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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 2.7.exe to start the MAIA 2.7 installer and follow the instructions*.

MAIA 2.7 installation creates a “Curie/MAIA 2.7 folder in the list of Programs of the Windows Start menu. This new
folder contains the following entries:

- MAIA 2.7 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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Batch Processing Window

The Menu “Model”
allows one to select the ~ R LR ET RSN TS
image analysis model:

@ vPar 1 p M S0 SL A SQFL SA

: Single =
Dir - harne Yisible Run
“Model|MAIAPair”
“Model|MAIASingle”
Design: {1,1,4,4,21,21}; {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
files select the Menu
Item “Options|Data
Options” (Alt+D).

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

11-Oct-06

Two options are

B MAIA27 (Batch) defaults.MAIA M=1E3 available:
File Model Rur® Options  Help (I) Cy3 and Cy5 TIFF
@ & e [] p H | SOSLIASQFLSA Images are packed into
) e Ll Run one multi-page TIFF
file (checked);
Data Options (i1) Cy3 and Cy5 TIFF
Image Import | Images ar_e stored in
| Title valug—" Default separate files
MultiPage TIFF n (unchecked).
|Page For Cy3 3 3
|Page For Cy5 2 2
|

[ Ok, ][ Cancel ][ Restare Defaults

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

Use the Toolbar button
“New Experiment” or
the Menu Item
“File|New Experiment”
(Ctrl+I) to select
microarray images.
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©' MAIA27 (Batch) defaults.MAIA

File Model Run Options  Help

L e (] bk W

50 5L 1A 50 FL SA

Dir Marme

YWisible

Loak ik

|i{-_=| ravvdiatal 20805

Me=
documents
récerts

i

Bureau

=)

Mes documents

| 020805FR

FRI08T ey it
1528-7_cy3 tif
| 020805FR2155_cv3 tif
| 020805FR321679_cy3 tit
| 020805FRI26671 _cy3 tif
| 020805FRASEI70_cy3 tif
| 020805FRAEEE13_cy3 it
| 020805FRS212_cy3 tif
| 020805FRE153_cy3 tif
| 020805FRE24_cy3 tif

| 020805FRI216_cv3 tif

File narme:

| D20805FR1087_cy3 tif

i Open

Poste de travail | Files of type: ETIFF Cy3(532) Images

w| | cancel
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When single-page TIFF
files are used, File
Browser shows up only
Cya3 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
Experiment” (Ctrl+N)
more files can be added
into the table.

Y MAIA27 (Batch) defaults.MA
File Model Run Options  Help

O b m

e

50 5L 1A 50 FL SA

One can select
several filenames at
once.

.1

Dir Marme

Loak ik

Me=
documents
récerts

Mes documents

YWisible

T EE

|i{-:| ravvdiatal 20805

| 020805FR1526-7_cya tif
| 020805FR2155_cv3 tif

B oz0805FR32167a_cva it
| 020805FRI2E671 _cy3 tif
| 020805FRASE970_cy3 tif
| 020805FRAEEE13_cy3 it
| 020805FRS212_cy3 tif
| 020805FRE153_cy3 tif
L-_-] 020505FRE24 oy tif

L) 020805FRA216_cy3 tif

I
|4
| 120805FR321679_cy3 " "020805FRA216_cy3 it |

File narme:

Poste de travail

File=z of type:

TIFF Cy3(532) Images

v | | Cancel
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Directory Selection

11-Oct-06

All TIFF files (extension
“tif”/”tiff”) from the
same directory can be
selected.

&' MAIAZ7 (Batch) defaulis.MAIA
File Model Run Options  Help

@ & o [|] b H | soSLIASOFLSA

YWisible

Dir Marme

Laok ir: ||E| CGH

T () Duplicates A rawdata021021
\35 i e ) ravvdatanz1 022
hes |0 rawdata021004 () rawedatal2q 026
documerits I ravedata021007 (23 ravwvdista021029

récents |50 ravwwdatan21 007-2 () rawedatal21030

ir“[‘- I rawedata021010  |C3) rawvcatz021102

' I ravedata021010-2 () ravedists021103
Buresu ) ravwckata021012 (20 rewedata02110

\ I rawdatal21 017 () ravwvdatal 2
'..—/ |50 ravwdatal 21 017-2 [ resultatsC
Mes docurmernts | () rewdata021019 () Spot-Ex

E_! File name: | rawdstal20805 | | Open
Poste de travail | Files of type: iT":F Cy3532) Images w | Cancel
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Batch of File Names

To remove filenames
from the batch one may
use the Toolbar button
“Remove Experiment”

i visible or the Menu ltem
01\ Images\Microarray. .. [020805FRTDSR Gy 3. | Fl “Fi |e|Rem0Ve
[l

[ ImagesiMicroarray, ., [020805FRIZE671_cvon E . £ (Ct |+E)
Xperimen r .

Dt ImagesiMicroarray ... 0Z0B0SFRI216_cw3.tif

The selected filenames
appear in the table. ?' MAIA27 (Baich) defaults.MAIA

File Model Run Options  Help

fs & @
f «.] » B | sosLiasoFL sa

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+Q))
to reanalyze the batch.
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Cesign: {1,1,4,4,21,21}; 40,0,0,0,0,1}; 41,1}
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The toolbar button “Remove
All Experiments” or the
Menu Item “File|Remove
All Experiments”
(Ctrl+Alt+E) will remove
all filenames from the batch.



Ready for Analysis

: e Check the “Visible”
7' MAIA27 (Batch) defaults. MAIA B=EI  field to open (download)
File Model Run Options  Help an image
@ % e [|] b H | SoSLIASOFLSA

Dir Marne Yisible
D:lImagesiMicroarray, ., (020805FRI0S7_cw3. bif
[ ImagesiMicroarray. .. (020805FRIZE671_cv...
D ImagesiMicroarray, ., |020305FR9Z216_cw3 kif

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

Three panels are created: Ratio image, Cy3 and Cy5 channel images.

B MAIAZT - D:\imagesi\Microarray\CGH\First\rawdata020805Y020805FR1087_cy3. bin

Another pair of images FI)'RQ;NF m\zinzw ;:.ipo H oo EE e wEE s E e L d
(Cy3/Cy5) Can be Bl {¥: -;ﬁ: - ] Spii - ;<.:-) | Ho Hame I -;R'-ati-nl . w = P 95 Ao i .1 3
downloaded using the Dzﬂ:r;ftri::c Typical DD.lfo 199.9 Y| This | Cuality
“Load Data ...” button e
from the Toolbar or the freer St
Menu Item 1
“File|Load|Data ...” s .
(Ctrl+0). 0|
1.00 |
g 0:50 i
For the new images,
image file format (i.e. Theo s em e
multi-page TIFF versus I EARE
single-page TIFF) can be :
changed using the Menu I ST
Item “Options|Data
Options” (Alt+D). 4 o
168 013
e | {391; 442} | ¥i0; %30
| 1 (%2 - W =) Sp (Y- =) Ho ID | Ho Hame
| Design: {1,1,4,4,21,21}; 40,0,0,0,0,1}; 41,1}
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Image Visualization Settings

B MAIAZT - D:\imagesi\Microarray\CGH\First\rawdata020805Y020805FR1087_cy3. bin

F"Z Ro thﬁ églnw ;;e:a H 2 o M8 e #EE kR I
[ B [ Sfigk) [ Hohame Ratio o &7 [ |
e e %
fferes —
“Contrast” and o |
“Brightness” controls can  fjeoe T
be used to adjust T
brightness and contrast of = . sssass:
the images. % oo :
o . i
Brightness and contrast The A em ek
can be adjusted either A e LE] & ek [ $3% 1
independently for each A i 335 saaiiial
color channel (the button e 1 %
“All Images” is off) or v | : 21300003l ecoeset sl . :
simultaneously for all GBSy ccc::iiiciiiiiiiiiii [Cleessssiiicioss: : siissasit seses
channels (the button “All . =T el o0 ii
Images” is on). | = T (|) T e |
| Design: {1,1,4,4,21,21}; {0,0,0,0,0, 1% 41,1}
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Green Channel

B MAIAZT - D:\imagesi\Microarray\CGH\First\rawdata020805Y020805FR1087_cy3. bin

File FRun Options

Windaw  Help

# b b B co }
[ Bt | spivii%) | Hodame
Characteristic | Typical |0.1%(99.9%| This | Quality
Determination o | f
Durbintatson i} 4
Contamination a 3402...
Diarneter o 3402,
GSymmetry o 3402...
ISty o 402,
S I h _d CYRatios 0 |3402..
e eCt t e green Ot RBackground a 3402,
(Cy3) to visualize the el L
A . Signal o 3402..,
image colored in green. T
1.00 |
075 I
o
& 0.50
0.25
0.00 } -
0.0 0.25 a.50 0.75 1.00
Cy3

v[e[&] 1%
-~

Image Alignment

L Xl
dos s L ]
& +441 -+

.

