or to not include all files in the batch run.

* Binary Experimental files are Zip compressed.
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Batch Processing Window

The Menu “Model” —
allows one to select the LIRS RE e M=
de BUEEEN Run Ophions  Help

image analysis model:

e vPEr 1 b E | S0 SL 1A SO FL SA
Single

it harne Wisible Run
“Model|MAIAPair”
“Model|MAIASingle”
Design: 41,1,4,4,21,21% §0,0,0,0,0,1% {1, 1%
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Two Color Image Analysis
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Data Import Settings

To define the format of

the microarray image 7 MAIA27 (Batch) defaults.MAIA M=
files select the Menu File  Model Ruf® Options  Help
Item “Options|Data @ % e« [] p W | soSLIASOFLSA
Options” (Alt+D). N Name Visible
Data Options

For multi-page TIFF,
specify the pages for the
Cy3 and Cy5 images.

Irnage Irnport |

Title '-.-'alu/ Default
MultiPage TIFF ]
Page For Cywd 3 3
Page For CyS z Z

[ ik, ] [ Cancel ] [ Restore Defaulks

|Design: {1,1,4,4,21,21}; {0,0,0,0,0,1% f1,1}
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Two options are
available:

(i) Cy3 and Cy5 TIFF
images are packed into
one multi-page TIFF
file (checked);

(i1) Cy3 and Cy5 TIFF
images are stored in
separate files
(unchecked).



File Name Selection

Use the Toolbar button
“New Experiment” or
the Menu Item

File Model Run  Options  Help

“File[New Experiment”
(Ctrl+]) to select
microarray images.
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Do R e

O/ r m

¥ MAIA27 (Batch) defaults.MAIA

50 5L 1A 5O FL SA

B[(=1e9

Dir Marme

Loak ik

Mes=
documents
récerts

Mes documents

Poste de travail

Yisible

|E| ravvdatal 20805

:

5l

] 020805FR1526-7_cya tif
| 020805FR2155_cy3 tif
| 020805FR321679_cy3 tif
) 020805FR326671 _cy3 tif
] 020805FR3SE970_cy3 tif
| 020805FRIBEE13_oy3 it
| 020805FRS212_cy3 tif
) 020805FRE153_cy3 tif
| 020805FRE24_cy3 tif

| 020805FRE216_cy3 tif

File name:

| 020805FR1 087 _cy'3 tif

Files of type:  TIFF Cy3(532) Images

|
W | Cancel
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When single-page TIFF
files are used, File
Browser shows up only
Cy3 file names. The
correspondent Cy5 file
name will be downloaded
automatically.

In this case filenames for
the pair of Cy3 and Cy5
images must differ only
by the suffix: “cy3” or
“532” for Cy3 images,
and “cy5” or “635” for
Cy5 images.

For multi-page TIFF,
filenames can be
arbitrary.



Multiple File Name Selection

Using the Toolbar
button “New
Experiment” or the
Menu Item “File|New

File  Maodel

Run  Options

O/ r m

L

¥ MAIA27 (Batch) defaults.MAIA

Help

50 5L 1A 5O FL SA

&=)E3

once.

Experiment” (Ctrl+N) Dir
more files can be added

into the table.

Marme

Loak ik

= E
o q ]
] |

documents
récerts

-"II

L

Bureau

\$

Mes documents
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Poste de travail

Yisible

|E| ravvdatal 20805

/¥

ﬁ D20805FR105T_cy3 fif
|_iﬂ 020805FR1 528-7 _cy3 tif
L'-ﬂ 020305FR2155_cy3 tif

B o020805FR32167a_cya it
) 020805FR326671 _cy3 tit
] 020805FRISEI70_cy3 tif
| 020805FRIEEE13_oy3 it
| 020805FRS212_cy3 tif
) 020805FRE153_cy3 tif
| 020805FRE24_cy3 tif
B 020805FRAZ1E_ oy tif

|4
| 120805FR321679_cy3 Hif" "020805FRO216_cyv3 tit |

File name:

Files of type:  TIFF Cy3(532) Images
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One can select
several filenames at



Directory Selection
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File Model Run  Options  Help

O/ r m

L

¥ MAIA27 (Batch) defaults.MAIA

50 5L 1A 5O FL SA

=S

Dir Marme

documents
récents

L

Bureau

1.'|

Mes documents

Poste de travail

Yisible

I ravecista021004
I ravedata021007

|50 ravwwdatal21 010

I ravedata021012
|50 ravwdata021 017

I ravedsta021019

I ravedata021010-2 I3 ravedists021103

|50 rawdatan 21 017-2 () resultatsC

|5 rawdatanz1022
I3 ravvcists021026
I3 ravvista021029

|50 ravvdatan21 007-2 () rawedatal21030

|50 rawdatanz1102

I3 ravvdista02110
|5 rawedatatzd

I Spot-Ex

File niatne:

| rawlata20805

Files of type!  TIFF Cy3(532) Images

Cancel
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All TIFF files (extension
“t1f”/”tift”) from the
same directory can be




Batch of File Names

The selected filenames

(=19

. e

appear in the table. i MAIAZT [Baich) defaults. MAIA
File Model Run  Options  Help
Y A
f « » W sosLiasor sa

i Yisible

D1\ ImagesiMicroarray. .. [120805FRIDSRCy S LF |
[ ImagesiMicroarray, .. [020805FRIZE671_cwon
i ImagesiMicroarray,, . 020305FR9Z16_cw3 kif

The whole batch (a list ‘

of files and accompa-
nying options) can be
saved on the disk

(using the Menu Item

“File|Save Group ...”
(Ctrl+S)) to be able to
restore it (using the
Menu Item “File|Load
Group ...” (Ctrl+O))
to reanalyze the batch.

[ |Design: {1,1,4,4,21,21}; {0,0,0,0,0,1}%; {1,1}

&-Jun-07
Institut Curie

MAIA 2.75 Manual, Copyright (C) 2005-2006

To remove filenames
from the batch one may
use the Toolbar button
“Remove Experiment”
or the Menu Item
“File|Remove
Experiment” (Ctrl+E).

The toolbar button “Remove
All Experiments” or the
Menu Item “File|Remove
All Experiments”
(Ctrl+Alt+E) will remove
all filenames from the batch.
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Ready for Analysis

=== Check the “Visible”

7 MAIA27 (Batch) defaults.MAIA = [[E][ & field to open (download)

File Model Run  Options  Help an image

@ % e« [] b HM  SoSLIASQFLSA

Dir rarmne Yisible /

[ ImagesiMicroarray, . (020305FR 1057 _cw3 kif

C:\ImagesiMicroarray... [D2080SFRIZEET1_cy... F

C:\ImagesiMicroarray... [D2080SFROZ16_cvw3.bF F

Design: {1,1,4,4,21,21%; 40,0,0,0,0,1}; 41,1}
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Main Processing Window

Three panels are created: Ratio image, Cy3 and CyS5 channel images.

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

b [ W [Pleo || B H &

| sptvi%3 |  Honame

Another pair of images
(Cy3/Cy5) can be
downloaded using the
“Load Data ...” button
from the Toolbar or the
Menu Item
“File|Load|Data ...”
(Ctrl+0O).

Characﬁristic

Determfhation

DurbMWatson

19%99.9% | This | Guality
1
m
3402...
402...

Typical |0,
o
o
o
a
o 3402...
o
o
o
o
a

3402,
3402...
3402,
3402...
3402,

Regrezsion Flot

For the new images,
image file format (i.e.

multi-page TIFF versus
single-page TIFF) can be
changed using the Menu nege Akrmert T
Item “Options|Data
Options” (Alt+D).
{391; 442} ¥i0; %30
El (1 -5 % =) SpVi-p ) Ho ID Ho Hame
Design: {1,1,4,4,21,21}; {0,0,0,0,0,1}; {1,1}
Pixel intensities Pixel coordinates
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Image Visualization Settings

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

e b b E Ploo|BEHa o [H[E o #EEDE E*

|. Bl{:i5%-) | Sp(i%3 |  HoName Ratin 97 18
Characteristic | Typical |0.1%|99.9% | This | Guality V ; Py
Determination o 1 J
Curbin'watson o 4 1 | |
Contamination il |34E|2. o | I =
Dizmeter 340z,
W sy 0 [z0z..
ISymnmekry o 2402,
13 9 CyRatios 0 [0z
ContraSt and RBackground o 3402...
“Brightness” controls can  |jraron 0 ez
. Signal o 3402...
be used tO ad]ust . Regrezsion Flot
brightness and contrast of sseeas
the images. § aso I NNT . 3
0.25 E : . ' ® ¢
Brightness and contrast g .t
can be adjusted either A e E] 8] b b3s 3t
independently for each 333 seaiiiiel

Image Alignment

color channel (the button :
“All Images” is off) or seassrees: 000008550505 0¢ FHERH
simultaneously for all < > e ooesesssetessesooens Sooesses I

<
XX
>

HH I

i 05 K0 : r - - :
channels (the button “All | = el 2
ImageS” 18 01’1) R g ! ERERE) Vi1 %320
) Bl {: - i =) Sp¥-; =) Ho ID Ho Hame

Design: {1,1,4,4,21,21}; 40,0,0,0,0,1}; {1,1}
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Green Channel

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

#|d | b | B E Ploo| | HEHa < BB oD R @ L4

[ Bt | spivi%) | Homame

Characteristic | Typical |0.1%(99.9%| This | Quality
Determination " =
Curbin'watson o 4
Contarination 0~ [3402...
Diamneter a 3402...
Goymmetry o 3402,
ISty o 2402,
CWRatios o 3402,
Select the green-dot e S
(Cy3) to visualize the T O ..
Signal o 3402...
image colored in green. Regreseion Pit
1.00 |

Image Alignment

[ r— @ .97 e 18

w
< »
Yid; a0
¢ o B4
| 118 013 (e >
= ==1 : [ {443; 524} 0y % 202
Bl {: - i =) Sp¥-; =) Ho ID Ho Hame

Design: {1,1,4,4,21,21}; 40,0,0,0,0,1}; {1,1}
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Red Channel

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

Ak N | Ple o || B B 4t & |BH[E) © HE|E E &% (@ 14
[ Bt | spivi%) | Homame | e —— @» 97 FEEl 18
Characteristic | Typical |0.1%(99.9%| This | Quality ~
Determination " f
Curbin'watson o 4
Zontamination o 3402,
Diamneter a 3402...
GIymmetry 0 [3402...
ISy ety o 2402,
CYRatios 0 [3402...
SeleCt the red_dOt (CyS) RBackground a 3402...
1 1 1 B d 0 (3402,
to visualize the image =
Signal o 3402...
colored in red. e
1.00
075
E“ 0.50
0.25
0.00 - T ™ -
0.00 0.25 0.50 0.75 1.00
Cy3
vi(o (] 1%
-~
Image Alignment
-
< >
Yid; a0
v
| 1 015 (% »
EEET | {440; 554} 2 % 153
El (1 -5 % =) Sp¥-; =) Ho ID Ho Hame

Design: {1,1,4,4,21,21}; 40,0,0,0,0,1}; {1,1}
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Color Swap

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

s b b B W Ploa| [HEH BB O#MEDE @14

[(EFx) [ sptik) [ nokeme  |EET S v @ 0 o7 8
Characteristic | Typical |0.1%(99.9%| This | Quality ~
Determination ] 1
Durbin'watson o 4 .e
_ontamination ] 3402...
Diarmeker ) 3402,
ESYmmeEtLry o 3402,
ISymnmekry o 2402,
. CYRatios 0 [3402... - St
By default, green color is e S 04
used for the Cy3 image L E I B
Signal o 3402...
and red color — for the Regreseion Pit
CyS5 image. This o
assignment can be & oz 33
inverted by the Menu - :
Item “File|Swap Colors”. T e
KN EANE -+
2 :
Image Alignment $or

s o @ € : °
< > . »
Yi0; % 0 i i
o B2
| 118 013 (e >
= ==1 : [ {431; 518} i 120; % 4
Bl {: - i =) Sp¥-; =) Ho ID Ho Hame

Design: {1,1,4,4,21,21}; 40,0,0,0,0,1}; {1,1}
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Image Zoom

Image can be zoomed
using either the “Zoom”
spinner box or the mouse
wheel.

Negative values of the zoom
indicate contraction, positive
values indicate stretching.
Original image is obtained
with either 1 or -1 zoom.
(Zoom does not influence the
analysis.)
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2 MAIAZT - D:\images\Microarray\CGH\First\rawdata020805¥020805FR1087_cy3. bin

File FRun Options “Window Help
. . . 1 i (mme L = 3 S
¥ b b (B [Ploc M o [H[E e HEENE* [0 L4
EEEEE T Ratio v * 97 97 2%
Characteristic | Typical |0.1%(99.9%| This | Quality ~
Determination u} 1
Durbintatson u} 4
Contarination ul 3402,
Diarneter ) 3402,
GSymmetry o 3402...
ISymnmekry o 2402,
CWRatios 2 3402,
REzslground o 3402...
ABackground o 3402...
Signal o 3402...
Regrezsion Flot
1.00
075
o
& 0.50
0.25
0.00 !
0.00 025 0.50 075 1.00
cy3
v[Lo J(&] 1=
~
Image Alignment
-
< >
Yid; a0
“w
| 118 013 [ >
EEES [ {453; 560} ¥: 36; %1 528
Bl {: - i =) Sp¥-; =) Ho ID Ho Hame

Design: {1,1,4,4,21,21}; 40,0,0,0,0,1}; {1,1}
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Manual Pixel Flagging (1)

Groups of (bad) pixels
can be flagged out using
the “Lasso selection”
tool.

The “Manual Pixel
Flagging” toggle button
should be selected.

Ctrl+Left Clicks create
the contour. Ctrl+Right
Click closes the contour.

