LB N N
adasomobd

[ ]

I'mage analysis using
GenePix software program
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Several key functions of GenePix

1. Locates spots, defines spot area

2. Flags bad spots (ex: dust in spot)

/

3. Calculates ratio Cy5 fluorescent
intensity over Cy3 intensity
for each spot

4 Produces tab-delineated tables
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Value of pixels within spot equals the raw data. Software will give
pixel value related to fluorescence from both Cy3 and Cy5 scans

each pixel (16-bit)
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Fluorescent intensities from quality data.
Samples were double spotted. Background was ~80
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Fluorescent intensities from quality data.
Samples were double spotted. Background was ~80
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When you open the software, you'll get a window that might have a
default grid. Use ‘Control A’ to select and then delete this grid.

@L GenePix Pro - Analysis Only (4000B) = Elﬂ
Image ]Histogram] Lab Book] Hesults] Scatter F'Iotl Heportl
Image

™ Preview [535/532]
" wavelength B35
™ wWavelength 532
& Ratio [535/532)

Toolz

Feature Yiewer

X [pm: Block:
14001260  Feature:
Mame:

‘W avelength 635

W avelength 532

Ratio [635/532)

16 blocks selected.
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Click on the File Manager icon to open a Cy3 and Cy5 image file.
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Image ]Histogram] Lab Bc-c-k] Hesult&] Scatter F'Iot] Hepnrt]
Image
" Preview [535/532]
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" Ratio (535/532)
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Bl Ms_12871728_1_SBOLGF [ MS_12671742_1_SBOL.EF

El I E E ﬁ Bl ms_12871728_2_SBOL.tF [ MS_12671742_2_SBOL.KF

|®|Ms_12571728_SB0L.gpr B MS_12671742_SE0L.gpr
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Feature \igwer
# [wm): Block:
18140,5940 Feature: 4] |
Marne: i
File name: |"MS_1 2E71727_1_SBO1Kf" "M5_12871727_2 Open
“Wavelength B35

Files of type: [0 Files =] =] Cancel

Help

Wavelength 532 Options

F atio [E35/532] ¥ Replace curent images

0 blocks selected.
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The following ‘Assign Image’ windows will pop up one after the other

to allow one to assign which image is Cy3 (wavelength 532, green)
and which is Cy5 (wavelength 635, red).
In the labelling convention of our lab, the slide ID is followed by either

a Ifor Cy3 ora? Cyb.

@.,, Assign Image

The image file zelect ] was not created by GeneFis.

File:  M5_12871727_1_SBO7.uf

— Azzigh an excitation wavelength to the image

|E 'I iy

W avelength:

—Aszigh a color bo use to display the image

& red
% green

ak. I Cancel Help

%-,, Assign Image

The image filgselected waz naot created by GenePis.

File:  M5_12871727_2 SBO7.uf

— Azzigh an excitation wavelength to the image

W avelength:

—Aszigh a color bo use to display the image

f* red
£ green

ak. I Cancel Help




After assigning dyes, the composite image will appear.
Click on File Manager icon to open/select settings (grid template).
GenePix Settings files end with the extension '.gps’

'§\ GenePix Pro -- M5_12871727_1_SBOL1.tif, MS_12871727_2_SBO1.kiF
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To begin to align the grids, use ‘Control A’ to select entire grid. Then use the
magnifier to select area to Zoom-in upon (keeping the entire grid selected).

@L GenePid Pro - MS_12871727_2_SBOL.tif, MS_12871727_1_SBO1.tif Llil
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Image lHistoglam] Lab Book] Hesults] Scatter F'Iotl Heport]
Image
" Preview [B35/532]
™ ‘wWavelength 535
™ wWavelength 532
{* Ratio [E35/532)

Tools
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Feature Viewer
# .7 [pm): Block:
Feature:
Mame: EE
‘Wavelength 635 —

v

“Wavelength 532

R atio [635/532]
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48 blocks selected.
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Use the mouse to grab and slide entire grid to
approximately line the grids over the spots.