< > .

Vo0 H: 0 . ssge
esadRRd
18 013
- I | {443; 524} W10 K202
| Bl (e - e =) Sp Y- i-) Ho ID Ho Hame

Design

s 144,21, 21 40,0,0,0,0, 1k 41,1}

11-Oct-06

MAIA 2.7 Manual, Copyright (C) 2005-2006

Institut Curie

13




Red Channel

Select the red-dot (Cy5)
to visualize the image
colored in red.
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v
< »
Yilpdi0
1 [ 01
[ | {440; 554} Vi 2) %1 153
[ Bl fve-p - SA (- ) Ho ID

5! MAIA27 - D:VMimagesWMicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

$ & & WE oo B
| Bl{riu | spiviixi) [ HoMame
Characteristic | Typical |0.1%(99.9%| This | Qua'L
Determination o | !
Durbintatson i} 4
Contamination a 3402...
Diarneter o 3402,
GSymmetry o 3402...
ISy ety o 402,
CyRatios 0 [mene..
RBackground o 3402..,
ABackground o 3402...
Signial i} 3402...|
Regrezsion Flot
1.00 |
075 |
E‘ 0.50 |
0.25
O'Q%.;:o 028 a.50 a.7s 1.00
cya

A EIRE
-~

Image Alignment

Ho Hame

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

By default, green color is
used for the Cy3 image
and red color — for the
Cy5 image. This
assignment can be
inverted by the Menu
Item “File|Swap Colors”.
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5! MAIA27 - D:VMimagesWMicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

ds & &8 lple e B oot oo B o #EE E % |4 L4
[ Bt | spivii%) | Hodame & Rt v @ 97 807 I 18
Characteristic | Typical |0.1%(99.9%| This | Quality ~
Determination o 1 -
Durbintatson i} 4 .
Contamination o 3402...
Diarneter o 3402,
GSymmetry o 3402...
ISyrnmekry o 402,
CWRatios o 3402...
RBackground o 3402..,
ABackground o 3402...
Signal o 3402..,
Regrezsion Flot
1.00
075 |
o
& 0.50
0.25
0.00 } -
0.0 0.25 a.50 0.75 1.00
cya
v[lo (&] 1% .
~ -4
= - 4
e
TXL
Image Alignment
v e
< > .
Yo 0; %0 ey
o 2
158 113 & 5
- G | {431; 518} ¥ 120; 5 4
| Bl (e - e =) Sp Y- i-) 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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5! MAIA27 - D:VMimagesWMicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

$ &b BE ool WHE A
[ Bt | spivii%) | Hodame o7 BT |
Characteristic | Typical |0.1%(99.9%| This | Quality ~
Determination u} 1
Durbintatson i} 4
Contarmination ul 3402,
Diarneter o 3402,
GSymmetry o 3402...
ISyrnmekry o 402,
CWRatios 1 302,
REzsiground o 3402..,
ABackground o 3402...
Signal o 3402..,
Regrezsion Flot
1.00
a7s
o
& 0.50
0.25
Q.00 - .
0.00 028 a.50 a.7s 1.00
cya
v[lo (&] 1%
~
Image Alignment
v
£ >
Yilpdi0
- w
18] 18 | >
- G {453; 560} i 36 K B2E
Bl (e - e =) Sp Y- i-) 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.
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% D awdata020805\020805FR108 b A=
File FRun Options “Window Help
# &b B ploe Bl [ [585)| @ (== = = o (@] L 4
[ Btixd [ 59 [ noname Ratio v @ 97 o7 T
Characteristic pical |0.1%99.9%| This | Quality
Determinati a 1
Durbingydfsan o |4
amination o 3402...
Diarneter o 3402,
GSymmetry o 3402...
ISyrnmekry o 402,
CWRatios o 3402...
RBackground o 3402..,
ABackground o 3402...
Signal o 3402..,
Regrezsion Flot
1.00 |
2 LI TY
o
& 0.50 °
=
02
p+
0.00 } -
0.00 0.25 0 0.75
cya
RN EIRE 1t
~ 4
= -4
b "
. -
Image Alignment
oy . Il 4
b 999000 -
£ > . XY ° . .
YO Hi0 2 - S . °
TELL 000
18 012 [# >
- G | {1531; 1285} ' 400; ¥ 60
| 1 (%2 - W =) Sp (Y- =) 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! MAIA27 - D:VMimages\Microarray\CGH\Firstirawdata020805¥020805FR
File FRun Options “Window Help

1087 _cy3.bin

# & & W E poo Bl gt o |8 o deE 8 % (@ L4
[ Bt | spivii%) | Hodame Ratio v @ 97 o7 hEl
Characteristic | Typical |0.1%(99.9%| This | Quality ~
Determination a 1
Durbintatson i} 4
Contamination o 3402...
Diarneter o 3402,
GSymmetry o 3402...
ISyrnmekry o 402,
CWRatios o 3402...
RBackground o 3402..,
ABackground o 3402...
Signal o 3402..,
Regrezsion Flot
1.00
a8 T
o
& 0.50 °
=
0.25
p+
0.00 } -
0.0 0.25 a.50 0.75 1.00
cya
N EARE 1t
~ 4
= - -4
o a
XX
Image Alignment
oy . Il 4
< s ! | i ) 880000 ° -
i X XL
e . = 4
YO Hi0 2 - S . °
TELL 000
! 1 ]| 012 [# >
- G | {2224; 2026} ¥ia13; B 141
Bl (e - e =) Sp Y- i-) Ho ID Ho Hame

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

B MAIAZT - D:\imagesi\Microarray\CGH\First\rawdata020805Y020805FR1087_cy3. bin

File FRun Options “Window Help
$ & B W Poo [BE B o wEE E # % (@] L4
[ E(vi-ix) A Splviixid) [ Honame Ratio v @ 97 o7 T
Characteristic/ Typical |0.1%(99.9% | This | Guality
Determinatio/ o |
Durbanat%n o 4
Contamightion 0 [ze0z.. Iz
Diamegbr 0 [0z,
asyfmetry 0 [z0z..
LFernmekry ) 3402, Decip
H WR.atios o 3402... Design -
TO Start Image RBackground o 3402, . - -F- I. 1 I I I | ] ’ "
H H | Default L Mew Delete Charge Mames
processing, array design / [estos [ s | -
Signal i} 302, GAL File
should be properly T -
R ) w o ik
defined: use the “Array
. ” =
DGSIgn button from the &ihed Block Design Distance Between Replicas-
LEL Subdy In Subdy
Toolbar or select the || |t :
M I O'Q%.go 0285 050 075 1.00 I ¥ L 1 > | 2 L 1 > I ¥ L D" 2 D"
enu tem o3 Blacks in Blocks
Options|Array Design Mo J(&] 1% v [ 48] % [ 4B ¥ [ o8] x | 0Bl
-~
= Spots in Spots
(Alt A). ¥ 213 21 | ¥ 0% 15
Image Alignment = = =z
i [~ 3pot Diameter Replicas
See next page for details. [Jised 10| pick v [ 1@ 18
3 L 28| L > _ |
< »
18] 012 |i% ' > 5
- ] {445; 501} ¥ 352; % 546 B
BI(Y: -5 %) [ Sp (- i) Ho ID | Ho Hame
Design: {1,1,4,4,21,21}; 40,0,0,0,0, 1% {1,1}

Currently used Array Design
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Array Design in Detail

One may use several
microarray designs under
different names to be able %
to switch quickly from one
design to another.

Amount of sub-arrays,
blocks (per sub-array) and
spots (per block) in Y and X
directions of the array.

\<

/
Spot diameter may be used

as a prior value in spot
localization and spot
quantification procedures.