Flagged pixels are converted
into the background pixels in
spot localization and into the
saturated pixels in spot
quantification.

8-Jun-07

[ awdatal20805¥020805FR108 b L]
File FRun Options “Window Help
(% | b b B M Pleo| | HE s ¢ BE O MEEEE%|@| L4
[ Bti-ix) [ g5 [ noname Ratio v @ 97 a7 hE
Characteristic pical |0.1%|99.9% | This | Quality
Determinati ] 1
Durbingdfsan o |+
amination o 3402...
Diarneter ) 3402,
GSymmetry o 3402...
ISymnmekry o 2402,
CWRatios o 3402...
RBackground o 3402...
ABackground o 3402...
Signal o 3402...
Regrezsion Flot
1.00
2 1311y
o
& 0.50 ) o0
' : IIX
02 -4
. 4
L e .
0.00 0.25 a 0.75
cy3
) o 4
v[Lo J(&] 1= e
-~
Image Alignment
- = -
— e set . 1
< > o ITTIIILYY . .
Vi 0; % 0 - i 4 E
s o %
[ 18 013 [fe 5
EEES [ {1531; 1285} Y1 400; K1 60
Bl {: - i =) Sp¥-; =) Ho ID Ho Hame

Design: {1,1,4,4,21,21}; 40,0,0,0,0,1}; {1,1}
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Manual Pixel Flagging (I1)

Ctrl+Left Click within a
contour effaces this
contour.

Double click on the

image effaces all
contours.
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2 MAIAZT - D:\images\Microarray\CGH\First\rawdata020805¥020805FR1087_cy3. bin

File FRun Options “Window Help
(e | b W Ploo| | BE 4 B OMEEER®x @ L4
[ Bt | spivi%) | Homame Ratio v @ 97 a7 hE
Characteristic | Typical |0.1%(99.9%| This | Quality
Determination ] 1
Durbintatson u} 4
Contamination o 3402... 0
Diarneter ) 3402,
GSymmetry o 3402...
ISymnmekry o 2402,
CWRatios o 3402...
RBackground o 3402...
ABackground o 3402...
Signal o 3402...
Regrezsion Flot
1.00
078 1311y
o
& 0.50 ) o0
' . IIX
=
0.25 : 34
L T
0.00 0.25 0.50 0.75 1.00
Cy3
) o 4
~
SN EARE % :
-~ &
2
-
XX
Image Alignment
-4
. H) R
< > o IEITXTITYY . .
Yi0; % 0 0 . ) 084
s o %
- -
| v 015 |i¢ >
EEES {z224; 20286} ¥i413; 0 141
Bl {: - % Sp¥-; =) Ho ID Ho Hame
Design: 41,1,4,4,21,21}; 40,0,0,0,0,1}; {1,1}

MAIA 2.75 Manual, Copyright (C) 2005-2006

Institut Curie

19



Array Design

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

(e | b W Ploo| | BE 4 B OMEEER®x @ L4
[ Eitrix) o Selrikid [ Homame Ratin v ® 07 o7 hE
Characteristic/ Typical |0.1%|99.9% | This | Guality
Determination/ "
Durbanat%n o 4
Cantamigtion 0 [z0z.. ;
Diamegfr 0 |40z,
asyfmetry 0 [z0z..
LFmnmetry o 3402, De
: WRatios ul 3402... "
[
To start mage = —
. . fau v e leke ange Name
processing, array design s el sl L
Signal o 3402, GAL File
should be properly Regmasion rex
1.00
. 113
defined: use the “Array
b 2 2
DCSIgI’l buttOIl fI‘OIl’l the o asa Block Design Diskance Between Replicas +4¢
0.25 Subd In Subdy
Toolbar or select the R S— | _
L ¥ 15 = 18 ¥ ol = =
0.00 0.25 0.50 0.75 1.00
Menu Item Blocks ks
“Options|Array Design” - (e (&) 13] L Y S Y T T
Spots in Spots
(Alt+A). NET N E v [ o x | 18
Image Alignment
Spot Diarmeter Replicas
See next page for details. [ used 10| pixek . B x 13 -
< = = .
b ~§- a0000
< > - - -
YO Hi 0 2 m : T 30 E
| 118 013 [ . )
T {445; 501} Y1 352; % 546
Bl (¥: - %: =) \ Sp (2 -3 i <) Ho ID Ho Hame

Currently used Array Design
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Array Design in Detail

One may use several . ! Array Design can be
. i Array Design §| . .
microarray designs under S — completely specified using
different names to be able % 5 GAL files (Axon Instruments,
) . efault w [ Hew ] [ Delete ] [ Change Mame ]
to switch quickly from one —— Inc. ).
. (L[] . .
design to another. A Correct image resolution
[leaL " (mkm/pixel) should also be
Amount of sub-arrays, provided.
-
blocks (per Sub'arraY) and - Block Design Distance Between Replicas \
SpOtS (per blOCk) mmY and X Subfrrays In Subfrrays
directions of the array. ¥ 18 18 ¥ ol * o

\ < Blacks in Elocks >
¥ sl 48 ¥ ol@ 0 —

Spots in Spots Relative coordinates of the
v | k2 x| #1$ ¥ o= = 1= replicated spots: it defines
- .-
: |' the position of the
{ et Bameter — reples = - replicated spot with respect
. — [ tsed 108 pixels ! ol A L to the current one.
Spot diameter may be used (o ] [ cone \
as a prior value in spot il .
localization and spot Amount of the replicated
quantification procedures. SPOtS n the Y and X
directions.
8-Jun-07 MAIA 2.75 Manual, Copyright (C) 2005-2006 21

Institut Curie


http://www.axon.com/

Spot Localization

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

(e | b | W Ploo | BE 4 4B OMEEER®x @ L4

IEEEEEETEEE /ﬂ Ho Hame Ratio v & .97 &7 18
Characteristic | Typical |0.1% [22.9%| This | Quality ~
Determination o /1 .
Durbin'watson /( 4
Contamination / 0 [3402...
Diarmeker ) 3402,
ESYmmeEtLry o 3402,
ISymnmetr: o 2402,
b b CYRapds o 3402,
To start spot localization e .
(or grid finding) use the ABackground U s
. . Signal o 3402...
“Spot Localization” —— recrsson Pt
button from the Toolbar sseeas _ o
or select the Menu Item § aso 3IITNET tiaeiee B o8
=
“Run|Spot Localization” : 1

(Ctrl+F6). O

vilo(&] 15 s HitH
- =
For automatic grid generation -
XN R

it is advisable to ensure g gzl
relatively broad external
margins — distances from the v 38 ¥ *33 0000000000008 08 so9sseesersansesss eeees

£ > 00 T IIr o g . =
edges of the array to the [ vomo_ . 33 1

. ¢ o K3

spotting area. [ = 013 (i >

EEET ; | {520; 859} ¥ 0; % 110

El (1 -5 % =) Sp¥-; =) Ho ID Ho Hame

Design: {1,1,4,4,22,21}; 40,0,0,0,0,1}; {1,1}
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Terminate Processing

Any processing can be
stopped by pressing the
“Stop” button on the
Toolbar or selecting the
Menu Item “Run|Stop”
(Ctrl+F5).
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2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

¥ | & | B E HEa o HE oMERERE % |@ L4
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Spot Localization Output

Typical result of the spot
localization: two grids are
imposed over the image:

*Main Grid is composed
of the straight lines
separating neighborhood
spot rows or columns;
*Adjusted Grid is
composed of the
piecewise lines — refined
borders between the
neighborhood spots.

E. Novikov and E. Barillot, A
noise-resistant algorithm for
grid finding in microarray
image analysis. Machine

Vision and Applications,
2006, 17, 337-345.
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Spot Localization Output: Spot Identification

“Under-mouse”
coordinates of the block
(BI), spot (Sp), clone ID
and clone Name.

Clone IDs and clone names

are available from GAL files.
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Spot Localization Output: Main Grid

Using the Toolbar buttons
“Show/Hide Main grid”
or “Show/Hide Adjusted
grid” one can mask either
of two spot localization
grids.

Main Grid 1s shown.
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Spot Localization Output: Adjusted Grid

Using the Toolbar buttons
“Show/Hide Main grid”
or “Show/Hide Adjusted
grid” one can mask either
of two spot localization
grids.

Adjusted Grid is shown.
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Manual Correction of the Grids
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Manual Correction of the Main Grid: Grid Movements

The selected grid can be
shifted on the discrete
number of spot
rows/columns or moved
smoothly over the image.

Select a grid and iterate through
the grids:
Shift + Left Click
Shift + Home
Shift + End
Shift + PgUp
Shift + PgDn
Move Selection by Pixel:
Shift + Drag
Shift + { T4, —, «}
Move Selection by Spot:
Shift + Ctrl + { T4, —, <}
Clear Selection:
Mouse Click
Ctrl + Del

Upon selection the grid changes the
color.

8-Jun-07

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

fe b b W oplco BB 4 o |H|u

Y BIE|E E = % (& L4

[ Bt | spivi%) | Homame
Characteristic | Typical |0.1%(99.9%| This | Quality
Determination ] 1
Durbintatson u} 4
Contamination o 3402...
Diarneter ) 3402,
GSymmetry o 3402...
ISymnmekry o 402,
CWRatios o 3402,
RBackground o 3402...
ABackground o 3402... l
Signal o 3402...
Regrezsion Flot
1.00
075
& aso
0.25
I P —————
0.00 0.25 0.50 0.75 1.00
Cy3
v[Lo J(&] 1=
-~
B
[o]®] 8]
Image Alignment EE EE
Block Independent ieiemieviniveivie LIC]
IIIIIIDDDEEE..I EENC [ple[e/s[alal T [ [e]ale] [e[6] [e[e]e]
! [e[e[@/aale[ [ [ [o]o]s] [o[ola(e[s/e| [9[8]9]
- DUUEEEDFUF s[e[s]e[e[o|a{els/a[s] [G]®@
< : SN A
[e]s]e[s|
[ vono Defau: 88 slsls__Lislciclelslsisisisislosislssl [<lsle
— DECEUD..IE sle[o[o[o[e[e[e[e[e/e| [o|00|
[s[e[s]e[s[e[e]ao)e 1nnnEEIEIIII [o]]e]
[ 8 mMNy" " ""————“—“—“/“/“/¥“/¥/¥““7=
EEET | {1146 570} ¥ 363; % 362
Bl 1; % 1) Sp ¥ 8; W 100 Ho ID Ho Hame
Localization: 6.562 s Design: {1,1,4,4,22,21}; {0,0,0,0,0,1}; 11,1}
MAIA 2.75 Manual, Copyright (C) 2005-2006 29

Institut Curie




Manual Correction of the Main Grid: Multiple Grids Selection

Several grids can be
selected using Shift+Left
Click.

Shift+Double Left Click

selects all grids on the
image.
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Manual Correction of the Main Grid : Line Movements

The line separations can
be corrected in the main
grid.

Select a line and iterate through
the lines:
Ctrl + Left Click
Ctrl + Home
Ctrl + End
Ctrl + PgUp
Ctrl + PgDn
Move Selection by Pixel:
Ctrl + Drag
Crrl + { T\, —,
Clear Selection:
Mouse Click
Ctrl + Del

Upon selection the line changes the
color.
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Manual Correction of the Adjusted Grid

If a separation (cut)
between the
neighborhood spots is
erroneous, one can
perform manual
correction of the selected
cut position.

Select a cut and iterate through
the cuts:
Alt + Left Click
Alt + Home
Alt + End
Alt + PgUp
Alt + PgDn
Move Selection by Pixel:
Alt + Drag
Alt + {1, -«
Clear Selection:
Mouse Click
Ctrl + Del

Upon selection the cut changes the
color.
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Brief Help on Manual Correction
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Main Grid Refinement: Find Grids in Blocks

Manual correction can be
done only for the borders
of the blocks. The other
“Internal lines” of the
grids are found
automatically using the
“QGrids in Blocks” button
from the Toolbar or the
Menu Item “Run|Grids in
Blocks”.

8-Jun-07

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

fe b b B orlele MBS o BB OREDR %@ L4
| Bl (%: -; % -) | Spiy: - -y | o Hame Show/Hide Main Grid w P 97 97 18
Characteristic | Typical |0.1%|99,2%| This | Quality
Determination D/T
Durbin'watson /f 4
Contamination o 3402
Diarneter ) 3402
Sy o 3402
ety o 402
CWRatios o s e
REackground 0" [a402 ;
agackground 0 a0z |
Signal | e Janz..| | |
Regressizd Flot
Ill 400 |
—a7: | nnnunnnnnuu
“| | [s[a[s|e]e|a[e(a]
[e[e[s[o[s[e[s]
5 0.0 | o]
' 8]
025 | [o[e[a[®[e[8[s[5[O/wa
E OODOnOo00C Bl
.00 | I ——
0.00 0.25 0.50 0.75 1.00

Image Alignment

Block Independent

EEIEDDDDDDDDIIIIII

Ooonoonnn|

v EEICIEI'.‘IDDCIEIIJD

‘ 5 100 ﬂﬁﬂﬂﬂﬂ"ﬂagg
L0200 IR 0 JECIC 0
[ vo%o Defait 8 [e[e[s/e] | [[e]s|
[ 12 11§
| W oo {452; 483} W13 E 131
El (1 -5 % =) SpVi-p ) Ho ID Ho Hame

Localization: 6.562 5

Design: {1,1,4,4,22,21}; 40,0,0,0,0,1}; {1,1}

MAIA 2.75 Manual, Copyright (C) 2005-2006
Institut Curie

34



Main Grid Refinement: Lines Refinement

When the main grid is
“almost” good, further
refinement procedure will
try to place the grid lines
more precisely: use the
“Lines Refinement”
button from the Toolbar
or the Menu Item
“Run|Lines Refinement”
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Adjusted Grid Refinement: Cuts Refinement

When the adjusted grid is
“almost” good, further
refinement procedure will
try to place the separators
(cuts) between
neighboring spots more
precisely: use the “Cuts
Refinement” button from
the Toolbar or the Menu
Item “Run|Cuts
Refinement”.
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Manual Correction Hints

If spot localization is satisfactory, there is no need to perform “grids in block™, “lines refinement” and “cuts
refinement”. This is already done by the spot localization procedure.