Before




Click on the alignment icon and select any of the align features options,
such as 'Align Features in Selected Blocks'. Or just hit the 'F5' key

& GenePix Pro -- MS_12871727_2_SBO1.tif, M5_12871727_1_SBO1.tif ﬂ

Image ]Hlstogram] Lab Book] Hesults] Scatter Plot] Heport]

Image

" Preview [535/532]
" wavelength B35
7 Wavelength 532
&+ Ratio [535/532)

Toolg

Find &l Elocks Shift+F7
Find Selected Blocks F7

Find &ll Elocks, Align Features Shift+Fs
Find Selected Elocks, Align Features Fé

Align Features in All Elocks Shift+F5
Align Features in Selected Blocks F5
Align Selected Features Ale+FS

FESTUTE WIEWET
® ¥ [pm): Block:
16204420 Feature:
MName:

‘Wavelength B35

P 7l
F. 0
B: 0

Wawvelength 532

Ratio [535/532)

FP=0, BF=0, CFI=115
48 blocks selected.
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Using this quick method to align works sometimes. But occasionally, one
or more of the blocks will be misaligned as seen here in this example.

5 GenePix Pro -- MS_12871727_2_SED1.tif, MS_12871727_1_SBO1.tif .= ﬂ

Image lHlstogram] Lab Book] Hesults] Scatter F'Iot] Fleport]

Image

" Preview [35/532)
" wavelength B35
™ wavelength 532
(% Ratio (535/532)

Feature Yiewer

# 0 (pml Block: 2
92704100  Feature: 11,3
M ame:

Wavelength B35

P B7
F: 2BE7
B: 79

wiawelength 532

P 180
F: 3295
B: 104

Ratio [635/532]

Fp: 0.483
R 0.8028
mA: 0.785
A 0727

FP=120, BP=E80, CPI=200
48 blocks zelected.
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To minimize such misalignments, use the mouse to roughly align each
individual block before hitting the auto alignment button.

@, GenePik Pro - MS_12871727_2_SBOL.tif, MS_12871727_1_SBOL.Lif

Image IHistogram] Lab Eook] Flesults] Scatter Plol] Fe

Image

™ Preview [35/532)
" “wWavelength B35
™ wavelength 532
¥ Ratio [535/532)

Tools
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Feature Viewer

X7 [pm): Block:
1380,18870 Feature:
M anne:

“Wavelength B35
Foq
F: 0
B: 0O

W avelength 532

F. B4
F: 0
B: 0O

R atio [E35./532)

Fip: 1.422
Firm: O
mA: 0

R 0

FP=0,.BF=0, CFI=116

1 block selected.
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If a block grid is too messed up, it can be deleted and replaced with
a good block. Select bad block and hit ‘delete’ key.

# GenePix Pro - MS_12871727_2_SBOL.tf, MS_12871727_1_SBOL.tF

Image lHlstogram] Lab Bookl Hesultsl Scatter F'Iotl Hepolt]
Image
™ Preview [635/532]
(" Wavelength 635
(" “wWavelength 532
{* Ratio [535/532)
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Feature Yiewer
X0 [um) Black: 33
£330.40770 Feature: 17.7

M amne:
‘Wavelength 635
o123 ?
F: 12826 |
B: V7
e[
‘Wavelength H32 C v
P BS
F: 16024
B: 88

12

Riatio [535/532)

Rp: 1.832
Rm: 0.8

mA: 0.733
R 0,784

FFP=80, BP=624, CFI=141

1 block, selected.
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To copy a block, click on the duplicate block icon, and then use the mouse
to select the block to duplicate. You'll get a ‘block properties’ window. Hit 'ok’
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Image ]Histogram] Lab Book] Hesults] Scatter F'Iot] Hepolt]

Image:
" Preview (F35/532)
" Wavelength 635

Ix

" ‘Wavelength 532
% Ratio 535/532)

Mumber of columns: ) il ReEie Lt
+ Rectangular
Column spacing [pm]: 22019 il

" Orange packing #1
Feature Viewer MNumber of rows: 20 il -0 -
% [um) Block: 30 . ; - 1ahge packing
11600, 38810 Featurs: 1.9 . Ronspacing prl:  [21981 3] £ Orangs packing 43
Mame: Feature diameter [pm); 100 il )

_ o | © Orange packing #4
‘wiavelength B35 p Fiotation [degrees): 01 EI
F: 2303 k
n g gg?s ) Remave Skew
v Apply to all

‘wiavelength 532

P. 3116 Ok Cancel | Help |
B SR

R atio [635./532)
Rp: 0.739
Rm: 1.143
mR: 1.157
R 1.082

FP=120, BP=E72, CPI=40E4

1 block zelected.
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Mouse to where you want to place the duplicated grid and click
to place. Then use mouse to position it.