11-Oct-06

Array Design

Desigr -
| Default
4L File

DGAL'

Block Design
Subfrravs

v [ 18 &
-Bln:n:ks
Spaks

S lE

apok Diameter

[]Used

103

vl Hew H Delete ][ Change Mame ]

1 r-Distance Between Replicas-

In Subdrrays

[ 18 v | ol =
in Blocks

T v [ of =
in Spoks

| 215 ¥ 0% #

~Replicas
pixels ¥ 168 &
l Ok, J[ Zancel

MAIA 2.7 Manual, Copyright (C) 2005-2006
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Array Design can be
completely specified using
GAL files (Axon Instruments,
Inc. ).
Correct image resolution
(mkm/pixel) should also be
provided.

F—

}

Relative coordinates of the
replicated spots: it defines
the position of the
replicated spot with respect

y{[he current one.

Amount of the replicated
spots in the Y and X
directions.

20
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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).

For automatic grid generation

it is advisable to ensure
relatively broad external
margins — distances from the
edges of the array to the
spotting area.
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5! MAIA27 - D:VMimagesWMicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

# &b E oo Bl gt o |8 o deE 8 % (@ L4
[ Bt | ospivigm )/’Nnuame Ratio v @ 97 o7 BT |
Characteristic | Typical |0.1% This | Guality ~
Determination a 1
Durbintatson /( 4
Cantamination y4A -
Diarneter o 3402,
GSymmetry o 3402...
ISyrnmekr: o 402,
CVRalds o 3402...
rpkgraund o [0z,
ABackground o 3402...
Signal o 3402..,
Regrezsion Flot
1.00 |
a8 T
o
& 0.50 °
=
0.25
p+
0.00 -
0.00 0.25 a.50 0.75 1.00
cya
L : -ﬂ 173 -
~ 4
- -4
2R
XX
Image Alignment
oy [ al . o Il 4
! 1 ;088000 °
< * e | Dooes I3r ° o &
i 0; % 0 . s i 3o
TELL 000
18 012 [# >
W oo | {520; 859} Yoo E 110
| Bl (e - e =) Sp Y- i-) 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

5! MAIA27 - D:VMimagesWMicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

# | & | B m Ploo| | BE A HE 0 HEIEE == [ L4
R Sp(fi5%-) |  NoHame Ratio v @ 97 o7 [ i
Characteristic/,Typical 0.1%(99.9%| This | Quality ~
Determinat] o 1
Curbin'yétson o 4
Capfmination 0 [z0z..
Ciarneter o 3402,
GIymmetry 0 30z,
ISyrnmekry o 402,
1 CyRatios o 3402...
Any proceSSIng Can be RBackground a 3402,
1 aBackground 0 [m0z..
stopped by pressing the et T
[1] 7
Stop” button on the T
. .00 |
Toolbar or selecting the o] -
: ALLE LR N
[1] 7 w
Menu Item “Run|Stop & oz .
&
(Ctrl+F5). | - i3
0.00 + T
0.0 025 0.50 0.75 1.00 P OO 200
Cya
SRR EARE
~ ’
= - o
2R
LR R
Image Alignment
° F
- ¢ 080080000 00000080 -4 b i
< > e I Eial Dooes 13X : . .
¥i0; % 0 2 . et E
e . ] .
| < S
- T | {407, 462} Vil w32
| B (¥ - e ) Spe - ) Ho ID | | Ho Hame
D S || esion: £1,1,4,4,22, 213 40,0,0,0,0, 1% 41,1}
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Spot Localization Output

©' MAIA27 - D:Mmage awdata020805\020805FR108 b A=

H File FRun Options W"indow Help
Typical result of the spot b o Bl HESSHE

O R(E|E

localization: two grids are | awoes [ stioes [ wonme

imposed over the image: [ i T 2 &g
bin'atson o 4 oD
[s] 4]
. . . C.Untaml o 3402, AHEHH 0 H oo
*Main Grid is composed | — HEBaas o gggee SN
- - B
of the straight lines ey e e
separating neighborhood o 0w B
ABackaraun o 3402, 0
spot rows or columns; Sane 0 e g
*Adjusted Grid is o s g
composed of the e
- - - - & 0.50 ol
piecewise lines — refined 253
borders between the O'Q%.L 025 a.50 075 1.00 Eﬁgi
- cy3 ]
neighborhood spots. — = o
-e)(&] 1@ D
~ O oogl
e 0 660 o
i ; @ [ e oo o8] [efels [ [ | ]}
image signmert _ g Slolileta el slslslsislsisisislsl [slstsslsaiele]
Block Independent [] (o] Qo0 O00000000aaRn00n00n0n ooooooot
E. _Nowkp\g ar;d IE B_ztalrr]lllc:ct, A | | o] =q,,,,,ggg§§§é§§§§ 3
nO_ISE-_I’ES_IS a_n a gorl m Tor 2 B[ o [l 1L slsisials ::
grid finding in microarray [ voi%o 0
image anaIySiS' Machine T — e r {448; 515} | Vi 10; % 275
Vision and Applications, | ETE ETOPEE oo [ _ Notame
2006, 17, 337-345. Localzation: 6562 < Desion: 11,1,4,9,22,21%; 40,0,0,0,0, 11 41,1}
11-Oct-06 MAIA 2.7 Manual, Copyright (C) 2005-2006 23

Institut Curie



Spot Localization Output: Spot Identification
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Spot Localization Output: Main Grid
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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

If the generated grids are
corrupted, manual
correction can be applied:
select the toggle button

“Manual Grid Correction”.

All manual corrections of the
grids can be ““undone”. Ctrl-Z
implements step-by-step
“UnDo” and Ctrl-Shft-Z —
step-by-step “ReDo”.
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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 + { 7,4, —,«}
Move Selection by Spot:
Shift + Ctrl + { 7,¥/,—,«}
Clear Selection:
Mouse Click
Ctrl + Del

Upon selection the grid changes the
color.
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Manual Correction of the Main Grid: Multiple Grids Selection
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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
ctrl + {74, —>,«}
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 + {7V, —> «}
Clear Selection:
Mouse Click
Ctrl + Del

Upon selection the cut changes the
color.
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Brief Help on Manual Correction

Brief help on the manual
correction possibilities is
available at the Menu
Item “Help|Manual Grid
Info”.
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Main Grid Refinement: Find Grids in Blocks
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Main Grid Refinement: Lines Refinement
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Adjusted Grid Refinement: 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
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Find ID

If GAL file contains the
IDs and Names for the
spotted clones, all spots
representing interesting
clones can be found: use
the “Find ID” or “Find
Name” text fields to search
for the clones. Found spots
will be highlighted.

The searching procedure
supports regular expressions.
The upper and lower case
letters are distinguished. If
spots are not found, the search
field is highlighted by red.
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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

Several settings that may
influence the localization
procedure are available at
the Menu Item
“Options|Analysis
Options” (Alt+0O), tab
“Localization”.

See next page for details.
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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. —— less sensitive the algorithm to

Apalysts Options the bright regions at the edges

of the array.

;Inter Spaok VYalure 0.z 0.z

|Filter on Borders 0.2 0.2

[Reqularity Weight 2.0 2.0

/ Grid Refine Range 0.1 0.1 | «—

Regularity Weight controls L - 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
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Manual Adjustment of the Image Alignment
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Compare Different Image Shifts
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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

Block Independent Shift defines
whether the shift is the same for
all blocks on the array (on) or it

Analysis Opti . e
VR I . : Is specific for each block (off).
| Localization |; Alignment | cuyantification | Local Guality |
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establishes the boundaries

(in pixels) for the relative

shift between the two images

(2 pixels, by default).
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Spot Quantification
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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:

R= Scys—Bcys
Scys—Bcys

where S¢5(Sc,3) Is the mean estimate of the intensity within the contoured
spot in the Cy5(Cy3) channel, and B¢, 5(Bc,,) 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.
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Spot Contours

Using the Toolbar button
“Show/Hide Spot
Contour” one can control
whether the spot contours
are visible.
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Background Contours
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Pixel Regression Outliers
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All Pixel Regression Outliers

Using the Toolbar button
“Show/Hide Outlier
Pixels” one can visualize
all pixel regression
outliers.

Pixel regression outliers.
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Decorations for the Selected Spot
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Quantification Settings

Several settings that may
influence the
quantification procedure
are available from the
Menu Item
“Options|Analysis
Options” (Alt+A), tab
“Quantification”.

See next page for details.
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Quantification Settings in Detail

Visible spots may have
several more or less well
defined intensity levels.
Intensity Levels specifies how
many such levels should be
identified at the spot. Spots
will be segmented at the
highest level of intensity.

/'

Outlier Limit Top/Sides
defines critical p-values of the
F-statistics in the detection of
the pixel outliers selected
from the top of the intensity
ranges and from the sides of
the linear regression fit.