However, if grids were misplaced and manual correction has been performed, then either of “grids in block”
or “lines refinement” or “cuts refinement” may be necessary. It depends on the manual correction.

If the main grid is misplaced, only the external lines of the grid (i.e. the first and last lines of the main grid)
can be adjusted and the “grids in block” will put all the other internal grid lines in-between the external grid
lines.

If internal lines of the main grid are misplaced, then only these lines can be corrected and the “lines
refinement” puts them in the refined positions.

Finally, if cuts of the adjusted grid are wrong, then, after their manual correction, the “cuts refinement” can be
performed.
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GAL Grid Generation

If Array Design is
specified using GAL file,
spot localization grid can
be generated from this
file: use the Menu Item
“Run|GAL Grid”.
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Find ID
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Save/Restore Grids

The generated grid can be
saved on the disk (using
the Menu Item
“File|Save|Grid ...”) to be
able to apply it (using the
Menu Item
“File|Load|Grid ...”) to
analyze other images with
the similar design.
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Localization Settings
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Localization Settings in Detail

Inter Spot Volume represents Filter on Borders defines
(roughly) the ratio of the filtering properties at the edges
inter-spot gap to the inter-spot of the array. Higher this value,
distance. =1 less sensitive the algorithm to

..... — the bright regions at the edges

: Localization || alignment | Guantification | Local Quality of the array.

Title Yalue Default

Inker Spok VYalume 0.z 0.z

Filter on Borders 0.2 0.z

Feqularity \Weight 2.0 2.0

/ iatid Refine Range 0.1 0.1 <

Regularity Weight controls Grid Refine Range defines
contribution of the regularity | ok || cancel || Restors Defauks the range (related to the
components with respect to inter-spot distance) for the
the intensity component in final grid lines adjustments.

the regularity parameter.
With the weight equals to 0
the regularity components
will be ignored.

The default values of these parameters are suitable for a broad variety of experimental designs.

E. Novikov and E. Barillot, A noise-resistant algorithm for grid finding in microarray image analysis. Machine Vision and Applications, 2006,
17, 337-345.
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Spot Selection
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Selected Spot

Spot can be zoomed using
either the “Zoom” spinner
box or the mouse wheel.

Brightness and contrast
are copied from the whole
image window, so that
the spot appearances are
consistent.

“Contrast” and
“Brightness” controls can
be used to further adjust
brightness and contrast of
the selected spot.
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Image Alignment
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Image Alignment Output

Relative shift (in pixels)
in the horizontal (X) and
vertical (Y) directions
between the Cy3 and Cy5
images.

This shift is visualized only
for the selected spot and not
for the whole image.
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Manual Adjustment of the Image Alignment

Using the “Shift”

spinners one can adjust, if

necessary, the shift.

The new values will be valid

for all spots from the given

block (“Block Independent” is

off) or for all spots from the

image (“Block Independent”

is on).
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Compare Different Image Shifts

The new values of the
shift can be saved (using
the button “Save”) and
used for comparison with
the automatically
generated (Default) and
Zero (=0) shift values.

8-Jun-07

2 MAIAZT - D:\images\Microarray\CGH\First\rawdata020805¥020805FR1087_cy3. bin

File:

Run

Options  Window  Help

Regrezsion Flot

Image Alignment
Block Independent
Shift 1235

shift 073

ﬂﬂ [s]s[sTaTsaTaTe 0]
D000000n

[e]s[s]s[a[s]

o]
0
0
@]

BEODO0OEEED
OODOnOo00C Bl

EEIEDDDDDDDDIIIIII

100

Doooooonn
EEDEUDDDDDD
[e[e[sle[e/s[esje]0]0]

1000

[e/8/a/s(e/n]ss|s]o]s]
[e[e]ele] an

fe b b EEW orcle MBS o BB OREDS %@ L4

| Bl {¥: 1; % 1) | Sp ¥ 12; % 9) | Ho Hame Ratin R & 97 97 1[5
Characteristic | Typical |0.1%(99.9%| This | Quality

Determination u} 1

Durbintatson u} 4

Contarination ul 3402,

Diarneter ) 3402,

GSymmetry o 3402...

ISymnmekry o 2402,

CWRatios o 3402...

RBackground o 3402...

ABackground o 3402...

Signal o 3402...

{392; 454}

Bl {¥: -; % =)

Ho ID

Ho Hame

Image Alignment: 0.578 s

Design: {1,1,4,4,22,21}; 40,0,0,0,0,1}; {1,1}

MAIA 2.75 Manual, Copyright (C) 2005-2006

Institut Curie

48




Zero Shift
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Default Shift
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Saved Shift
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Follow-Up Grid Refinement

Once the two images are
aligned, additional grid
refinement may be
needed: image alignment
slightly shifts the spots,
so that the border
between the spots may
not be correct any more.

Use the “Lines Refinement”
button from the Toolbar or the
Menu Item “Run|Lines
Refinement”

Image alignment is important in
order to increase the efficiency of
the linear regression filtering.

Removal of the shift enhances the
correlation between the two color
channels thus making uncorrelated
pixels easier detectable.
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Image Alignment Settings
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Image Alignment Settings in Detalil

Analysis Options

Title Yalue Drefaulk
Block Independent Shift
/ Image Shift Range 2.0 2.0

Image Shift Range

[ 2k, H Cancel ][ Restore Defaulks
establishes the boundaries

Block Independent Shift defines
whether the shift is the same for
all blocks on the array (on) or it
is specific for each block (off).

/

(in pixels) for the relative
shift between the two images
(2 pixels, by default).
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Spot Quantification

To start Spot
Quantification use the
“Spot Quantification”
button from the Toolbar or
the Menu Item “Run|Spot
Quantification” (Ctrl+F8).
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Ratio Estimation

Linear regression plot for
the selected spot.

Two ratio estimates:

RR is based on the slope
of the linear regression;
RS is based on the
segmentation of the spot
area

See next page for details.
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Ratio Estimation in Detail*

Segmentation Ratio. This approach is based on isolation of the spot pixels
from the background pixels surrounding the spot. Once this is done, the
quantification procedure is fairly straightforward: one can compose the
following ratio:

~ Scys—Bcys
R= Scys—Bcy3

where Scy5(Scy3) is the mean estimate of the intensity within the contoured
spot in the Cy5(Cy3) channel, and ch5(BCy3) is the mean estimate of the
background level in the Cy5(Cy3) channel. Mean estimates are known to be
more precise, but they can be very much affected by the outliers. Since
regression filtering eliminates outliers, we can safely use mean estimates for
the spots.

Regression Ratio. In this approach a ratio can be represented as a slope of
the linear regression line of the pixel intensities in, say, Cy5 channel versus
Cy3 channel. The main advantage of this method is that the obtained ratio is
directly delivered from the regression analysis, thus making the procedure of
spot segmentation unnecessary. Background pixels are concentrated at the
initial part of the linear regression and do not influence the slope of the
regression line. However the linear regression approach suffers from the
presence of the outlier or aberrant pixels within the spot cells. These pixels,
occurring even in small quantities, can distract the regression line and
strongly bias the regression ratio. With the aim to fully exploit the
advantages of the linear regression approach we have reinforced this
procedure by systematical filtering out aberrant pixels

See page

*) E. Novikov and E. Barillot, A robust algorithm for ratio estimation in two-color microarray experiments. Journal of Bioinformatics

and Computational Biology, 2005, 3, 1411-1428.

8-Jun-07

MAIA 2.75 Manual, Copyright (C) 2005-2006 57

Institut Curie



Spot Contours
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Background Contours
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Pixel Regression Outliers
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All Pixel Regression Outliers
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Decorations for the Selected Spot

Using the Toolbar button
“Show/Hide Inset
Decorations” one can
control whether the

contour, pixel outliers and

grid lines are visible for
the selected spot.
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Quantification Settings
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Quantification Settings in Detail

Visible spots may have Spot pixels with excessively
several more or less well high or low intensity with
defined intensity levels. respect to majority of the spot
Intensity Levels specifies how NN I E3 pixels are discarded. The
many such levels should be —T T T T . admissible range 1s defined as

identified at the spot. Spots "median of spots pixels" +

. Title Yalue Default . . .
will be segmented at the Intensity Levels i i n*"inter-quartile distance of
highest level of intensity. Signal Outlier 0.01 0,01 w_ the spot pixels"/1.35, where n

F. ion Top Cutli 0.01 0.01 .
B e = 1/p%, and p is a user-

{ Regression Side Outlier 0.1 .1
defined Signal Outlier
confidence limit. This filtering

Outlier Limit Top/Sides R procedure is appropriate for
defines critical p-values of the the spots with large amount of
F-statistics in the detection of pixels.

the pixel outliers selected

from the top of the intensity

ranges and from the sides of

the linear regression fit.

The default values of these parameters are suitable for a broad variety of experimental designs.
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Quality Characteristics

<
Quality characteristics of

the spots.

See next page for details.

E. Novikov and E. Barillot,
An algorithm for automatic
evaluation of the spot quality
in two-color DNA microarray
experiments. BMC
Bioinformatics, 2005, 6:293.
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Quality Characteristics in Detail

Coefficient of determination (CD) of the linear regression indicates the
degree of linear relationship between the intensities in Cy3 and Cy5
channels. For higher quality spots relatively high values of determination
coefficient (— 1) are expected. Much lower values would point on either
strong contribution of statistical noise, which normally characterizes low-
level (or absent) spots, or presence of a relatively bright but non-correlated
contamination. ¢(CD) = CD".

Durbin-Watson statistic (DWS) controls the presence of first-order
autocorrelation in the residuals of the linear regression fit. It ranges from 0
to 4, 0 meaning positive correlation and 4 — negative correlation. DWS =2
leads to the conclusion that the residuals are uncorrelated and the model is
appropriate. Large departures from 2 suggests that this spot can not be
modeled in terms of simple linear regression. g(DWS) = 1-|DWS-2|/2".

Spot contamination is a number of aberrant pixels (within the spot
contours) flagged out by the filtering procedure (N). ¢(N) = 1-N/S, where S
is the size of the correspondent spot, i.e. the number of pixels within the spot
contour”,

Diameter of the spot: D = 2(S/x)!”2. Since it is hard to impose a priory an
exact ideal value for the diameter, the median diameter over all spots on the
array is taken as a typical one. Spots with exceptionally small or large
diameters should normally be penalized. ¢(D) = exp{T,-D}, if D>T,, and
q(D) = exp{T,-D}, if D<T, where T}, is the typical diameter".

Geometrical symmetry parameter measures deviation of the contoured spot
from the ideal circle. Both the real spot and the ideal circle are divided into 8
sectors (pie slices defined as [k#/4;(k+1)7/4], k=0,...,7) and for each sector
the number of pixels belonging to the spot (V;, i = 1,...,8) and to the circle
(N, i=1,...,8) is counted. Then the quality characteristic is defined as GS =
>IN N_|/ N, For ideal circular spots GS must approach 0, whereas highly
un-circular spots should give relatively high GS values. ¢(GS) = exp(-GS)*.

Intensity symmetry of the spot is defined as IS = X|I-I|/I, where I, i =
1,...,8 are the mean intensities for the same 8 sectors and [ is the mean
intensity for the whole spot A spot may have perfect circular shape, but
within this circle very bright (or dark) and highly concentrated groups of

pixels originated from the pieces of dust or other contamination may occur.
q(IS) = exp(-1S)".

Coefficient of variation of two ratio estimates: CVR = 2”|RR-
RS|/(RR+RS). Despite the differences in the estimation, the variation
between the two obtained ratios RS and RR should be as small as possible.
Large variation would indicate a problematic spot. ¢(CVR) = exp(-CVR)".

Uniformity of the background around the spot, i.e. along the grid lines
separating neighborhood spots, is defined as UB = X |B-B|/B, where B,, i =
1,...,8 are the mean intensities in 8 sectors of the grid line around the spot,
and B is the mean intensity for the whole grid line around the spot.
Extremely small values may be due to relatively bright contamination
around the spot, large variability in the background or merged neighborhood
spots. q(UB) = exp(-UB)".

Absolute level of background (4B) calculated in the proximity of each
particular spot (4B = max(BCy5,BCy 3)) is compared to the typical level of the
local background for a given array. Large deviations from the typical state
may indicate the presence of the contamination areas, which are larger than
the size of the spot. q(AB) = exp(I-AB/T ), if AB>T,; and q(AB) =
exp(AB/T 5-1), if AB<T ;5. where T, is the typical background level”.

Signal (S) is defined as S = min(SCy5 - BeysiScys - BCy3), where Scy5(SCy3) is
the mean estimate of the intensity within the contoured spot in the Cy5(Cy3)
channel, and B (B, ;) is the mean estimate of the background level in the
Cy5(Cy3) channel. ¢(S) = 1, if $>T and q(S) = exp(S/T-1), if S<I. where
T is the typical signal”.