@L GenePid Pro - MS_12871727_2_SBOL.Lif, MS_12871727_1_SBO1.tif

Image ]Histogram] Lab Book] Hesults] Scatter F'Iotl Heportl
Image - i
™ Preview [535/532]
" W avelength B35
™ wWavelength 532
{* Ratio [(535/532)
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X [pm: Block: 20
72B0,35270 Feature: 1.1

Mame:
‘W avelength 635
P 919
F: 836
B: 30
W avelength 532
P 82
F: 1284
B: 135

Ratio [635/532)

Rp: 11.207
Rm: 0.643
mA: 0.743
R: 0.82

FP=120, BP=514, CFI=750

1 block selected.
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Hit F5 to align and you might get lucky and this time the
features within the block will align well.

é} GenePix Pro -- MS_12871727_2_SBO1.tif, MS_12871727_1_SBO1.kif ==
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Image ]Histogram] Lab Bcu:k] Hesult&] Scatter F'Ic-t] Heport]
Image -
" Preview [535/532)
(™ Wavelength 635
" ‘wavelength 532
(" Ratio [535/532)
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W avelength 535 —
P 20444 4
F: 17910
B: &0
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W avelength 532 ¥

P 10313
F. 8757
B: 106

R atin [E35/532]

Rp: 1.982
Rrn: 2.061
mF: 2,082
1R 1.986

FP=80, BP=537, CPI=23067
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1 block selected.
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Once you have finished getting a rough overall alignment using the
automatic alignment feature, remove all flags by switching to Feature
Mode and hitting 'Contol A’ to select all spot features.

@3 GenePix Pro -- MS_12871727_2_SBOL1.tif, MS_12871727_1_SEOL.tif
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Image lHistogram] Lab Book] He&ults] Scatter F'Iot] Heport]
Image
" Preview [635/532)
" wWavelength 635
" ‘wavelength 532
{* Ratio [635/532)
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Feature Yiswer
= [ Block:
2070.7080  Feature:

M ame;

‘W avelength 635
F. 74
F: 0
B: 0O

‘wavelength 532
P 193
F: 0
B: 0O

P atio [E:35/532]

Rp: 0383
R O
mFR: 0
R 0

FF=0, BF=0, CFI=200
19200 features selected.
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Hitting the ‘L' key will remove all flags.
Now you'll have to fine tune the spot grids.

@} GenePix Pro - MS_12871727_2_SBO1.tif, MS_12871727_1_SED1.tif 8| x|

Image ]Histogram] Lab Book] Flesults] Scatter F'Iot] Fleporl]

Image

" Preview [635/532]
" % avelength B35
7 wiavelength 532
%' Ratio [535/532)

Toolz

oo

i
W L,
Lo Sy
mE @

Feature Yiewer

# 0 [pm): Block:
21706670 Feature:
I ame:

‘Wavelength 535

R atio [635./532]

Rp: 0924
Frm: O
mA: O
R O
FP=0. BF=0, CPI=35

0 features selected.
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If the printing produces uneven grids, one can use the mouse to
select the part of the subgrid that is uniform (as in the lower half
of this example), and then hit the F5 key to try to improve the
alignment of that section of spots

é} GenePid Pro -- MS_12871727_2_SBO1.tif, MS_12871727_1_SBOL.tif

Image lHistogram] Lab Book] Fiesults] Scatter Plot] Heport]

Image

" Preview [E35/532)
" “wWavelength B35
" “wWavelength 532
{* Ratio [35/532]
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Feature Viewer
# O [pm): Block:
E920,7950  Feature:
M arme:

‘Wavelength B35
P 114

mm
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‘Wavelength 532

P 73
F:0
B: 0

Ratio [635/532]

Rp: 1.582
Fim:

mR: 0
R 0

FFP=0, BP=0, CFI=140

200 features selected.