Analysis Options

Title

Localization | Alignment

Yalue

Ll:u:-al. Cuaality |

Defaulk
{Intensity Levels 1 1
\Signal Outlier 0,01 0.01
|Reqgression Top Cutlier 0,01 0,01
|Reqgression Side Qutlier 0.1 0.1

[ ik, ][ Cancel H Restore Defaults

Spot pixels with excessively
high or low intensity with
respect to majority of the spot
pixels are discarded. The
admissible range is defined as
"median of spots pixels" =
n*"inter-quartile distance of
the spot pixels"/1.35, where n
= 1/pY,, and p is a user-
defined Signal Outlier
confidence limit. This filtering
procedure is appropriate for
the spots with large amount of
pixels.

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

11-Oct-06 MAIA 2.7 Manual, Copyright (C) 2005-2006 63

Institut Curie



Quality Characteristics
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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. q(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. q(DWS) = 1-|DWS-2|/2".

Spot contamination is a number of aberrant pixels (within the spot
contours) flagged out by the filtering procedure (N). g(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/7)Y2. 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. q(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 [kz/4;(k+1) /4], k = 0,...,7) and for each sector
the number of pixels belonging to the spot (N, i = 1,...,8) and to the circle
(Ng, 1=1,...,8) is counted. Then the quality characteristic is defined as GS =
2INg- NI/ N;. For ideal circular spots GS must approach 0, whereas highly
un-circular spots should give relatively high GS values. q(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(1S) = 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. g(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 (AB) calculated in the proximity of each
particular spot (AB = max(Bg,s,Bc,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(1-AB/T,g), if AB>T,; and (q(AB) =
exp(AB/T ,g-1), if AB<T 5. where T, is the typical background level™.

Signal (S) is defined as S = min(S¢s - Beys,Scyg - Beys): Where Sgys(Seyg) is
the mean estimate of the intensity within the contoured spot in the Cy5(Cy3)
channel, and B 5(Bc,s) is the mean estimate of the background level in the
Cy5(Cy3) channel. g(S) = 1, if S>Tg and q(S) = exp(S/T¢-1), if S<Tg. 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

B MAIAZT - D:\imagesi\Microarray\CGH\First\rawdata020805Y020805FR1087_cy3. bin

Typical (median) value . 'Q T O T
for each characteristic [ 60 5%0 | w0550 | noame = . ' 13
mﬁ’ jical 1% 9% is Ll A
over all spots on the ey s omraml o J
urbintatson 51 236 J171 [ ] b | - o
current array. e , 3
o
] o 5,58 0,52 |0.81
0.3 0/ |ees |neo s =
[ zas o 1 £
0.1(%) and 99.9(%) N RS :
. 459.., 712,73 [514.06(0.9¢ - & & e
percentiles for each 0. sl || - o _ $ 3
characteristic over all i R '
spots on the current array. : ssasesss. T srassseisecses
The percentiles can be ' : a5 : : T seseeses
modified directly in the table :
header. 2.OOOCYS 3,000 4,000
02| Qual 058 |
1 Manual 15 5 i = : B &8
Quality characteristics of st 3 :
the selected spot. i T i POPRL ¢+ 14t adel
w Shift ¥ 01(_;: . bt kS o8 s04 000808800 . :u-i‘l ::
| Bl e I : eese : 33443433 e 3 8328
[ -In{M... 12| ousit... 113 & ; = = == e ‘ > S
| E-EEER | {408; 459} ¥i514; K 15
| Bl (e - e =) ‘ Sp Y- i-) Ho ID | Ho Hame
puant\ﬁcatinn: 2.2655 Design: {1,1,4,4,22,21}; 40,0,0,0,0,1}; 11,1}

11-Oct-06 MAIA 2.7 Manual, Copyright (C) 2005-2006 66
Institut Curie



Quality Parameter

Each quality
characteristic is rescaled
into the corresponding
marginal quality
parameter € [0;1].

See page

The minimal quality
value from a set of
marginal quality
parameters is taken as an
overall quality value.

See next page for details.
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Quality Parameter in Detail*

The overall quality value is defined as:
Q = min{q;"1}, 1

where ¢; = 0;(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 Q'™ &[0;1], one can establish a link between the weight w; and the critical value x;"™ for each quality characteristic:

w, = 10g{Q}log{a, (5™}, or x™ = g QM) )

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 i exceeds this limit,
the correspondent quality parameter g,(x;,"™) will become lower than Q"™.

The experimental quality parameters g; 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

Using the right-button
popup menu in the quality

table select a set of quality

characteristics, which can
be relevant for this image.

Idle characteristics are shown
in gray.
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Manual Limits Adjustment
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Default Limits
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Manual Qualification of the Selected Spot
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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

Using the Toolbar button
“Show/Hide Manual
Selection” user qualified
spots can be visualized.

These spots are signed by

a dot in the left upper
corner of the spot area.
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Quality Plot

Slide up the bars
separating the panels and
open up the quality plot.
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Selected Spots for Quality Analysis
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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:

Qe =mini_; {Qyl: )
where k enumerates the replicates, n is the number of spots in a replicate, and Q,; is a spot quality value given by Eq. (1, page ).
Substituting Eqg. (1, page ) into (3) yields

Qc=min,_; {min_; {a"}} (4)

where q,; is the i-th scaled quality parameter of the j-th replicated spot in the k-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(V,) 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 V 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
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“Bad” Replicates

Ctrl+Left Clicks followed
by Ctrl+Right Click create
the contour on the Quality
plot. The replicates that are
within the contour are
highlighted on the image.

Several contours (in
different parts of the
graph) can be created.

To efface contours, click
of the graph.
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Manual Qualification of the Selected Spots
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Optimize the Quality Li

To optimize the position
of the Quality Limit press
the button “Quality
Limit”.

A special procedure searches
for the limit value such that
the number of replicates in the
“Bottom-Left + Top-Right”
guadrants of the quality plot
should be as small as

possible, whereas in the
“Bottom-Right+Top-Left”
quadrants — as big as
possible.

mit
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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

B MAIAZT - D:\imagesi\Microarray\CGH\First\rawdata020805Y020805FR1087_cy3. bin

File FRun Options “Window Help
s b b W rch WE4OHE ORELEEN L1
| Bingx0) | Seivigix:7) | HoHame Ratin v @07 & o7 i 18
i 4 ’
7 o 1X1
o IR X
a4 0 : e
A somewhat more HHHT i
stringent quality curve is : 11t
applied. :
Quality 0.66 ==
| ok
IManual 0_25.: 1 o ssass & OO o e . #0000 0000 ©
“Ratio CV Limit” and “Quality e ot : seco0es e Tt
. Block Independent [#] e ¢ e :
Limit” are used to generate the el _ at el : 200
;ldeal"_qualltty Cl;?iqe The [ & [ Vimwmie || iy | o : 3 : ‘. : 000 . 3 cee .
ecreasing rate of this curve — —— - 39808 2 6 0
characterizes how we are strict with \ e ] U'U;;nl!%]* b 4 4 $ecesssanses .
respect to the spots quality. If this 100 3T sosdoaso e
curve decays rapidly, one can Vs >
expect that a lot of spots will be z 4 00000800 o sa020s
flagged out. This is a user decision, s : Fisiltinintes Snicanbes - e oy e
i H 0.25 113 H et . s
which depends on the image and e 88000 . 230 0 Qe
user demands. w0 o oe o7 1m0 1% |8 : & : - - 34 -
Ratio CV | {423; 523} YK Ed
| El {1 -5 % =) Sp Y- i-) Ho ID | Ho Hame
F\t Limits: 0.825 s Design: {1,1,4,4,22,21}; 40,0,0,0,0,1}; 11,3}
11-Oct-06 MAIA 2.7 Manual, Copyright (C) 2005-2006 91

Institut Curie



Quality Settings

Several settings that may
influence the quality
analysis are available
through the Menu Item
“Options|Analysis
Options” (Alt+0O), tab
“Local Quality”.