*For the purposes of further quality analysis, functions q rescale quality characteristics to fit the range between 0 (“bad” spot) and 1 (“good” spot).
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Quality Table
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Quality Parameter
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Quality Parameter in Detail*

The overall quality value is defined as:
0= mini{qiwl}’ 1)

where ¢, = q,(x;) €[0;1], are the marginal scaled quality parameters defined on page for x = {CD, DWS, N, D, GS, IS, CVR, UB, AB, S}
and w, are the weights that control the input of the correspondent quality components into the overall quality value. For the user-provided overall quality
threshold 0’ e[0;1], one can establish a link between the weight w; and the critical value x, for each quality characteristic:

w; = log{ Q" }/log{q;(x/™)}, or x /"™ = q ;! ({Q"m}1""), 2

where g,(x/™) is the scaled quality parameter calculated for x /™. The critical value x/™ sets up the limit such that if a certain characteristic / exceeds this limit,
the correspondent quality parameter g,(x/™) will become lower than Q.

The experimental quality parameters ¢; are obtained from the quantification procedure, whereas the weights w; (or the critical values x/™) are yet unknown.
The problem of spot quality analysis is therefore converted into the problem of weights (w,) estimation, which can be solved only if additional information is
provided, for example, from the replicated spots or user expertise.

*) E. Novikov and E. Barillot, An algorithm for automatic evaluation of the spot quality in two-color DNA microarray experiments.
BMC Bioinformatics, 2005, 6:293
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“Bad” Spots
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Used Quality Characteristics
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Manual Limits Adjustment

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

e b b HEE pole HE4eHE ORNEDEE ® L4

| Bl(ri2;%:2) | Sp(til;%:4) | HoMame Ratio w & 97 97 18

Characteristic | Typical |0.1%(99.9%| This | Quality ~

Determination 0,98 08 |1 0,99 (0,91 "

Contamination (0 0o 3 o=e : c 00000 4- 44 y $4-e

_ﬁlbc o+ ST 33 a22000s

Pl
- + T
FOI. each used quality WR.atios 0.01 o 0.2 (u} 0.95 T 1t
characteristic the limits 111
can be adjusted. RR=o7e Rs =078 :
The gray fields in the quality B e . : _
3,000 e 588 T e e
table are user-modifiable. 5 2 e . esesanaaiies, 3000 08e e eeg oy :
. . e 1:500 : A4l 311 XY
Certain characteristics allow ) B : : . 0
for changing both limits o e -
(DWS,D,AB) and/or typical - 1T °000 o :
v @ 0% Quality | 0.58 0 ¢ 008 ¢4 11z
value (D,AB,S). ol T : THERERTT 3 - Fires -
Image Alignme - - socees :
ok Independent
Limit adjustment should stk | 028 oes e g228800 3 :
. . shift 018 - . r E-‘ - 4 ol bl 2o e -4
be con‘qnued until au [ Jowar v (WEEE 3 jessss 23232 31T 1 :ﬁ
spots, visually classified as ] 5" + H 00 00 o 500 finn
“bad” SpOtS, are ﬂagged =al = | {428; 434} 1 190; %1 20
Bl (¥ 0; 3 0) \ Sp (Y1 15; %: 0 Ho ID Ho Hame

Out. Cuantification: 2.265 s Design: {1,1,4,4,22,21}; {0,0,0,0,0,1}; {1,1}

8-Jun-07 MAIA 2.75 Manual, Copyright (C) 2005-2006 72
Institut Curie



Default Limits
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Manual Qualification of the Selected Spot

Using the mouse right
button or the spinner
“Manual”, any spot can
be assigned a certain
value from the interval
[0;1], which can further
be used as an additional
parameter of quality.

If the user-defined quality
value is below the Quality
Limit, the corresponding
spot will be crossed.
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Manual Spot Characterization
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Groups of Spots for Manual Qualification
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Manual Qualification of the Selected Group
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Manual Selection Markers
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Quality Plot
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Selected Spots for Quality Analysis

User assigns quality values
€[0;1] to some
representative spots. These
values (z) are converted as
—In(z) to create the x axis
of the quality plot.

y-axis: the overall quality
parameter.

Visually qualified spots are
marked by a dot in the upper
left corner of the spot area.
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Quality Curve
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Fit the Limits
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Fix the Limits
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Quality Analysis Using Replicated Spots
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Quality Plot with Replicated Spots

Each dot represents a
replicate with the overall
quality value at y-axis and
ratio variation coefficient
(CV) of the replicates at x-
axis.

See next page for details.
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Spot Quality Fit*

The weights w, for the overall quality parameter Q (see page ) can be estimated using replicated spots on the same array or over a set of
replicated arrays. The high-quality spots belonging to the same replicate are expected to demonstrate very close to each other ratio value. Relatively big
difference between the observed ratios in the same replicate will signal that some of the spots from this replicate are irregular. To formalize this approach, we
first define the quality value for the replicate:

O =min;_; (Ot M
where k enumerates the replicates, n is the number of spots in a replicate, and Oy is a spot quality value given by Eq. (1, page ).
Substituting Eq. (1, page ) into (3) yields

Oy =min,_; {(min_; ,olq,;""}} “)

where Qi is the i-th scaled quality parameter of the j-th replicated spot in the &-th replicate.

The weights w, can be determined as the parameters ensuring the best fit of the obtained experimental quality values (Q, versus V) to the user-defined (ideal)
quality curve f{V,), where V) is the ratio variation coefficient in the k-th replicate. f(V,) defines how fast the overall quality of the replicates must decrease with
the increase of the ratio variation. The shape of the user-defined quality curve f{¥}) should demonstrate monotonic decay. We always use the exponential
function f{V}) = exp{-V,/V}, and in this case only the expected (typical) ratio variation coefficient } must be predefined.

*) E. Novikov and E. Barillot, An algorithm for automatic evaluation of the spot quality in two-color DNA microarray experiments.
BMC Bioinformatics, 2005, 6:293
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Fit the Limits

The quality limits are fitted

using the “Fit Limits”

button from the Toolbar or

the Menu Item “Run|Fit
Limits” (Ctrl+F10).

Quality fit estimates the
limits of the quality
characteristics such that
the spot overall quality is
aligned along the user-
defined quality curve.

Before fitting it is advisable to
restore the default limits (the
“Init Limits” button from the
Toolbar or the Menu Item

“Run|Init Limits” (Ctri+F9)).
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“Bad” Replicates
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Manual Qualification of the Selected Spots

The same manual quality
value can be assigned to
all selected spots using
either the right button
popup slider or the
spinner “Manual”.

The checkbox
“Selected” should be on.
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Optimize the Quality Limit
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Optimize the Ratio CV Limit

Using the button “Ratio
CV Limit” the
correspondent limit is set
into a value ensuring the
best exponential
approximation for the

“cloud” of replicates
(black dots).
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New Quality Plot
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Quality Settings
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Quality Settings in Detail

CV Limit 1s a characteristic
value of the user-defined
(ideal) quality curve.

Analysis Options

Title Yalue Default
W Lirnik 0.05 1.0
2 Lirnik 0.2 0.1

Low Percentile 0.1 0.1

/ { High Percentile 99,9 Q9,0

Low and High Quality
Percentile establishes the

[ Ok, H Cancel ][ Restore Defaults

values of the quality
characteristics in the sorted
lists of the quality
characteristics (built up
based on the results for all
spots from the array) that
will be displayed in the
corresponding fields of the
quality table.

8-Jun-07 MAIA 2.75 Manual, Copyright (C) 2005-2006
Institut Curie

O Limit 1s the limit such that the
spots with the overall quality
values below this limit will be
indicated by a cross.
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Diagnostic Plots

File  Run

Options  Window  Help
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Diagnostic Plots Layout

The “Columns” spinner
defines number of graphs
in the rows, and the “Row
height” slider defines the
height of the graphs
panels.

Graphs can be shown in
linear or log scales.
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Quality Histograms

Quality Histograms panel
contain histograms of the
used quality
characteristics.

Blue vertical lines
correspond to the typical
value and (0.1 and 99.9)
percentiles from the
quality table.
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Results Plots

Results Plots panel
contain:

Histogram of ratios
Scatter plot;

M-A plot;

Ratio vs Intensity plot.
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Diagnostic Plots with All Spots

The Toolbar button
“Show/Hide “Bad”
Spots” allows one to
show/hide “bad” spots on
the diagnostic plots.

If the button is on, all spots are used
to build up the diagnostic plots, and
“bad” spots are indicated in
orange.

If the button is off, only “good”
spots are used to build up the
diagnostic plots.
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Spot Selection on Diagnostic Plots
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Manual Qualification of the Selected Spots

Using the spinner
“Manual” one can assign
a quality value to the
selected spots.
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Change the Quality Limits

For each used quality
characteristic the limits
can be adjusted in the
Quality Histograms.

Shift+Left Click — Move
— Shift+Right Click
transfers a typical value
or a limit into a new
location of the quality
histogram.
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Save the Selected Plot

Any diagnostic plot can
be saved as an image file
(tif/jpg/git/bmp formats).
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Save the Results
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(importable into Microsoft Block Indepencent Favors réaseu == :
Shift 02~ Files of tYpe: | a| Files w -
¥
009 +4r¥
Excel). < sitv 012 EETITIITTIIILY co0 901 : TR 133 cess 28308
T -t o
i 1712 Save Default . 220 z - b 0 o
[[ | noss|[ quett. | 0.2[@ * H 0 L il oo 0ol
— < b
) EED —
El (1 -5 % =) ‘ SpVi-p ) Ho ID Ho Hame
Fit Limits: 0.828 s Design: {1,1,4,4,22,21}; {0,0,0,0,0,1}; 11,1}
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Output File Format

Output Format

Description Column Title: Order
Microarray block index Block ~
Spat colurn coordinate (within the black) Calurn
Spot row coordinate (within the block) Raw
Clone ID i
£ MAIAZT - D:MimagesWicroarray\CGH\Fir~{rawdata02080510208¢ (SCRAEI faimie
- - " % coordinate of the spat center {in pixels) ks
File Run Cptions Window Help - S
—l| ¥ coordinate of the spot center (in pixels) i
P ¥ b e 4 oS OR |1_— Diamneter of the spok Dia.
| Bl i¥: Uy( 0 | sping M | nomame Ratia Regression Ratio Rgn Ratio
ki Typical Quality Seqgrmentation Ratio Ratio of Means
LogZ of Segmentation Ratio Log Fatio
M User-defined quality value IManual
bl Flag of the “bad” spots ;-1 Flag
If Flag=0 then 100 else 0 GF Flag
M Reserved hormalize
Cverall quality value Crverall Qualicy
Coefficient of determination of the linear regression Determination
User Can deﬁne Wthh Cotresponding quality parameter () Determination
Durbin-Watson parameter of the linear regression residuals Durbin'atson
ﬁelds and ln Wthh Order Cotresponding quality parameter  Durbinatson
. Amount of Flagged out, contamination pixels Contamination
Sh0u1d be presented mn the RR=-079, RS=0772 Cotresponding quality parameter ) Contarnination
. Diameter of the spat Diamater
Output ﬁle: Select the 2.500 = D Catresponding quality parameter Q) Diameter
2,000 ’ . Geometrical symmetry GSymmetry
Menu Item “U; e - ,'. : Carresponding quality parameter Q) GSymmekry
) ® Intensity symmetry ISymmetry
“Optlons | Output Format” Izl g * P Cotresponding quality parameter Q) ISymmetry
s00 | =" o Coefficient of variation of the regression and segmentation ratios CYR.atios
(A1t+F) A 1000 1500 2000 2500 3,000 4444 Corresponding quality parameter 0 CYRatins
<k - Uniformity of the background around the spot REackground
= - Cotresponding quality parameter ) REBackground
. = @ 1068 Qelly |G Background intensity, maximal of Cw3,CyS ABackground
See next pagefOV details. 2| Manual uE g Corresponding quality parameter ) ABackground
Spot intensity - Background inkensity, minimal of Cy3,Cy5 Signal
Image Alignment Corresponding quality parameter < Signal
Block Independent Mean spot inkensity (Cy3) F532 Mean
Shift n2s - Mean spot intensity (CyS) F&35 Mean
s = 9 Median spot intensity (Cy3) F532 Median
ad » Sty 015 Median spot intensity {(CyS) F&35 Median
i ihEs i Save | Default v Ml Standard deviation of spot intensity (Cy3) F532 5d
[[ AnM... | 0.05 5 [ quait.. | 02% Standard deviation of spot intensity (CvS) F635 Sd
| e = Mumber of spak pixels (Cy3) F532 Pixels
=== == i Mumber of spak pixels (TS F&35 Pixels
Bl [r - =) ‘ SR - ) Mean background inkensity (Cy3) BS32 Mean
Fit Limite: 0,825 = Decill Mean background intensity (CyS) B&3S Mean -
I Ok l ’ Cancel ] ’ Restore ] ’ All Out ] [ All In ]

8-Jun-07
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Output Table Format in Detail

Description of the field (non-editable).

Editable name of the field to be appeared in

the output file.

Order specifies the sequence of the fields. If
this field is empty, the corresponding field

1s not included in the output file.

Include all fields.
Exclude all fields.

Restore previous set of fields.

8-Jun-07

£ Out put Format

Description Calumn Title Crder
Microarray block index /mock u]
Spat column coordinate {within the black) / Column / 1
Spat row coordinate (within the black) e Row ~ z
Clane ID I~ 3
Clone Mame e A THame 4
¥ coordinate of the spot}aﬁt‘(ﬂ‘(in pixels) / i 5
Y coordinate wa center {in pixels) / i &)
Diamethpot / Dia.
<sion Rakio / F.gn Ratio
Segrnentation Ratio / Ratio of Means
LogZ of Segmentation R.atio / Liog Ratio
User-defined quality valus -~ Mariual
Flag of the "bad" spgpe -1 Flag
If Flag=0 then Jaf else 0 GP Flag
Reserveg/ Mormalize
O\guffﬂqualitv walue Crverall Quality
W hefficient of determination of the linear regression Determination
Carresponding quality parameter ) Determination
Durbin-'Watson parameter of the linear regression residuals Durbin' atson
Carresponding quality parameter ) Durbintatson
Amaount of Aagged out, contamination pixels Conkamination
Carresponding quality parameter 3 Contamination
Diameter of the spat Diameter
Carresponding quality parameter 3 Diarmeter
Geametrical symmetry GSymmekry
Carresponding quality parameter ) @Symmetry
Inktensity symmekry ISymmetry
Carresponding quality parameter O ISymnmekry
Coefficient of wariation of the regression and segmentation ratios CWRatios
Corresponding quality parameter 1 CYRakios
Unifarmity of the background around the spat REackground
Carresponding quality parameter  RBackground
Backaround intensity, maximal of Cy3, 0y ARackoround
Carresponding quality parameter Q ABackground
Spat inkensity - Background inkensity, minimal of Cv3, Cys Signal
Corresponding quality parameter 2 Signal
ot intensity (Cy3) F532 Mean
Mean sp?f‘?nte&sity (Cy5) F&35 Mean
edian spot inkerEmy(Cy3) F532 Median
%ﬁspltintensity (Cﬁ’\ F&35 Median
NStapdard devimsaugf spot intensm F532 5d
Standartheayiation of Spmkgiensity (Cy5) ~_ F635 5d
Humber of spof sl (Cy3) S TN F532 Pixels
Mumnber of spot pixels ((?5’)\ \ \ FE35 Pixels
Mean background intensity (T3 ~~_ T NEE3Z Mean
Mean background intensity (CyS) T T~ 535 TMmag_

[ Ok H Cancel ]ﬁestore ] All St ]ﬁllm l

MAIA 2.75 Manual, Copyright (C) 2005-2006
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Save the Experiment: Experiment File

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

B E opole HE4HE OREDRREN® L4

Ratin v & :97 a7 18

LAY

b @

The whole experiment
(results, parameters, grid,
and other settings) can be

) & 0

RR=079, RS=0.772

saved on the disk (using 250 . esees ootatess
2,000 - S ++ so@ew® +08000 ¢ 00 o
the Menu Item B e - sessaiiiacas ssoee REE
“File|Save|Experiment ST . s2c0ee :
» (Ctr1+W)) 11’1 the - 500 1,000 1,500 2000 2,500 3,000
e Cy3 8 -
. . - e e A B
internal (binary) format to w® JE ] 03]] e |oss 3 s 11333 ses 33588
: : 75 anual b, 3 - s g4 6 T 550 .
be able to restore it (using $oe sob: .
s anual .
the Menu Item Image Alignment o -
. . Block Independent
“File|Load|Experiment ol x| 023 : 2 :
’ — Q Q00 - P OO 0 o0 o - b 4 L .88
.. '” (Ctr1+R)) to s i T Tz Sshlm = Folz = et eessaiiiass 350 00 : 0 . 3 T + :ﬁ
L 3ve L= =10 L g - -y - - -
reanalyze the data. ] ooss| o] 023 (B . : 00 ¥ ¥t htth -
ol CHAY | {448; 540} Y:0; % 317
Bl {: - i =) ‘ Sp¥-; =) Ho ID Ho Hame
Fit Limits: 0.825 s Design: {1,1,4,4,22,21}; {0,0,0,0,0,1}; 11,1}
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Set Batch Options

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

e & & B orole HE 4 OHE ORNERREE @ L4

ERETEN

Ho Hame

Ratin v & :97 a7 18

LAY

b @

Using the Menu [tem
“File|Set Batch Options”,
all settings from the Main

) & 0

RR=079, RS=0.772

Processing Window can ST : :
2,000 ._l -_' T1 H ssece .‘.'.. T § B .
be Sent tO the BatCh & 1500 |_.” E gty ﬁ * ssoee -y g LI YY
o, b
. . x - S k-4
Processing Window to be | : 33 :
1 500 1,000 1,500 2,000 2,500 3,000
applied to the other I os :
. 200 o o0 XTI =~ s 44
images from the same o )@ 02| e e 3 : T :e :
e’ Manual 0515 s - 4 e ] ot .
— & o) °
batch. 24 :
Image Alignmenk o by
Block Independent
ol| st [ 02 0 b °
< > Shift 01§ ’1’1.1.111'“ 000000 E" & ° '_xx: § Tl 20088
i 1712 Save | Default + * - : : o 4 :ﬁ
[[ o | 0053 |[ oualt. | 023 . H 0 & 09 T OnnL-
— < b3
) EED —
BI (¥ - ) ‘ SpVi-p ) Ho ID Ho Hame
Fit Limits: 0.825 s Design: {1,1,4,4,22,21}; {0,0,0,0,0,1}; 11,1}
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Colors

To change the color of
some elements of the
localization and
quantification outputs use
the Menu Item
“Options|Colors”.

8-Jun-07

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

s O WM orce MESoHE ORELEEN e L4

Bl i¥: D/k: 0) | spivi%%7) |  HoMame Ratio w & 97 97 18
h e -~
¢ H
. + -
dortamination |0 oo o 1 ; - udeon : - +y
£.86 5.8 244 (748 |68
0,01 :
/' Title Walue Default +
Main Grid 8 o 8 ) ¢
e Selected Grid | | °
b _ . |/Adiusted Grid
2,500 .~ D Spot Contours
2,000 -t it Back Contours ;4
2 1sm0 i i Saturated Pizels Bl i,
ot Bad Spots
1,000 . erted I _—
- & Selected Local I |
2 Selected Global
1,000 1500 2,000 2,500 3,000 erted — ———
cy3 Selected Spat I |
Manual Selection I |
vi[o JE 03| qulty o.es Cutliers
|| Marual 0.51 4 ||Found Clone
Image Alignment [ Ok l [ Cancel ] [ Restore Defaults ]
Block Independent
20 de a0 o .
Shift 1 023 00000 b
b Q Q00 - P OO o0 - Q b 4 L g =
< » Shift ¥ 01§ 1888000 o o 0 y oo o8 #
5 % 1T 11T ¥ 00 . 3
i 1712 Save Default . - esseass - b 0 o
[[ o | 0053 |[ oualt. | 023 . H z 0 IT o0 0ol
< b
| = H il {448; 540} YiD; %317
Bl {: - i =) ‘ Sp¥-; =) Ho ID Ho Hame
Fit Limits: 0.825 s Design: {1,1,4,4,22,21}; {0,0,0,0,0,1}; 11,1}
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Batch Processing

To run batch processing

a list of actions to be
applied to files in the
batch should be
defined:

SO — Set Options;

SL — Spot Localization;
14 — Image Alignment;
SO — Spot Quantification,
FL — Fit Limits;

SA — Save Analysis,

The batch processing
can be started using the
“Run Batch” button
from the Toolbar or the
Menu Item “Run| Run
Batch” (F5).

8-Jun-07

P MAIAZ7 [Baich) d=fautte MAIA

File Model Run  Options  Hel
P P Ve N

0,0 =

= N |§|£|EI§|FL Sh

Dir Yisible
D ImagesiMicros; ray, . (020305FR 1 057 _cw3 kif
o [D20B0SFRIZEET1_Cv...

O
EE=

D:'I,Images'l,y}ff:ruarray. .. [DZ080SFRO9Z16_cw3. ki

[ |Design: {1,1,4,4,21,21}; {0,0,0,0,0,1}%; {1,1}

MAIA 2.75 Manual, Copyright (C) 2005-2006
Institut Curie

After the first
processing, images
with the obtained
results (grid,
parameters, settings,
etc) are saved on the
disk in the internal
(binary) format
(experiment files).
If the program is
unable to find such a
file, it opens up the
original image and
applies the default
settings (which can be
defined via different
items of the Menu
“Options”: “Data
Options”, “Analysis
Options”, “Colors”,
“Array Design” and
“Output Format”).
110



Modify Batch Settings

Typically all arrays
from the batch are of
the same array design,
and have the same
settings.

One may want to
define/modify these
settings before further
processing.

This can be done using
the items of the Menu
“Options”: “Data
Options”, “Analysis
Options”, “Colors”,
“Array Design” and
“Output Format”.

Description of the

ey Y €t another possibility to
7 MAIA27 (Batch) defaults.MAIA M= modify settings is to open
File Model Run  Options  Help

: — (visualize) one of the
il » W |so/sL 1A S0 FL sA images and modify settings

Name | Visible for that image. Then the
. D20805FR1087_cy3.tf Menu Item “File|Set Batch

o [020805FR3Z6671 _cy... . 0 .
Options” of the Main

O
EE=

D:'l,yﬂages'l,l"-ﬂin:ru:uarray. .. [DZ080SFRO9Z16_cw3. ki
Processing Window will
send the new settings into

the Batch Processing
Window.

See page

current Array Design

8-Jun-07

»|Desian: {1,1,4,4,21,21}; {0,0,0,0,0,1}; {1,1} |
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Apply Setting to the Batch

To send the modified This is required only

T TR R R P Rl MAIA27 (Batch) defaults.MAIA BEEY  ifthe binary files
the batch one needs to Bo b R e G have already been
run the batch with the SO|SL 1A SO FL SA generated.

task “Set Options” (The i Wisible

ogslebuton 50 i | — Otterise v
pressed). D:\Images\Microartay.. . [020805FRIZ16_cya. b ] settings will be

applied as defaults in
the processing of
each new image from
the batch.

|Design: 41,1,4,4,21,21}; 40,0,0,0,0,1}; 41,1+ |
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Run Batch

Batch processing can —
be stopped by pressing Rl KRS M=1E3
the “StOp” button” on File Model Run Options Help

the Toolbar or selecting L = © = > B | [sofsLfiafso L sa

the Menu Item i Narne Visitle

“Run|Stop” (Ctﬂ +F5) [:I:I,Irnan;IE::I,r'-'1-:r'n:nar'r'a';.-'... 020805FR 1087 _cws.kir
[ ImagesiMicroarray, .. (020805FRIZE671_cv...

[ ImagesiMicroarray,, . |020305FR9Z16_cw3 ki

=2 Memonys 192420200
Dataset Dy Images)Microarraw CaH) Firstrawdatalz0805020805FR 1037 _cw3. ki

Protocol of the Batch
processing.

Cesign: {1,1,4,4,22,21}; 40,0,0,0,0,1}; 41,3}

8-Jun-07 MAIA 2.75 Manual, Copyright (C) 2005-2006
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Using the field “Run” one
may exclude (include)
certain files from (in) the
Batch processing.
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Global Quality Analysis

To start global quality
analysis two, or more,
arrays have to be
selected and quantified.

T~

EOX

2 MAIAZT (Batch) defaults. MAIA
File  Maodel

Run ‘Tﬂﬁtlnns Help

- w %« [ ) nm |§|£|EI§|FL Sh

Dir Marme Yisible Run

021007FR1077_cy3. b ]
021026FR1077_cy3. b

[ ImagesiMicroarray. ..
[ ImagesiMicroarray. ..

Drakaset D:\Images|MicroarrawCGHFirst Duplicates\D1077,02 1007FR1077 _cw3 ki
{11.407 )

=5 Wemany 154373360

=5 Wemany, 184373360

Daktaset D\ Images\MicroarrawiCGH First Duplicates\D 107702 1026FR 1077 _cw3, kif
(10.828 5)

= Wepmany: 1855462320

|Design: {1,1,4,4,22,21}; {0,0,0,0,0,1% 11,3}

8-Jun-07 MAIA 2.75 Manual, Copyright (C) 2005-2006
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Select the Menu Item
“Run|Global Analysis”
to open the window for
identification of the
global Quality Limits.

Check the field “Run” to
specify which arrays will
be used for global quality
analysis.
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Global Quality Analysis: Main Window

Global quality analysis
panel shows up with the

same set of quality

characteristics as for each

particular image.

8-Jun-07

\

¥ Global Analysis

G § T T

Replicated

Mormalized

Characteristic Typical 0,1% 99, 9% This Qualiby
Deterrmination 1] 1
Durhinti atson i} 4
Contarination 0 340282346633,
Diameter 1] 340282346638...
GSymmetry ] 340282346638...
ISymmekry ] 340282346638...
CWRakios ] 340282346638...
REBackground 0 340252346635,
ABackground 0 340252346635,
Signal 1] 340282346638,
Fakio CW Limit 1 : Cuality Limit 0.1 :
Quality Plot
1.00
0.90
0.80
0.70
= 080
E 0.50
=]
0.40
0.30
0.20
0.10
0.00
0.0 0.1 0.4 05 oG o8 1.0
Ratio CW

MAIA 2.75 Manual, Copyright (C) 2005-2006
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Press the Toolbar button
“Get Experiments” to copy
quantification results from
all selected arrays into the
global quality analysis
window.
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Importing Experiments

Global quality analysis can
be performed assuming

¥ Global Analysis
-9 1 4

that the selected arrays are (2] Replcated 2] Normaloed
either repllcates or not. Characteristic Typical 0.1% 99.9% This Quality
If they are replicates, then il u !
. i Durbirty atson 0 4
all locally repllcated spots Conamination 0 340282346638, .,
from different arrays are Diameter 0 340252396635, .
. . Geymmetry 0 340252396635, .,
combmed, and a unique TSymmetry o 340282346638, .
overall quality Value and a CYRatios 0 340252346635,
. . REBackground 0 340252346635,
unique ratio CV are aBackgroond 0 S40ZEIIAEETE, .
Calculated fOI’ each Signal ] 340282346633,
replicated clone. | 1§ 013
If the selected arrays are Quality Piot
not replicates, then local -
spot replicates™ from 0.0
N 070
different arrays are treated 2 0o
independently in the g o
0.40
overall quality plot. 020
0.20
0.10
") In this case, to have local spot e
replicates is essential for quality oo o1 o2 o4 o5 08 o7 o8 ne 1o
analysis. Ratio GV
|
8-Jun-07 MAIA 2.75 Manual, Copyright (C) 2005-2006

Institut Curie

If the selected arrays are
replicates, then before
combining locally replicated
spots from different arrays
into a unique overall quality
value and a unique ratio CV,
one may want to align
arrays, so that the averaged
log ratio is equivalent for all
arrays in the selection.
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Results Downloaded

The quantification results
have been downloaded.