See next page for details.
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Quality Settings in Detail

CV Limit is a characteristic
value of the user-defined

(ideal) quality curve.
Analysis Options

¥

| Title Yalue Default
| Lirnit 0.05 1.0
| Lirnit 0.2 0.1

|Laws Percentile 0.1 0.1

/ { [High Percentile 99,9 000

Low and High Quality

. . [ Ok, H Cancel ][ Restare Defaulks
Percentile establishes the

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.
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Q Limit is 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
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Diagnostic Plots Layout
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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
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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/gif/bmp formats).
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Block Independent e & . : - .
|| s | 0z : . et o .
e - 0.00 2 Wl 0,00 L
< ¥ || shifty 01 01 2 3 4 5 a 7 8 0 10 20 15 10 5 il
[0 Twnse || sae Joetativ Diameter log2(CVRatios)
[ v | o055 ouaie.. | 0273 Counts — Diameter - |- Counts 1 rC¥Ratins
| me e | HE=H NS e (s Linsar  ()leg2 | &) Linear (ilog2 () Linear ()LlogZ (linear (&) log2
Bl {¥: - %t =) J Spi - <l

Fit Limits: 0.826 s

- -
jDesign: 11,1,4,4,22,21}; 40,0,0,0,0,1}; {1,1}
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Save the Results

5! MAIA27 - D:VMimagesWMicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

s b b EE orcle MB4oBE ORNELEEER S L4
B\(v:o;ﬁ) | Splrigad) I

| HohHame Ratin = ~T o — B

Quality

L0 1 AXE

_ontamination

Diarneter

To save the results of

quantification and quality Swver: | ramasaznsos OEEEE 318
an a.l S | S use th e 13 S ave 7 ’9 () 02080SFR1087_cyatit ) D20B0SFRASESTO_cyStit (] 020805FRA216_dapitit
y DGR = e 7 |[#] n20008FR1087_cystit (i) D20805FRISES7D_dlapi it
H ” o - ; s | 02000SFR10ET_depitit =] 020005FR360EN 3 _cy3 bt
Analysis ...” button from Rt “merts || @) oacusreiszn s syt 8] conensrroseota evst .
Elelel] - 7 |¥) 020805FR1526-7_cyStit &) 020805FRIBEE 3 _dapi tif ° e
the TOO I bar OI’ the M en u :" 1,500 Fea Lj | (] n20805FR1 526-7_depitit =) 020005FRE212_cy3tif o 08 11 ki s
c—: . S e | |#] D20s0sFR215s_oyatit (&) D20805FREZ2_cys it 8
1,000 ; b A 3 y i
Item FI Ie|Save|Ana|yS|S P - EJ 020805FR21 ss_cys..n.f ‘.-j 020805FR5212_dapi l.lf H : e
son | ) &) 020805FR2155 dapitit %] D20805FRE59_cya it +
7 (Ctrl +S) 500 1,000 1500 2,000 2500 2,000 = .:J 020805FR321679_cy3Aif (&) 020805FRE1 59_cyS tif i o
- ' cy3 Mes documents| | &) nona0sFR321 679 cyS it (&) D20805FRET 59 _dapi tif
. . | ||&] 020805FR321579_dapi tif (] 020805FRE24_cy3 it =
v &) 02| qualiy 0es = g &) 020805FR326671 _cy3if (] 020805FRE24_cy5 tif
el 5 ) | =] az080sFRa28871 _cysiit ] 020805FR824_dlapii
The resu ItS are Sa.VEd as a i s il Poste de traveil || [&] 020505FR326571_dapi tit (&) 020805FRI21E_cy3 it
. . =] 020805FR35E970_cys it (] D20805FRI216 oy tif
table in the text file : - _ =
H - H | 020805FR1087_cy3 restat Save
Block Independent N S
(importable into Microsoft G - S e . . .
Shift % 022 Y |81l Files S =t
&l
I ) - *+ Ty
EXCB') Shift ¥ 01:. . 000 580 . & : XLL : o
= = D) 2L X LR & 00 2
i ] i 712 Save | Default a4 | o p R : e s ot 800 :
An(M... 005 % [ cuait... 028 . H c o8 00 00d0fd
- - - A ?
==l = | {448; 540} ¥.0; % 317
| Bl (e - e =) ‘ Spe - ) Ho D | | Ho Hame
F\t Limits: 0.828 s Design: {1,1,4,4,22,21}; 40,0,0,0,0,1}; 11,1}
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Output Format

Output File 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:\imagesWicroarray\CGH\Fir~trawdata02080510208¢ (SCLAEIE faimie
7 ; ; % coordinate of the spat center {in pixels) ks
File Run Cptions Window Help - S
—J'¥ coordinake of the spot center {in pixels) i
& & 4 Q_ B O !1— Diamneter of the spok Dia.
Bl Uy( 0 | sping M [ HoHame Ratia Regression Ratio Rgn Ratio
ki Quality Seqgrmentation Ratio Ratio of Means
LogZ of Segmentation Ratio Log Fatio
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
U Ser Can defl ne Wh | Ch Cotresponding quality parameter ¢ Determination
R . . "l Curbin-Watson parameter of the linear regression residuals Durbin'atson
fl e I ds and | n Wh | Ch O rd er Cotresponding quality parameter  Durbinatson
. Amount of Flagged out, contamination pixels Contamination
Sh ou I d be p resented N the RR-0.75 R5-0772 Catresponding quality parameter Q) Contarnination
. Diameter of the spat Diamater
Outp ut fl Ie Select the 2aa A Carresponding quality parameker Q) Diameter
2,000 .t Sk Geametrical syrmmekry GSymmetry
M en u I tem “U;. S ’ ,’. : Corresponding quality parameter () GSymmetry
R ) Intensity symmetry ISymmetry
“OpthﬂSlOUtpUt Format” 1,000 #ﬁ:l. - = -4l Corresponding guality parameter Q) ISymmetry
500 o Coefficient of variation of the regression and segmentation ratios CYR.atios
(A|t+ F) . 500 1,000 1,500 2000 2,500 3,000 29000 Carresponding quality parameter Q) CWRatios
2 Uniformity of the background around the spot REackground
1 7 T L Carresponding quality parameter ) REBackground
R — @ 1088 | ety 3-0'68 ‘ " Background intensity, maximal of Cy3,Cy5 ABackground
See next page for details. A1 Manual 0:51 : -Gk Corresponding quality parameter ) ABackground
Spot intensity - Background inkensity, minimal of Cy3,Cy5 Signal
Image Alignment =i Corresponding quality parameter < Signal
Block Independsnt Mean spot inkensity (Cy3) F532 Mean
cin 024 st [0 Spok inkensity (CyS) F&35 Mean
b ; = o Median spot intensity (Cy3) F532 Median
< < Sty | 01 v Median spot intensity {(CyS) F&35 Median
Rl ] ViTifilz [|[[ save | Defaul v | Wl Standard deviation of spot intensity (Cy3) F532 5d
[ R(H. . ] 0.05% [ Qualit. ., ]' 02 Standard deviation of spot intensicy (CyS) F&3s 5d
e = — | & Mumber of spak pixels (Cy3) F532 Pixels
= = i ] Mumber of spot pixels (CyS) F&35 Pixels
Bl fve-p - J SA (- ) Mean background inkensity (Cy3) BS32 Mean
Fit Limite: 0,825 = Decill Mean background intensity (Cy5) B&3S Mean -
I Ok l ’ Cancel ] ’ Restore ] ’ All Out ] [ All In ]
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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
is not included in the output file.

Include all fields.

Exclude all fields.

Restore previous set of fields.

£ 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 N

R332 Mean

B635 Meag_

Mean background intensity (Cv5) T TN

[ Ok H Cancel ]ﬁestore ] All St ]ﬁllm l
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Save the Experiment: Experiment File

B MAIAZT - D:\imagesi\Microarray\CGH\First\rawdata020805Y020805FR1087_cy3. bin

File FRun Options “Window Help
s b b W rch WE4OHE ORELEEN L1
| Blgn om0 ] Spf 9 R 7 | Mo Hame Ratio v & 97 o7 i 1 3
Typical |0.1%(99.9%| This . Guality ~
Contamination H o T
The Wh0|e eXperIment CYRatios 0.01 ul 349 002|099 ) 4 H
(results, parameters, grid, 1
and other settings) can be —r-orars-or | 3 . :
saved on the disk (using - o o oo sootttessusans
the Menu Item 5 rorm ol sesisisssisiiiaiics A §o  Ssaesssaigesssssesans
F|Ie|Save|Exp(_er|ment ol | : :
. .” (Ctr|+W)) In the 500 1,000 1.500(;.:00 2,500 3,000
internal (binary) format to T8 I 03] ok [om :
1 H A Manual 0513 : > @ b 2906 A ®
be able to restore it (using | :
the Menu Item u Image Alignment .
Py . = Block Independent
File|Load|Experiment ol srx 023 coes 606008800000 000 5% T .
' - — : o T ke ens o .T,;..‘ : : 0 -": X ::
..." (Ctrl+R)) to e el - HHT ot 08s802200000828208. Se0020 b5 s
reanalyze the data. ] oosg| ome ] o3 (B . - : 0000 21 asto R
| &z | g A {448; 540 Wi R 3T
[ Bl (¥ - %: =) \ Sp (- =) Ho 1D |
F\t Limits: 0.828 s Design: {1,1,4,4,22,21}; 40,0,0,0,0,1}; 11,1}