¥ Global Analysis

Replicated Mormalized

Characteriskic

Typical Qualiby

Durbintatson 0 2,48
o 10.5
o 7.53
o 5,83
o 2.75
o 2.74
RE\ckground 0.0z 2,51
ABa\kground 423,23 386,43 606,85
Signa\ 942,05 -40,33 2792.74
\
\
\eatio Cv Limit | 1B ” Quality Limit ]| 0.1
\ Quality Plot

The following quality analysis
procedure is equivalent to the
quality analysis performed for
each particular image.

Quality

e L I "R I .l e e
ooo 2 L N - P ——
00 01 D2 03 04 05 06 07 D8 08 10 1.1 12 13 14 15 18 17 18
Ratio CW

it Limits: 0.531 5 |

8-Jun-07 MAIA 2.75 Manual, Copyright (C) 2005-2006 117
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Global Quality Plot

A set of used quality
characteristics can be

¥ Global Analysis
(G ) I A X

defined.

Replicated

Mormalized

Characteristic Typical 0,1% 99, 9% This Qualiby
Deterrmination 0.93 0.19 1
Diameter v Used Z.08 £.61

Fixed

all Used

CYRatios Al Idle o 1.65

all Fixed

all Free
|

Ratio CW Limit | < 02 ” Quality Limit ]| 025 %
Quall

1.00

0.0

o.80

070

£ 080
g 0.50

0.40 A

0.30

0.20 e

o.10

) ...!:!n'.l“'l:'.l_-r o o oam gt ¥ -‘l:' e
= . — . g ™

oo 1 ] ] L] "
o0 01 02 03 04 D5 0B 0OF 08 D8 10 11 12 13 14 15 168 17 18
Ratio CW

it Limits: 0.531 5 |

™ To identify the shape of the
: quality curve one can use the
same tools as for each
particular image.

8-Jun-07
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Fit the Limits

To initialize the Limits use To run fitting procedure use

the “Init Limits” button xGlobal Anaiyst EBX the “Fit Limits” button from
—f o L4 <
from the Toolbar. 2] ormalied | the Toolbar.
Characteristic Typical 0,1% 99, 9% This Qualiby
0.58
Conkarninakion ] ] 9.5
Diameter 5.23 .02 3.94
CYRatios .01 0 0,37
Ratio C¥ Limit | 0.2 Quality Lirt J D25~
Quality Plot
1.00
0.80 M,
0.80 =
070 "
£ 080 =
S 0s0 .t
< 040 A
0.20 35‘:':_ ‘.."- .
020 |ayamle T .-
0.10 ‘.:_':_'--:l,?'-t;'e\“f:‘ .
n -~ _1‘—, . .:-—i_1:__ ., LIS o 'y L
"D0 01 02 D3 04 05 06 07 08 08 10 14 12 13 14 15 18 17 18
Ratio CW
it Limits: 0.546 5 |
8-Jun-07 MAIA 2.75 Manual, Copyright (C) 2005-2006 119
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Select “Bad” Replicates

Ctrl+Left Clicks followed
by Ctrl+Right Click
create the contour on the
Quality plot. This contour
selects the replicates to be
able to find them on the
arrays from the globally
analyzed selection of
arrays.

8-Jun-07

¥ Global Analysis

Mormalized ‘

Characteristic Typical 0,1% 99, 9% This Qualiby
Diameter 5.23 .02 3,94
CWRakios 0.01 ] 0,37
N
N\
[ \Ratio cv Limit | 0.2 Quality Lirt J D25~

Quality Flot (selected: 27)
1.00
0.80
0.80
0.70
0.60
0.50

Quality

0.40
0.20
020 |sgamfss T o .

P LT i S
0o | tia ?'-K;'E\“f-:

0o w g e i L PP
“00 D1 02 D3 04 05 06 07 08 08 10 11 12 13 14 15 18 17 18
Ratio CW

it Limits: 0.546 5 |

MAIA 2.75 Manual, Copyright (C) 2005-2006
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Export Quality Limits

To send the obtained
quality limits and selected

¥ Global Analysis

replicates to each array 2] ormalied
file from the given Typical Quaity
selection press the
Toolbar button “Set
Limits” Diameter 5.23 3.02 3.94
CiRatios 0.01 0 0.57
Ratio C¥ Limit | 0.2 Quality Lirt J D25~
Quality Plot (selected: 27)
1.00
0.e0
0.80
o070
£ 080
S 050
4]
0.40
0.20
020 |4 gl
LT < A ) SRS
o0 01 02 03 04 D5 0B 0OF 08 D8 10 11 12 13 14 15 168 17 18
Ratio CV
it Limits: 0.546 5 |
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The Selected “Bad’ Replicates (1)

B

i MAIAZT - D:MimagesiMicroarray\CGH\First\DuplicatesA\D107 7\021007FR1077_cy3.bin

YRIER B B % ¢ L4

File FRun Options “Window Help
& & b Pleo B 4 o[
[ Bt | spivi%) | Homame
Characteristic | Typical |0.1%(99.9%| This | Quality
Determination (0,98 053 |1
Contamination |0 o 9.5
Diarneter 5.23 .02 |8.94
. CWRat] 0.01 o 0.37
The selected replicates
are highlighted on both I
arrays . Regreszsion Plot
1.00
075

The first array “021007 . & 050

0.25

0.50 075 1.00

cy3

Manual il

Reset Manual

Image Alignment

Block Independent

koo k] o oo o folofalu o
z]=]a]

BB
[o[ola]o |efolaJaTs)

w
< » Default
Yid; a0 il
[[ Retin.. | 023 Qut. | 0253
BT T e —
Bl {¥: -; % =) ‘ Spi - )

Ho ID

Ho Hame

Design: {1,1,4,4,22,21}; 40,0,0,0,0,1}; 11,3}
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The Selected “Bad’ Replicates (1)

The selected replicates
are highlighted on both
arrays.

The first array “021026".

8-Jun-07

51 MAIA27 - D:MmagesWicroarray\CGHAFirst\Duplicates\D1077W021026FR1077_cy3.bin

File FRun Options “Window Help
& b b B Pleo B4 ¢ BB ORNEREHR* |[& L4
EEEEE T Raatio v [BES 195 1 @

Characteristic | Typical

0.1%|99.9% | This | Quality

Determination  |0.98 0.58

1

Contamination |0 ul 9.5
Diarneter 5.23 .02 |8.94
CWRatios 0.01 o 0.37

0.00 ! .
0.00 0.25

Regrezsion Flot

0.50 075 1.00

.~ J(#)

=
Manual O

Reset Manual

Image Alignment

Block Independent

la[a|e]e|a]o]eule[=]=]u]a]

-
< > [o]
Default +

T [ wowo 0
[¢]

[reto.. | o025 awi. | 0253 [% >

P T rreesee— = || {310; 395} | Vi1 %37

BI(¥: -5 % ) \ Sp (i %) Ho ID Ho Hame
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Image Simulator

2 MAIA27 - Experiment 1.bin
File FRun Options “Window Help

CEX

ielo | b HE oo [WEH

B EEEEE A

To open Image Simulator
Window select the Menu
Item “Run|Simulator”.

ﬁl (¥ -3 % -)

| spiti5 %) [ Homame

‘Characteristic

Typical

0.1%|99,9% | This | Quality

Determination

1

Durbintatson

4

Contamination

3402,

3402,

3402,

3402,

3402,

3402,

3402,

3402,

Regrezsion Flot

Reset Manual
~Image Alignmant

Block Indspendant:

Mo Data b [_

R Ho ID l

Design: 41,1,4,4,21,21}; 40,0,0,0,0,1}; {1,1}
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Main Simulator Window

File FRun Help

To start simulations press | :
. . y ’ . -e ®
the “Run Simulations” Lovaue il » = i % o o | 3]
~Marging 1
button from the Toolbar ( | ooton [ 30%] 1o [ 308] ten [ 308] ren [ 303
or select the Menu Item ik (e =
: ] ] x [ 08 v [208]|| = [ 48] v [ 5]
“F116|Ru1’1 Slmu1at10ns” “Spots nterval - Blocks Interval y
x [ 158 v [ 1@l x [ 208] v [ 208]
[ Mean |_35-| sD |_U-5-: Spots |_U_£| Blocks |_6_3_|
.-Image- - rDust -
| soas | 1%leackns | 18] R | 28] Densiy | 043
‘ 2 ! Restore Defaults
.Image Spat Back k Dust Shift X Shift ¥
Irmace O 5000 500 E5535 o o
Image 1 5000 500 £5535 o o
To simulate an image the
following parameters
should be defined.
Image 0 stands for Cy3 image.
. MoizeToSignal o.m
Image 1 stands for Cy5 image. Nmsewze F—— =
Seed 1111 | Y00

8-Jun-07 MAIA 2.75 Manual, Copyright (C) 2005-2006 125
Institut Curie



Array Layout (1)

File FRun Help

The distance in pixels —__

from the edges of the \‘\ — I * = I %o Zoam | =

. Marging
array to the spotting area. Botom | POS| Top T—ai| Let | 203 ron [ 302 | T A
Spots Blocks : G g .. iy ey asasn we
x [28] w [ 28] x [ ol v~ 43 Sl e LR . i
Spots Interval Elocks Interval
o [ s@] v [ SB[ 208] v 03]
~Spot Radius———Y ———— ~Postion SD v
| Mesan EW S0 UC Spats N Eiocks gl
Dust

Amount of spots (per
block) and amount of
blocks on the array.

| 25%] pensty [ 04 2]

Restore Defaults ‘

| Shift ¥ Shift v

1000

Distance in pixels
between the spots in the
blocks.

Distance in pixels — |

between the blocks. s - .
VSimuiation finished = LR
8-Jun-07 MAIA 2.75 Manual, Copyright (C) 2005-2006 e
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Array Layout (11)

File FRun Help

Mean and standard =
deviation of the Spot Lot [ O I %o T | T

. Marging
Radius. \ Botioms | B0%] Top | 302 et | 03] men | 308

: : i > 5 i =
Elocks G & % o ey BN LB

If SD>0, spots will be generated Spots
. o | T = e T = i : - ] ‘s &a Sae
with randomly selected (around v |zl x| 48] v 43 e _ . i el B
Mean) radlus Blocks Interval 2 %
) o [ sl v [ @l o« [ 2@ v 203
'-m = -Position S0
Mean 33 o | Di} \Spots 1 3 Elocks | 331
Image Dust Y

Spots : 0.5 % | Back S | 13 Radius : __2MDens'rty i 013

‘ %s‘tore Defaults ‘

Image Spot Back Dy | Shift ¥ Shift v

10000 1000
Inage 1 20000 #fin| B5535| ol o | S e g gt
. 1 salagpanta .
gl T LN
e e
. . (3L
Standard deviation of the s
positions of the spots and i
. LE =
blocks with respect to the e
ideal alignment. e
Larger SD value, larger deviation of *
the positions of the spots/blocks e T || ke iane v
from the ideal spot/block alignment. NoiseType Praportional ~ '
Seed | 123455
NEimuiation finzhed =
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Spot Characteristics

Rate of the bright et
. . L ‘ .8 KD
(visible) spots on the Lavas [ > = I B P— E
o« . Marging
array: 0 — no visible spots soton | B0%| Top [ 308 Let | 308] mgt | 0% R
_ Spots Blocks Mg aeste ua "
are generated, 1 —all x (a8l v (28l x [ @& v [ o8 mes  we
SpOtS arc VlSlble, Spots Interval Blocks Interval sl
x [ 5B v [ 5B % [ 208 w 203
rSpat Radius ———————————— PostionsSD———
Naan 33 =) 7027 Spots 1 3 Elocks | 33
Image\ Dust
| spots | 05%|Backtus 18] | Redius [ 25| pensiy [ 0.1 2]
‘ Restore Defaults ‘
Spot— Biack " bust ' Shift x Shift v/
1000 o
A 20000 1000 65535 ol 0| | - S e
O e sadanne s L
S eeee
s ws
(L
B W e
.
/ E T ETY
. . o bl
Maximal spot intensity in cur
. e
the Cy3 and CyS5 color »
channels (i.e. : .
fluorescence intensity in NoiseToSignsl o il T edieae, .o
MoiseType Proportional V
the center of the spot). See e

NEimuiation finzhed
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Non-Specific Hybridization

File FRun Help

Average intensity of non-

Pm P b

specific hybridization in Lavas [ > = I B P— E
Marging

the Cy3 and CyS5 color oo | F0S] Too [ 308 ten [ 308] mw [ 50| [ e S,
Spots Blocks : i g : iy ey sssen w8

channels. x [asl v [mel ox [ as] v [ a3] | S S en ) mavyes

Spots Iterval Blocks Irterval

o [ 158 v [ @l x [ 28] v 203
rSpRadius ———— Posttion 5D

| mea\ | 32| s [ 02| spats [ 12 Blocks [ 32

Image Dust

Spots : O % | Back His 13 Radius : 2.5 % Density | 013

‘ Restore Defaults ‘

| Shift ¥ Shift v

Noise to signal ratio for _f==

Irnage 1

non-specific hybridization L

e ae
saSaaan s 4

for both color channels. g _-._.;'2“"" :

-
.
(]

-
Py
-
-

:;.;
&« »

% * anusgs

-

4l ¢ -
MoizeToSignal o1 i : - e s "ang

MoiseType Proportional 4 |
Seed | 123455

NEimuiation finzhed
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Dust

File FRun Help

Density of dust is defined

PR D b
with respect to the ~J [ 5 ] TS = T
Marging
number of “good” spots [ Fo%] te [ 308] ten [ 308] mgw [ 303 | [ : e
. Spots Blncks : i g .. pe e Y asasn we
Onthe array. w | 113 - [ 23l e [ a3 v [ a3 . & : . . .e i
O - no dHSt SpotS3 1 - the number Of Spots |mE.I'Va|“ — . — Blocks \rm;rval — = ; : s .' * .
dust spots equals to the number of x [ 15%] w ' ' . 0%
“good” spots. [ Spet Radus——
Mean | 3] sb | D) | | Blaocks k=
Maximal dust radius. e I ——
The radius of the dust spot is ek B o0 8
randomly chosen from the interval _ ‘ Restore Defautts ‘
from O to the given value. Inage Spt Bk g | Shift X Shit v

e ae
saSaaan s 4

gl T LN
e
(L
. . . B W e
Maximal intensity* of dust _ L
in the Cy3 and Cy5 color had
.
channels. e
ae
* Real intensity will be randomly | N g e ._
chosen from the interval from 0 to foselostnd . ; . e stass .
the given value. e ropariond L |
NEimuiation finzhed —
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Image Shift

File FRun Help

bR £ b
Layaut
Marging
Bottom | P02 Top 0% Let [ 308 Right 302
Spots 1 Blocks
x [a8] v [ z8l)] « [ 48] v 4%
Spots Iterval Blocks Irterval
o [ 158 v 158 x [ @] w 0%
. . . . Spot Radius — 1 .-Pos'rtion sD :
Image shift in pixels in wesn [ 78] s [ oll|| s [ 1B oo [ 7
horizontal direction. e st

Image Spot

0.5 % |Back NS |

10000

20000

=

1%

Radius :’ 2.5 % Density | 013

Restore Defaults

Dust | Shift x

10

1000

B5535

Shift v

Image shift in pixels in .~
vertical direction.