11-Oct-06
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Set Batch Options

5! MAIA27 - D:VMimagesWMicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help

s b b W rch WE4OHE ORELEEN L1

| Boiw | iea7 | Hoteme Ratio v @07 &7 [ 1
PR R L B T A
T H 35
Using the Menu ltem Caos __ [01 0 (T D% 3 #
“File|Set Batch Options”, 333
all settings from the Main — Fr-craRs=or | B _ :
Processing Window can o ',-.---;I‘_'.-' o0 costateseesans
be sent to the Batch 2 o e i sesgssassssiitaiiss: Bt s soaiaaiiiiiiaaiiial,
Processing Window to be - : s3202is 23

500 1,000 1,500 2,000 2,500 3,000
Cy3

applied to the other

. 1 oo
images from the same o i J gl oan Jom pesss 33
s Manual [ 0513 D@ - +
batch. E .
. :
u Image Alignment .
= Block Independent
< > Shift ¥ o1 eseesssscac 00000 : ° o oo
L l D 000 o0
i ] B EAlE Save  |Defaul + o - : e ' : b o4 4 :
n(H. . 0.05 % qua.. 023 . H o 2 Al boa 2060
- < *
&z | g A {448; 540 Wi R 3T
| B (¥ - e ) ‘ Spy- ) Ho ID | Ho Hame
F\t Limits: 0.825 s Design: {1,1,4,4,22,21}; 40,0,0,0,0,1}; 11,1}
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Colors

B MAIAZT - D:\imagesi\Microarray\CGH\First\rawdata020805Y020805FR1087_cy3. bin

File FRun Options “Window Help
s s BE roe HMESOHH ORBOEEN S L4
B(Y:igf:0) | Sp(f:i% %7 | HoHame Ratia 7 ® o AT T
— 0
AAL B84 ' :
o 3 N TR
. & 2
2 - 9
To change the color of :
Walue Default
some elements of the e BHERHET 1
localization and AR-078 Re=0772 aobetpAGHd
L . - \Adjusted Grid
quantlflcatlon outputs use #ES | |opok Contours
e \Back Contours .
the Menu Item _”’ |Saturated Pixels Seleiioly it
. g \Bad Spots
13 ” O - |
Options|Colors”. Selected Local I | B :
i s |Selected Global | o
1,000 1,500 2,000 2,500 3,000 ————————=
oyl Selected Spat I |
[Marual Selection I | N | e .
Qualiy 068 lloutliers |
*|| Manual 051 2 ||Found Clone
Reset Manual -
Image Alignment : [ Ok ] [ Cancel ] [ Restore Defaults ]
Block Independent
2 0 de o 000 T
e Shift: & 023 oo : 2000 b *
i ! 4 A Q QoD POg D e ¥ . o b 4 ) 4 - =
y; s ShiFt Y 01.": - o 884 F8 88000 880 ) . ® ._.l‘ll . B
o e || e | : 08683 0o . o 5604 1000
ot . : - 20088
(... 0055 || ouat.. | 028 H 9 ad e 4
e | Lowt:. | o2 3 5
| ==l EEE S | {448; 540 _ ¥.0; % 317
Bl (e - e =) J Sp Y- i-) Ho ID | | Ho Hame |
Fit Limits: 0.828 s Design: {1,1,4,4,22,21}; 40,0,0,0,0,1}; 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;
IA — Image Alignment;
SQ — 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).

11-Oct-06

2 MAIAZ7 [Baich) d=fzuite MAIA

File Model FRun Options  Hel
P P Ve N

. W e IZI! L | |§i€!@!?§iﬂ SA

Cir Narme Yisible
CelImagesiMicrosiray, . (0Z0B0SFR1087_cw3.bif
oo [D20305FR3Z6671 _cy...

O
K=

D:'I,Images'l,y}ff:ruarray. ., [0Z080SFROZ16_cw3 ki

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

MAIA 2.7 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”).
109



Modify Batch Settings

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

&' MAIAZ7 (Batch) defaulis.MAIA
File Model Run Options  Help

b H  SO|SL IA SO FL SA

settings.
One may want to

Marne
0Z0805FR1087_cw3. kF
o [D20B05FRIZEE7L_cv...

YWisible

define/modify these D;Me. A

s\Microarray., ., [0Z080SFROZ16_cw3. ki

O
K=

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

current Array Design

v

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

11-Oct-06

MAIA 2.7 Manual, Copyright (C) 2005-2006
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Yet another possibility to
modify settings is to open
(visualize) one of the
Images and modify settings
for that image. Then the
Menu Item “File|Set Batch
Options” of the Main
Processing Window will
send the new settings into
the Batch Processing
Window.

See page

110



Apply Setting to the Batch

To send the modified This is required only

settings to all images of AR GEEI K EEIHIES : if the binary files

the batch one needs to —fHe Model Run Options Help have already been

run the batch with the S0|SL IA SO FL SA generated.

task “Set Options” (The ' Visible

toggle button “SO" is | T Otherwise new

pressed). D:\Images\Microarray... [02080SFRIZ1E_cva i ] 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}
11-Oct-06 MAIA 2.7 Manual, Copyright (C) 2005-2006 111
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Run Batch

Batch processing can
be stopped by pressing
the “Stop” button” on
the Toolbar or selecting ™ | .
the Menu Item i Visible
“Run|Stop” (Ctl’l +F5) Dt ImagesiMicroarray., . 0Z080SFR10S7 _ow3. ki
) [ ImagesiMicroarray, .. (020805FRIZE671_cv...

D ImagesiMicroarray, ., |020305FR9Z216_cw3 kif

&' MAIAZ7 (Batch) defaulis.MAIA
File Model Run Options  Help

[So[5L [1a [saFL sa

=2 Memons 192420200
Dataset D) Images)Microarraw CGH) Firstrawdatalz 0805020 805FR 1037 _ow3. kif

Protocol of the Batch
processing. ' i Design: 41,1,4,4,22,21%: 40,0,0,0,0,1%: £1,3!

11-Oct-06 MAIA 2.7 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~

11-Oct-06

Select the Menu Item
“Run|Global Analysis”
to open the window for
identification of the
global Quality Limits.

2 MAIA2T (Batch) defaulis.MAIA
File  Maodel

Run ‘Tﬂﬁtlnns Help

R R R]D|P 8 ol lwpan

Dir Marme YWisible Run

021007FR1077_cy3.kF ]
021026FR1077_cy3. b

[ ImagesiMicroarray. .
D ImagesiMicraarray. ..

Check the field “Run” to
specify which arrays will
be used for global quality
analysis.

Drakaset D:\ImagesiMicroarrawCGHFirst Duplicates\D1077,02 1007FR1 077 _cw3 ki
{11.407 )

=5 Wemony, 154373360

=5 Wemany, 184373360

Daktaset i\ Images\MicroarrawiCGHFirst Duplicates\D 107702 1026FR 1077 _cw3 ki
(10,828 5)

= Wepmany: 1855462320

v

iBatch Finished Design: 41,1,4,4,22,21}; 40,0,0,0,0,1%; {1,3F

MAIA 2.7 Manual, Copyright (C) 2005-2006 113
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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. T~

11-Oct-06

& Global Analysis

EEX

L
Replicated Mormalized
Characteristic Typical 0.1% 99, 9% This Qualiby
[ Determination a 1
Durbintakson ] 4
Conkamination 0 340282346635,
Diameter o F0ZRZIEE3E, .,
Gaymmetry o F40ZRZIEEIR, .,
TSymmetry o F0ZRZIEEIE,
CYRatios o F0ZRZIEE3E, .,
REackground ] 340282346638, .,
ABackground a 340282346638, .,
\_ [l5ional 0 F02R2ZI4E63E,
18 013
Quality Plot
1.00
0.eo
o.e0
0.70
£ 0.60 -
E 0.50
(4]
0.40
030
0.20
0.10
0.00
oo 0.1 0.z 03 04 05 08 o7 o8 na 1.0

Ratio CW

T

MAIA 2.7 Manual, Copyright (C) 2005-2006
Institut Curie

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
9 Y y & Global Analysis

be performed assuming
that the selected arrays are
either replicates or not.