MoizeToSignal
MoiseType
Seed

[01
Proportional
| 123455

[

: -
maSBteaei gn

w % aw @
ve

oot

WO K0

NEimuiation finzhed

Non-integer pixel shifts are possible.
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Additive Statistical Noise

File FRun Help

Noise to signal level for

P B H b
the additive statistical Lavoue [ » = i % o Tom | =
. . . . Marging
noise. This noise is Botom | PB0Z| Top [ 302 et [ 302 Regnt [ 302 Ll
finally added to each M e .
. Ea S R S GO LT . 13 & t
plXel Of the array. Spots Interval Blocks Interval
x [ 5B v [ 5B % [ 208 w 203
I-Spo{ Radil.,ls -— -Position S0
hean | 3 3._ =) 7027 Spots 1 3 Elocks | 33
Model for the standard o -
deviation of the additive | Neots | 052 packms 12| Redus | 258 pensty | 013
noise. It can be constant, _ ‘ Restre Defauts ‘
Image “Spot Back Dust | Shift X Shitt

proportional to signal, or \ S
proportional to the Square Nage 1 20000 1000 of =
root of signal.

Seed for random number

generator (selection —1 as

a seed will initiate the

random generator with e =

automatically (Or MoizeType .F;rup;jriiunal V
" 120458 |

randomly) chosen seed). [
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Export of the Generated Image

File FRun Help

To send the generated -

images in the Main z
1 . Marging

Processing Window, | “wan fas

Bo2| Ttop | 302 et [ 02| Rgnt [ 0%

[ & 95 I 9 e Zoom | 18

use the “Send Data” === = — a s we wy e tessesse us”
button from the Toolbar L .
or the Menu Item =8 gl 28 v Xe
“File|Send Data” 38| s [ 0%]|| swie [ 15] mecke [ 35]
(AIH‘—)). _Im::;s | 05%|Backws | 1%] _D::uius [ 25%] pensity [ 013]

‘ Restore Defaults ‘

Image Spot Back Dust | Shift ¥ Shift v
Image 0 10000 1000 0

Inage 1 20000 1000 ol 0

To save the generated
images in the TIFF files
use the “Export Image”
button from the Toolbar
or the Menu Item
“File|[Export Image”
(Alt+)).

MoizeToSignal D1
MoiseType .F;ru;ll;jrﬁunal V
Only single-page TIFF files are b oo 123455
currently supported.
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Artificial Images*

Model for a spot. The generated spots must have more or less circular
contours (in the horizontal projection) and relatively sharp edges (in the
vertical projection):

Jerle )l ex{{[x?”Hy;yc HX_VXCTP;% H/z J

where x, and y,_ are the coordinates of the center of the spot, r is its
approximate radius and / is the fluorescence intensity in the center of the
spot in the Cy3 color channel. Fluorescence intensity in the Cy5 color

channel is defined as:
nys(XJ’):Rnys(xa)’)

where R is the ratio of the test and control samples for each spot. The
coordinates x,_ and y_, the radius 7 and the ranges for x and y for each spot
cell are defined from the user-established array layout. The intensity
parameters / and R should also be provided by the user.

Nonspecific hybridization results in an additional component (B,) in the
detected fluorescence intensity:

JPY)=fi ()b,

The number of non-specific molecules contributing into each scanned
fluorescence pixel is a random value:

B =Br+0y,B:G

where B," and o, are the user-defined average and noise-to-signal ratio of
nonspecific fluorescence intensity in the color channel i, and G is a
gaussian random variable with zero mean and unit standard deviation.

Dust is represented by randomly distributed over the array more or less
bright clusters of pixels, which can hardly be distinguished from the spots.
We apply the same profile for the dust clusters as for the spots:

di (X,y)ZldeX —ﬂ:x_x‘d} _liy_yfd:| _|: 'x_xcd:l |:y_ycd:| }/2
T 7y r 7

where x_, and y_, are the coordinates of the center of a dust cluster, 7, is its
approximate radius and /, is the intensity in the center of the cluster. All
these parameters are random variables. We use uniform distributions for 7,
(in the interval [0;r,]) and I, (in the interval [0;,]), where r, and [ are
user-provided maximal dust cluster radius and maximal dust intensity,
respectively. We also assume that the coordinates of the centers of dust
clusters x,, and y_, are uniformly distributed over the array. Statistical laws
of the dust characteristics can generally be different for two channels (i =
Cy3, Cy5). Finally one has to define the number or density of the dust
clusters on the array.

The general model for the microarray image takes the form:

£ )= fi(x, )+ B, +.d, (x,))

where N is the number of spots and M is the number of dust clusters.

Statistical noise is finally added to each pixel of the image:

Ji e y)=fi (x.y)+o(x,y)G
where ofx,y) is the standard deviation of the pixel noise: o(x,y) can be (i)
constant, (ii) proportional to signal, or (iii) proportional to the square root
of signal. The type of statistical noise as well as its quantitative
characteristics is defined by the user.

*) E. Novikov and E. Barillot, A robust algorithm for ratio estimation in two-color microarray experiments. Journal of Bioinformatics and Computational Biology,

2005, 3, 1411-1428.
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One Color Image Analysis

Very much similar to 7wo Color Image Analysis
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Data Import Settings

To define the format of
the microarray image

files select the Menu 5" MAIA27 (Batch) defaults.MAIA M=
Item “Options|Data Filze Model Rur Options  Help
Options” (Alt+D). @ % o [|] p H  S0SLSOFLSA
N harne Wisible Run
Data Qptions
Title '-.-'alui/ Default
MultiPage TIFF ] il
. Fage ] I}

For multi-page TIFF,

SpeCify the page for the [ Ok, ] [ Cancel ] [ Restore Defaulks ]
image to be analyzed.

|Design: {1,1,4,4,21,21}; {0,0,0,0,0,1% f1,1}

8-Jun-07 MAIA 2.75 Manual, Copyright (C) 2005-2006
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Two options are
available:

(1) TIFF images are
packed into one multi-
page TIFF file
(checked);

(i1) TIFF images are
stored in separate files
(unchecked).

136



Main Processing Window

2 MAIAZT - D:\images\Microarray\CGH\First\rawdata020805¥020805FR1087_cy3. bin

* File FRun Options “Window Help
Another1mage.canbe v ofb B m e BE 4 o [H[E) MEH w0 L4
downloaded U.Slng the g 'iﬁ | Sp = R ) | Ho Hame D:\ImagesiMicroarrayCGHIFirstr, .. % P 95 Ao 1
“Load Data Py button Char7¢ristic Typical |0.1%:]99.9%| This | Guality s
cee Cluster, o 1 Y et adats anatfESEE s RERTNEEES  SesNel
from the Toolbar or the L . Sestceniissases eeesesecases | esseas  S8IIIIII8lNlL
Menu Item fr
[13 2 REackground o 3402...
File|Load|Data ... P DO ::53iissssssessiisss

(Ctr1_|_0) Signal 0 |40z,

S s AT . ..iii . ctiiiiiii eeseaiialilessiiTIII Sil...aiiddalllila.. filee.
For the new images,
image file format (i.e. .
multi-page TIFF versus S T T ees pal i e
single-page TIFF) canbe || 1 Bl ' 33

. Quality Piot

changed using the Menu 10| $313333T
Item “Options|Data 2
Options” (Alt+D). 5™

0251

EI.UEIE oo Kd

0.00 025 0.50 075 1.00 ¢ 3
=Y [ {391} [ ¥i0; % 25
Bl {: - i =) Spi - ) Ho ID Ho Hame
Design: {1,1,4,4,21,21}; {0,0,0,0,0,1}; 11,1}
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Array Design

2 MAIAZT - D:\images\Microarray\CGH\First\rawdata020805¥020805FR1087_cy3. bin

File FRun Options “Window Help
i E | b b B W Ploo| | M o BIE #EEER%||¢ L4
| BI (-5 i <) ﬂ Sp(¥i5i#%i-) |  HoHame D:\ImagesiMicroarrayCGHIFirstr ... & : B 18
Characteris! ic / Typical |0.1%:]99.9%| This | Guality s
Cluster / o 1
Contamlnayln o 3402...
Diamneter, 0o |0z
asymbtry 0 |40z,
t5ypffuetry 0 [s0z...
Ryackground o 3402...
(114 : 29 fEackground o 340Z... Design
Use the “Array Design — e —
Defaulk Lv ’ Ty ] [ Delete ] ’ Change Name ]
button from the Toolbar N = al :
= GAL File .s
or select the Menu Item ar $4e
.. LR R
113 . : ’
Options|Array Design . boosseees
. reseee
(A1t+A)‘ EBlock Design Distance Between Replicas T eeee
SubArrays In Subdrrays
3 ) 158 " 15 ) 0 " 0%
< > Elocks in Blacks
YiOpHe0
i i
| 1= 01 _
Quality Piot Spots in Spats
1.00 { ki ¥
0.751i
z | Spot Diameter Replicas
g% [Jused 104 pixels ¥ 1@ = 1|8
025 |
Array Design is 5 ok | [ concel
. * o 025 050 078 100 - -
equivalent to the 7wo cv = i e
Color Image Case’ Bl (e - -3 Sp¥-; =) Ho 1D Ho Hame
Diesign: 41,1,4,4,21,21}; 40,0,0,0,0, 13 41,1}
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Spot Localization

To start Spot Localization
(or grid finding) use the
“Spot Localization”
button from the Toolbar
or select the Menu Item
“Run|Spot Localization”
(Ctrl+F6).

All possibilities for grid
management are
equivalent to the 7wo
Color Image Case.

8-Jun-07

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

fe b b Bom plee B4 & H[E BED S s o @ L4
| BI(¥: -5 % <) | Sp = R ) Ho Hame D\ ImagesiMicroarray\CGHIFRsHE, . (% & 195 Ao 18
Characteristic | Typical |0.1%|94.9%| This | Guality s
Cluster o 1
Contamination yaTy
Diameter VAR
GSymmetry / 0 [3402...
tsymmetry A 0 [s0z...
REackgroud 0 |340z...
ABackpund 0 |30z,
Sighll 0 [wa0z..
viCe &) 12
-~
W
< >
YiOpHe0
| 18 0.1 [
Quality Piot
100
075 |
|
2 s 90! B
a "« e/ajo| ofe|e|o/o]
DIIIUDHGEE [8l8]
OO0l
| oo
000 ! oonooosE| v
0.00 025 0.50 075 1.00 ¢ 3
el [ T4 [ Vi 12; % 191
Bl {: - i =) Sp¥-; =) Ho ID Ho Hame

Localization: 6.171 5

Design: {1,1,4,4,22,21}; 40,0,0,0,0,1}; 11,3}
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Spot Quantification

To start Spot
Quantification use the
“Spot Quantification”
button from the Toolbar
or the Menu Item
“Run|Spot
Quantification”
(Ctrl+FR8).

Note that the “Image
Alignment” button from the
Toolbar as well as the Menu
Item “Run|Image Alignment’
(Ctrl+F?7) do not show up for
One Color Image Analysis.