If they are replicates, then
all locally replicated spots
from different arrays are
combined, and a unique
overall quality value and a
unique ratio CV are
calculated for each
replicated clone.

If the selected arrays are
not replicates, then local
spot replicates™ from
different arrays are treated
independently in the
overall quality plot.

*) In this case, to have local spot
replicates is essential for quality
analysis.

11-Oct-06

K
[] Replicated

Mormalized

EEX

Characteristic Typical 0.1% 99, 9% This Qualiby
Deterrmination 1] 1
Durhinii atson it} 4
Contarnination 0 340282346633,
Diameter 1] 340282346638...
GSymmetry ] 340282346638,
ISymmekry ] 340282346638,..
CWRakios ] 340282346638,
REackground 0 3402823466385,
ABackground 0 340282346635,
Signal 1] 340282346638...
16 01g)
Quality Plot
1.00
0.90 -
0.80 -
0.70 -
£ 0.60 -
E 0.50
=]
0.40
0.30
0.20
0.10 -
0.00 : . . ;
0.0 0.1 02 0.4 0s 0g o7 o8 oa 1.0
Ratio CW

|

MAIA 2.7 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. i

Mormalized J

Typical Qualiby

0. 2,458
0 10.5
a 7.53
0 5.83
0 2,75
] 2,74
RE\ckground 0.0z 2,51
ABa\kground 423,23 386,43 606,85
Sign% 942,05 -40,33 2792.74
[ \eatio cv Limit | 1B ” Quality Lirmit ]| 0.1 ;i
‘ Quality Plot
1.0
o \ The foIIovv_lng qqallty analysis
or0q\ procedure is equivalent to the
£ 080 . .
2 00 quality analysis performed for
040 each particular image.
0.20
D.20
0.10 . . ]
L s P o I e e, i R A BT
0.00 . . 2 5 St i
oo 01 02 D3 04 05 06 0F 08 08 10 11 12 13 14 15 18 17 18
. Ratio CV
.i:it Limits: 0,531 5 - | .
11-Oct-06 MAIA 2.7 Manual, Copyright (C) 2005-2006 116
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Global Quality Plot

A set of used quality
characteristics can be
defined.

& Global Analysis
69|14

Replicated

EEX

Mormalized

Characteristic Typical 0.1% 99, 9% This Qualiby

Determination

0.93

 Alused |
| alIde
 AlFiced |
All Free

1.65

Ratio CW Limnik Quality Lirnit 0.25

Quality

Quall \
1.00 \
0.90
0.80
0.70
0.80
0.50
0.40
0.30

i b .
= _"-P.r,‘___!.._.v o i I AR il

0.10

0.00 T " " =
00 D1 02 D3 04 05 06 07 08 08 10 11 12 13 14 15 18 17 18

Ratio CV

™ To identify the shape of the

: quality curve one can use the
same tools as for each
particular image.

it Limits: 0531 5 I

11-Oct-06

MAIA 2.7 Manual, Copyright (C) 2005-2006
Institut Curie
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Fit the Limits

To initialize the Limits use  gm ; CER To run fitting procedure use
the “Init Limits” button [kl SN the “Fit Limits” button from

from the Toolbar. 2] ormaled | the Toolbar.

Qualiby

Characteristic Typical

Contarnination a 0 9.5

Diameter 5.23 .02 3,94

CWRatios 0.01 0 0,37

I Ratio C¥ Limit | 023 Quality Lirmit | D25

Quality Plot

1.00
0.eo
0.e0
o070
0.80
0.50

Quality

040
030 .
020 |1 nrg

WL
b el g

R T S L S
.DDEI.U oM 02 D3 04 05 06 0OF 08B D8 10 11 12 13 14 15 18 1.7 1.8
Ratio CV
it Limits: 0,546 5 I
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Select “Bad” Replicates

Ctrl+Left Clicks followed

& Global Analysis

by Ctrl+Right Click
create the contour on the 2] ormaled |
Quallty pIOt ThIS Contour Characteriskic Typical . .D'l% 99,9% This Quality
selects the replicates to be i
able to find them on the Contamination o g 55
arrays from the globally ety s 2k b
analyzed selection of
arrayS CWRatios 0.01 ] 0.37
[ \gatio v Limit | 023 Quality Lirmit | 025 %
Quality Plot (selected: 27)
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£ 080
é 0.50 =
0.40 S
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Fic Limits: 0.546 5 - | |
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Export Quality Limits

To send the obtained
quality limits and selected
replicates to each array

B Global Analysis (=13

Replicated Normalized ‘

file from the given
selection press the

Characteriskic

Typical Qualiby

Toolbar button “Set
Limits”.
[ Ratio CW Limit | 0z* |[ Quality Limit ]| 025 %
Quality Plot (selected: 27)
1.00
o.e0
o.80
070
£ 080
é 0.50 =
0.40 o
0.30 -t
020 |2yl am T "
0.10 ‘.'___'--:l,?'-t;'e\‘*f-.'_‘_ = .
- -a‘-.f H e Al o i ol Sl P P
0.0o0
00 01 02 03 04 05 06 07 08 08 10 11 12 13 14 15 18 17 18
. Ratio CW
it Limits: 0,546 5 I
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The Selected “Bad’ Replicates (1)

B

o MAIAZ7 - D:\images\Microarray\CGH\First\DuplicatesA\D1077\021007FR1077_cy3.bin

File FRun Options “Window Help
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The Selected “Bad’ Replicates (1)

The selected replicates
are highlighted on both
arrays.

The first array “021026”.

11-Oct-06
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Image Simulator

&' MAIA27 - Experiment 1. bin EEX

File FRun Options “Window Help

S b ME Ploe| MO [E[E 0 HEEN % o L4

ﬁl (tiu) | Splvig®i) | HoMame | Mo Data v [_
Characteristic | Typical |0.1%(99.9%| This | Quality
Determination 1
Durbintatson 4
Cankamination 3402..,
2402,
3402,
3402,
To open Image Simulator o
Window select the Menu _

3402,

Item “Run|Simulator”. - e

Reset Manual

~Image Alignmant

Block Independent

| BI (¥ - ) I Spie - ) Ho ID | Ho Hame ”

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

To start simulations press
the “Run Simulations”
button from the Toolbar
or select the Menu Item
“File|Run Simulations”
(F5).

To simulate an image the
following parameters
should be defined.

Image 0 stands for Cy3 image.
Image 1 stands for Cy5 image.

11-Oct-06

File FRun Help
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~Marging =i
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Array Layout (1)

The distance in pixels —__

from the edges of the "\,
array to the spotting area.

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

Distance in pixels
between the spots in the
blocks.

Distance in pixels — |

between the blocks.

Marging

Batom | PB0Z| Top s Lett 02| Rigt 02
Spots Blocks
x [ 28] v [ 2@]|] = s~ 43|
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1_37. : 25 3__: Density | 013

Restore Defaults ‘
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| Shift ¥

Shitt ¥
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Array Layout (11)

Mean and standard

File FRun Help

deviation of the Spot

Radius. ~
If SD>0, spots will be generated

with randomly selected (around
Mean) radius.

Standard deviation of the
positions of the spots and
blocks with respect to the

ideal alignment.

Larger SD value, larger deviation of
the positions of the spots/blocks
from the ideal spot/block alignment.

Back

Spot
10000

Dy | Shift ¥ Shift v

1000
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-
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Layout [ a5 I 995 Toom 1B
Marging
Botton | BOZ| Top | 302 Let [ 302] Rt NS : T
Spots Blocks L eey as 88
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Spot Characteristics

H File FRun Help
Rate of the bright .
.. PR H &
(visible) spots on the [ > = I T | =
. - - Marging
array: 0 —no visible spots | e | 52w [ 05 wer | 305w [ 203 -
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Non-Specific Hybridization

Average intensity of non-  |™ " ™

PR H &

specific hybridization in [ O I EATS
the Cy3 and Cy5 color \ e R N s

Zootm | 15
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NEimuiation finzhed

11-Oct-06 MAIA 2.7 Manual, Copyright (C) 2005-2006 128
Institut Curie



Dust

File FRun Help

Density of dust is defined

: PE Db

with respect to the ~Jd [ O I EATS oo | T
Marging

number of “good” spots [ 502 e [ 0% e [ 0% men [ 02§ CumE Iy

. Spots Blocks : g : iy Mg aeste ua "

on the array-. v [ BN [ 28| = [ 48] v [ &) ; i waeyan
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dust spots equals to the number of w [ 158 v ' ' v 0%
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Mean 33 s | 0] | | Blaocks k=
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The radius of the dust spot is N R N
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from 0 to the given value. Image St Beck g T Shit X Shit

- # 3  we

saSaaan s 4
A LR

e e

et g% a8

Maximal intensity* of dust

e,
-
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NEimuiation finzhed —
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Image Shift

Image shift in pixels in
horizontal direction.

Image shift in pixels in

vertical direction.

Non-integer pixel shifts are possible.

11-Oct-06
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Additive Statistical Noise

File FRun Help

Noise to signal level for

. o rm b
the additive statistical [ = T B Tom | T
noise. This noise is mm ) mm ms | mn
finally added to each e i
. oL s v | 3% L 7 R L3
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Export of the Generated Image

File FRun Help

To send the generated T
images in the Main 7

[ & 95 I 9 e Zoom | 15

Processing Window, N [/B0%] 1o [ 308 et [ 308 met [ w03
use the “Send Data” =
button from the Toolbar sfvena e
or the Menu ltem o= B L = S
“File|Send Data” Mean [ 58] so [ 08]|| ses [ 18] mooks [ 33]
(Alt‘l‘—)) _Im::;s | 05%|Backws | 1%] _D::uius [ 25%] pensity [ 013]

T T —
To save the generated
images in the TIFF files Lo
use the “Export Image” o LT '
button from the Toolbar ve _
or the Menu Item e theiile
“File|Export Image” te BTedt TR
(Alt+). - e

MoizeToSignal o1 T :

Only single-page TIFF files are S o e |

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):

foys(x,Y)=I epo[ X—rXcT{ vy T{ X—rxcﬂ V—rycﬂ /ZJ

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 (X! y) = Rny3(X! y)

where R is the ratio of the test and control samples for each spot. The
coordinates x, and y,, the radius r 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:

oY)~ (xy)+B

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

B =B+0sBiG

where B;" and oy, 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:

oo {15 P s e 4

where x4 and y_, are the coordinates of the center of a dust cluster, r is its
approximate radius and 1, is the intensity in the center of the cluster. All
these parameters are random variables. We use uniform distributions for r;
(in the interval [O;r,]) and I, (in the interval [O;1 ]), where r and I are
user-provided maximal dust cluster radius and maximal dust intensity,
respectively. We also assume that the coordinates of the centers of dust
clusters x4 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:
_ N M

fi (x,y)= z fiu (X, y)+B; + Zdik (X, y)
k=1 k=1

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:

fi (G Y)=f; (x,y)+o(x,y)G
where o(x,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 Two Color Image Analysis
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Data Import Settings

To define the format of Two options are
the microarray image available:
files select the Menu = MAIA27 (Batch) defaults.MAIA X| (i) TIFF images are
Item “Options|Data File Model Rur Options Help packed into one multi-
Options” (Alt+D). @& & s [|] p H | SOSLSQFLSA page TIFF file

N Narme Yisible Run (ChECked) ;

Data Options vl (i1) TIFF images are
' stored in separate files

: (unchecked).
| Title: '-.-'alui/ Default

[

|F‘a|;|e 0 ]

For multi-page TIFF, |
specify the page for the
image to be analyzed.

[ Ol ][ Cancel H Restore Defaulks ]

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

Another image can be
downloaded using the
“Load Data ...” button
from the Toolbar or the
Menu Item
“File|Load|Data ...”
(Ctrl+0O).

For the new images,
image file format (i.e.
multi-page TIFF versus
single-page TIFF) can be
changed using the Menu
Item “Options|Data
Options” (Alt+D).
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Array Design

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

& & b BWm oo o

R A i) | HoMame ; - I BT |
Characteristic/’TypicaI 0.1%(99.9%| This | Quality [~

Cluster o 1

Contaminatfin 0 [z402..

Diameter, 0 |0z,

aymfbtry 0 |30z,

t5ypffietry 0 [0z,

Rjfackground o 3402...

111 H 7 fiEackground a 3402... Design -
Use the “Array Design e B

| Default

button from the Toolbar ~®le LT 8
or select the Menu Item
“Options|Array Design” i -.... . _
(Alt+A). 1433 — e ssanes

Block Design Distance Between Replicas-

GAL File A

Tl

m |

IR TR

Subftrays In Subfrrays
1 v [ 12 x [ 18] v [ o0d] x [ oF]
hd > EBlocks in Blacks
Yol - = e e
- - - - Yoo 4El R | 4F] v ooFl % | 0[F]
T8 o T | LT : | L
Quality Plot : A : :
wai [ 215 LA 2 I S O = |
075 |
= | ~Spot Diameter ~Replicas
S n.s0 1 I 2
3% [ used 105 pixels ¥ ol (W ] -
. ] i ! | L ] |
Array Design is .

000 028 050 075 100

equivalent to the Two ov e :
Color Image Case. I Bl (v ) i) [ Ho Home

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

11-Oct-06 MAIA 2.7 Manual, Copyright (C) 2005-2006 137
Institut Curie



Spot Localization

5! MAIA27 - D:VMimagesWMicroarray\CGH\Firstirawdata020805020805FR1087_cy3.bin
File FRun Options “Window Help
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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).

Note that the “Image
Alignment™ button from the
Toolbar as well as the Menu
Item ““Run|Image Alignment”
(Ctrl+F7) do not show up for
One Color Image Analysis.
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Spot Quantification Output

Quiality characteristics of
the spots.

See next page for details.

Quiality characteristics of
the selected spot.

Estimation of the signal
and background.
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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. q(C) = C".

Spot contamination is a number of out-ranged pixels (with the intensity
equal to 216-1) (N). q(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/z)Y2. 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. q(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 [kz/4;(k+1) /4], k = 0,...,7) and for each sector
the number of pixels belonging to the spot (N, i = 1,...,8) and to the circle
(Ng, 1=1,...,8) is counted. Then the quality characteristic is defined as GS =
2INg- Ngl/ N;. For ideal circular spots GS must approach 0, whereas highly
un-circular spots should give relatively high GS values. q(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(1S) = exp(-1S)".

11-Oct-06

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 (AB) 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,g), if AB>T,; and 0(AB) = exp(AB/Tg-1), if
AB<T 5. where T,z 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. q(S) = 1, if S>Tg and q(S) = exp(S/T¢-1), if S<Tg. where Ty is the
typical signal”.

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

Quality analysis is
equivalent to the Two
Color Image Case.

Quiality plot:

y-axis is the overall quality
value;

x-axis is the coefficient of
variation (CV) of the signal
of the replicates.

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
“Fit Limits” button from the
Toolbar or the Menu Item
“Run|Fit Limits” (Ctrl+F10).
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Save the Results

To save the results of

quantification and quality

analysis use the “Save

Analysis ...” button from

the Toolbar or the Menu

Item “File|Save|Analysis
7 (Ctrl+S).

The results are saved as a
table in the text file
(importable into Microsoft
Excel).

User can define which
fields and in which order
should be presented in the
output file: select the
Menu Item
“Options|Output Format”
(Alt+F).

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
is not included in the output file.

Include all fields.

Exclude all fields.

Restore previous set of fields.

11-Oct-06

e Qutput Format

/

Description > Column Title Crder
Microarray block index """k
Spot column coordinate {within the block) / Column/
Spat rows coordinate (within the Dlaekr—
Clone 1D - _— [
Clone bame Marne
7 coordinate of the spot center (in pixels) e i
¥ coordinate of the spot center {in pixels) ~" '
Diarneter of the spot Cia.
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

Crverall Qualicy

Ratio of diameters of the largest spot cluster and the spat

Zlusker

Corresponding quality parameter

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

To run batch processing Batch Processing and

one have to define _ Global Quality Analysis

actions to be applied to  JEUTALVIRG TS KL TR are equivalent to the

all files in the batch: File Model Run Options Help - Two Color Image Case.
- % & o [] p H | s0SLSQFL SA

SO — Set Option_s; ) Dir harne Yisible

SL — Spot Localization; D\ ImagesiMicroz; ray. .. 0Z1007FRI07F oy, bF .

SQ — Spot Quantification; D:\Images\Mig/array. ., |[021026FR1077_cy3.tf | d

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).

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