’
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Spot Quantification Output

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

(¥ | b | & | B polo] M 4 ¢BE REBERB (O L4

Quality characteristics of

the SpOtS. | Bl (i 1; % 1) | Sp i 12, % 9) | Ho Hame D:\ImagesiMicroarrayCGHIFirstr, .. % P 95 1 95 1
Characteristic | Typical |0.19%99.9%| This | Guality s
Cluster 1 071 |1 /1 1

See next page for details. Contamination |0 o # b |

Diameter 656 037 [r48 s
asymmetry 0 ok 0.7 |72
Symmetry g2 D (33 041 jo7s
RBackgroung” (014 (003 643 014 058

fpackydfnd 47558 [422..,[698.9 [492.04]0.5¢4 EEEE
acgAn EIEIE mmmmammaamnnmnnmm
Sigelal 270,07 |-9.64 [9393...0439... 1 7 o 5 ] 0 5 ) (21 £ 51 ) 5 1 FS 1

e
o @ e a0
Manual 18

OO EEE 2] [a]
. . EBEEGC A BabEaho e BoolE BeaasEanaa0. SeEseseseEREeants) endeel

Quality characteristics of - !

the selected spot. Sonal %059

COERED EEEE
EEEEEEDDD@EEEEEEBDEDB EEEIROO0
Back 492,04

= FIE QR0 [elolelalel  Ialo[d]
EEDDDEDDEEEBDDEEE [ale] Dﬁﬂggggg

[ el [Nl

I b
< » H % 2
) ) ) {471} CTRSTETES! o El Eggggggl
Estimation of the signal EENENFETSETE] ol
Quality Plot EE Ol [a]
and background. e EHER AR AR AR
(2] FEHEERAREOLOOO0 DO0000OREEAONERERRER
[2]
2]
0]
@]
9]
= E Dﬂﬂ'ﬂﬂggmmgﬁﬁ fale
LEo " a = [B] PelseciGoolcie]  [o]elelelelele[alele] EOoEE EE| OO0000ME|
0.50 075 1.00 125 ¢ Y
Signal CV [ {BE48} [ 11 404; 1 369
Bl 1; % 1) Sp ¥ 12; 90 Ho ID Ho Hame
Cuantification: 1.516 s Design: {1,1,4,4,22,21}; {0,0,0,0,0,1}; 11,3}
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Quality Characteristics

Cluster (C) is the ratio of the diameter of the largest cluster of bright pixels
of the spot to the diameter of the spot. For low intensity spots, segmentation
procedure may identify many non-intersecting pixel clusters with the
average intensity somewhat higher than the background level. The parameter
C is expected to be low for such spots. ¢(C) = C".

Spot contamination is a number of out-ranged pixels (with the intensity
equal to 216-1) (N). g(N) = I-N/S, where S is the size of the correspondent
spot, i.e. the number of pixels within the spot contour™.

Diameter of the spot: D = 2(S/x)!”2. Since it is hard to impose a priory an
exact ideal value for the diameter, the median diameter over all spots on the
array is taken as a typical one. Spots with exceptionally small or large
diameters should normally be penalized. ¢(D) = exp{T,-D}, if D>T,, and
q(D) = exp{T,-D}, if D<T, where T}, is the typical diameter".

Geometrical symmetry parameter measures deviation of the contoured spot
from the ideal circle. Both the real spot and the ideal circle are divided into 8
sectors (pie slices defined as [k#/4;(k+1)7/4], k=0,...,7) and for each sector
the number of pixels belonging to the spot (V;, i = 1,...,8) and to the circle
(N, i=1,...,8) is counted. Then the quality characteristic is defined as GS =
>IN N_|/ N, For ideal circular spots GS must approach 0, whereas highly
un-circular spots should give relatively high GS values. ¢(GS) = exp(-GS)*.

Intensity symmetry of the spot is defined as IS = X|[-1|/I, where I, i =
1,...,8 are the mean intensities for the same 8 sectors and / is the mean
intensity for the whole spot A spot may have perfect circular shape, but
within this circle very bright (or dark) and highly concentrated groups of
pixels originated from the pieces of dust or other contamination may occur.

q(IS) = exp(-1S)".

8-Jun-07

Uniformity of the background around the spot, i.e. along the grid lines
separating neighborhood spots, is defined as UB = X |B-B|/B, where B,, i =
1,...,8 are the mean intensities in 8 sectors of the grid line around the spot,
and B is the mean intensity for the whole grid line around the spot.
Extremely small values may be due to relatively bright contamination
around the spot, large variability in the background or merged neighborhood
spots. q(UB) = exp(-UB)".

Absolute level of background (4B) calculated in the proximity of each
particular spot is compared to the typical level of the local background for a
given array. Large deviations from the typical state may indicate the
presence of the contamination areas, which are larger than the size of the
spot. q(AB) = exp(1-AB/T ), if AB>T 5 and q(AB) = exp(AB/T ;z-1), if
AB<T 5. where T, is the typical background level”.

Signal (S) is defined as a difference between the mean estimate of the
intensity within the contoured spot and the mean estimate of the background
level. g(S) = 1, if S>T and q(S) = exp(S/T¢-1), if S<T. where T is the
typical signal”.

*For the purposes of further quality analysis, functions q, rescale quality
characteristics to fit the range between 0 (“bad” spot) and 1 (“good” spot).
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Quality Analysis

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

Qualltyanalys151s e b b HW orole HE G e HE RNEREE¥ O

equwalent to the Two [ Bz [ spiri1z%9) [ Honame
Characteristic | Typical |0.19%99.9%| This | Guality
Color Image Case. Cuser I e i |
Contamination |0 o 0.56 |0
6,96 451 |9.76 |7.43
0 o 12,35 0.7
0.32 o 1.28 |0.41
Quahty plot: 014 0.03 1295 [0.14
. . . 475,58 441,35 |605.95 [492.04/0,
y-axis is the overall quality i 227007 428..,1539%.. 435
Value; Quality | 0.54
x-axis is the coefficient of Manua
variation (CV) of the Slgnal ' mggngggmg@mg OoCoREERECCONUoCCo0Cn
of the replicates. Bak | 452,04 olslslctolals|sls|s|slsle[6 golaols]ala] %EE@%%EEEE@WEEEEEEE@

AROEEEANC!
[#] ¢ ]e[n/8]C]C]
0

The quality limits are
initialized using the “Init
Limits” button from the
Toolbar or the Menu Item
“Run|Init Limits” (Ctrl+F9).
Then they are fitted using the E
“Fit Limits” button from the . - o >

Quality Plot

OOEEEECIE: JEEE

OO EE)
OO00COEEAEEFEDDOOOD

Toolbar or the Menu Item I o Sp(v:--lx:.) = m{ng} [ - VL8
“Run]Fit Limits” (Ctrl+F 1 0) Fit Limits: 1.454 5 Design: {1,1,4,4,22,21}; {0,0,0,0,0,1}; {1,3}
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Save the Results

2 MAIA27 - D:MmagesWicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options y¥indow Help

To save the results of - e B HE S omE BEEEEC] L]

quantification and quality | v iso [semes [ o

Characteristic | Typical |0.19%|99.9%| This | Guality

analysis use the “Save Quser L oe 1\ 1 & EDeeR L 0 Ren
. ontarmination ) )
AnaIYSIS ""’ button from ;ian:eter : 2.96 3.51 27: :.48 ;‘??

the Toolbar or the Menu pomnety P 0 page b7 P2

ISymmetry 0.3z o 128 |04l |06

Item “File|sa,VC|Analy5iS RBackground  |0.14 0,03 1295 |0.14 0,93

ABackaground 475,58 441.3 605,95 [492.04|0.84 o ]

» (CtrH'S) Signal 2270.07 428...[9598...[430... [1
v & ] 0% qualty s Savein.  |C3) rawdatal20805

Marual -1 ’9 &) 02080SFR10G7_cy3tit &) 020805FRASEAT0_cyS it (i) 020805FRE216_dapi ti

The results are saved as a o~ [#] nz005FR1 057 _cysti ] 020805FR356970_dapi tit

] 020805FR1087 _dapitit (&) 020805FRIE681 3_cy3kif

. documents

table in the text ﬁl e Sl | . (€] 020805FR1528-7_cy3tit (i) 020805FR368813_cy5 tif

X X . Back | 492.04 = &) 020805FR1528-7_cystit (&) 020805FR36581 3_ddapitif
( lmportable into M lCl"OSOﬁ L% |#) 020805FR1526-7 _dapitit () 020005FRE212_cy3 it
Bureau &) n20805FR2155_cyatit (&) 020805FRS212_cys it
Excel), f ) n20805FR2155_cystit (&) 020805FRS212_dapitit
~ ) &) 020805FR2155 dapitit %] D20805FRE 59 _cya it

2 =y &) 020805FR321579_ey3 it (&) 020805FRE1 59 _cys it E/
. - 2 s dosuments| | @) nons0sFR321 679 cyS it (&) D20805FRET59_dapi tif
' J SE€r can deﬁne \Nhlch W i |i] 020805FR321 579 _dapi tif (&) D20805FRE24_cy3 it el

.ﬂ 020805FR3I26671 _cy3tif ‘ﬂ 020805FRS24_cy3 hif

Signal, 022 cuat... 0.25 % 3; &) 20805FR328671 _cySif (&) 020805FRE24 _dapi fif

Poste de travs .ﬂ 020805FR3I26671 _dapi kif ‘ﬂ 020805FRI216_cy3tif
Quality Piot -

[#] ¢ ]e[n/8]C]C]

fields and in which order

should be presented in the L - Slelsialsis
| ‘:&1 Fierame: | 020805FR1087 cy3 res tat o[o[cje|e ale|sa[v]els[c[o[0/e e ]s]s]u[s|

output file: select the

Menu Item

“Options|Output Format™ _ b el i3 s G 3 3; S ERER I DO S

(A1t+F) Signal CV [ {423 [ i 1 %182

Bl {: - i =) Sp¥-; =) Ho ID Ho Hame
Fit Limits: 1.484 s Design: {1,1,4,4,22,21}; {0,0,0,0,0,1}; 11,3}

EOO0OR0EE
G0 EIE E 0

[&]
OEED I .EE6,
0 C*

1%
ot
EOEEEEEOEOE

OOEEEECIE: JEEE

[
2]
o]
=]
o]
5]
o]
o]
@]
o]

Files of tYpe: | a| Files

OECEEROEED ornEog
EEEOLEO0G EEEEEEEHE
' || (4! @1 @O Ol Dl | Il S D S S @I

. [@le{c]o[o[=lee EHEClolo|  [olo(clelolglelololplolglalo/)p] mnnn

See next page for details.
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Output Table Format

Description of the field (non-editable).

Editable name of the field to be appeared in

the output file.

Order specifies the sequence of the fields. If
this field is empty, the corresponding field

1s not included in the output file.

Include all fields.
Exclude all fields.

Restore previous set of fields.
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e Qutput Format

Description > Column Title Crder

Microarray block index """ Elock

Spot column coordinate {within the block) / Column/

Spat rows coordinate (within the Dlaekr—

Clone 1D - _— [

Clone bame e Marne
/ 7 coordinate of the spot center (in pixels) e i

¥ coordinate of the spot center {in pixels) ~" '

Diarneter of the spot e Lia.

User-defined quality valug—" Manual

Flag of the "bad® sper®: -1 Flag

IF Flag=0 therT 100 else 0 5P Flag

Reserved rormnalize

"Overall quality value Creerall Quality

Ratio of diameters of the largest spot cluster and the spat Clusker

Corresponding quality pararneter Q Cluster

Armount of out-ranged pixels

Conkamination

Corresponding quality parameter

) Contarnination

Diarneter of the spot Diarneter
Corresponding quality parameter ) Diarneter
Geometrical symmetry GSymmnetry
Corresponding quality parameter O GSvrnmekry
Intensity symmetey TSvyrnrmekry
Carresponding quality parameter O ISyrametey
Unifarmity of the backgraund around the spot REackground
Corresponding quality parameter Q RBackground
Background inkensity ABackground
Corresponding quality parameter Q ABackground

Spat inkensity - Background intensity Sigrial

Corresponding quality parameter ) Signal
| MMmag spat inkensity F Mean
Median spoNQtensity F Median
~tandard deviatwt inkensity: F 5d
Nuth pixels \ F Pixels
ﬂeaﬂ:ackgrnﬂﬁnteniity \ E Mean
Median‘ﬁatkg@'nd interEW\ E Median
Standard deviatiwgmundm \ E 5d
Mumber of background pixeN \ E Pixels

[ Ok ” Zancel H Restore l All out All In
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Batch Processing and Global Quality Analysis

To run batch processing
one have to define
actions to be applied to
all files in the batch:

SO — Set Options;,

SL — Spot Localization;
SO — Spot Quantification;
FL — Fit Limits;

SA — Save Analysis;

The batch processing
can be started using the
“Run Batch” button
from the Toolbar or the
Menu Item “Run| Run
Batch” (F5).

8-Jun-07

B[(=1e9

B MAIAZ7 (Batch) defauiis.mais
File Model Run  Options  Help Ve

Ok m

E X K SO SL SO FL SA

Dir Yisible
i ImagesiMicros, ray,,. 021007FR1077_cw3 kif
C:\ImagesiMic/array... [021026FR 1077 _ow3.bf F

Cesign: {1,1,4,4,21,21}; 40,0,0,0,0,1}; 41,1}

MAIA 2.75 Manual, Copyright (C) 2005-2006
Institut Curie

Batch Processing and

Global Quality Analysis
are equivalent to the
Two Color Image Case.
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Image Simulator

The parameters of the
Image Simulator is
equivalent to the Two
Color Image Case.

One image is simulated.
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File FRun Help

B f
Layout [ ;95 ” ] Zoom
Matgins
Bottom 30% | Top 304 Left 30 % | Right
Spoks EBlocks
b3 1@ 2% % 1
Spots Interval Blocks Inl
i 1588 ¥ 15168 08 W 0%
~Spok Radius ~Paosition S0 -
Mean 33 02| Spots 1% | Blocks 38
Image Dust
0.5 % | Back NS 16 Radius 2.5 % | Density 018
Restore Defaults -
e
Image Spot Back Dust Shift % Shift - "
Image 0 S000 500 65535 Ll oi' ..
-
-
™
LR
-
5o
@ @
-w
L & -
L s s
L Y ™
“w &8
L] L]
L ®
&8 % 5y
MoiseToSignal 01 L ..
MoiseType | Proportional b
Seed 123455 [ {473} 1 3; i 654

imulation Finished
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