One can readjust the auto align parameters to improve the auto
alignment function for specific sections of the slide. Playing with
These parameters can avoid excessive manual adjustment of spots.
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Image lHlstogram] Lak Book] Flesults] Scatter F'Iot] Heport]
Image
" Preview [535/532)
™ avelength 635
™ W avelength 532
{* Ratio [635/532)

Tools

' ;
T T . f L Workflow] Anal_l,lsis] Dizplay  Algrment l Printing]
Y Align features
70 78 = :

¥ FResize features during alignment

QQ N—I—E ) . Mirimurn diameter [%): a5 il

I airnunn diameter [%]: 150 il

EIE E ﬁ Composite pikel intenzity [CPI) threshold to include ,—
. P i il

a pixel in a feature during alignment:

Feature Wiewer
A (pm): Block: 2
95007840  Feature: 12,20

E=
Wavelehgth 635
P ES
F: 298
B: 75
Wwavelength 532
P 327
F: 4554
B: 93

F atio [635/532]
Fp: 0193
Rirm: 0.05
mP: 0.064
R: 0051

FP=80, BP=E10, CFI=294

200 features selectad.

Ready Unlinked Disk =193.5 GB Mo barcode A S:MS_12871724 SBO1.
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Play with the parameters to see how the changes affect

the spot alignment.

Eﬁ_} Options
Workfluw] .-’-‘malysis] Display Alignment } Printing]

Align featurez
[+ Resize features during alignrment

Minirurm diarmeter [%]: 95 i‘
b aximum diameter [2]): 220 i‘

Composzite pikel intengity [CP1) threshold to include
a pivel in a feature during alignment:; 2

x|

Workfluw] .-’-‘malysis] Display Alignment } Printing]

Align featurez
[+ Resize features during alignrment

Minirurm diarmeter [%]: 95 i‘
b aximum diameter [2]): 220 i‘

Composzite pikel intengity [CP1) threshold to include
a pixel in a feature during alighment; 514




Before and After changing the alignment parameters.
Previous setting were min 50 and max 200 with CPI set to O.

&, options X
Workflow] Analysis] Display  Alignment lPrinting]

Align features
¥ Resize features during alignment

Finirurn diameter [%]): 95 il
b amimum diameter [%): 180 il

Composite pisel intensity [CP1) threshold to include
a pixel in 2000

a feature during alignment:

O#0QO0Q000@ OO O
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Select these spots again and hit the 'L’ key to remove flags.

x

@» GenePix Pro -- MS_12871727_2_SBOL.tif, MS_12871727_1_SBO1.tF ;Iil

Image ]Histoglaml Lab Book] Hesults] Scatter F'Iot] Heport]

Image

™ Preview [535/532)
™ wWavelength 535
" wWavelength 532
% Ratio [535/532]
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R: 0
FP=0, BF=0, CFI=3E2

0 features selected.
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This first grid is now almost perfect. Can manually adjust the few remaining
misaligned spots by selecting individual circles. Use arrows to move circle,
and 'CTRL Arrows’ to resize. As we are ighoring background, it is best to
make the circle a little too tight around a spot than too loose.

'& GenePix Pro - MS_12871727_2_SBOL.tif, M5_12871727_1_SBO1.tif =T ﬂ

Image lHlstogram] Lab Book] Hesults] Scatter F'Iot] Heport]
Image
" Preview [35/532)
" wavelength 635
" Wavelength 532
{* Ratio [535/532]
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Feature Viewer
F [pm): Block:

2080,7390  Feature:
Mame:
‘Wavelength B35
P: 165
F: 0
E: 0
‘Wavelength 532
F' 51 g
B D

R atio [635/532)

Fp: 0318
Fm: O
mA: 0
A 0

FP=0, BP=0, CPI=513

0 features selected.

Ready Unlinked Dizk = 193.5 GB Mo barcode A S MS_12871724_SBO1.



Small spots need to be re-sized. Use arrow keys while
holding down the control key.

@, GenePix Pro - MS_12871727_1_SBOL.tif, MS_12871727_2_SBO1.tif ;Iil
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Image ]Histoglam] Lab Book] Hesults] Scatter F'Iot] Heport]

Image

™ Preview [E35/532)
™ W avelength 535
(™ W avelength 532
' Fiatio [535/532)
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300 [pm): Block: 22
9530,28630 Feature: 13,13

- JP N

Mame: EE
‘Wavelength 635 —
P B4 4
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Wavelength 532

P 76
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B: B4

R atio [635./532]

Rp: 0842
Fm: 1.21
mA: 0.938
R 0.49

FP=120, BP=714, CFI=10%
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0 features selected,
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Using the magnifier can make it easier to aligh some spots.

@; GenePix Pro - MS_12871727_2_SBOL.tif, M5_1287 1_SEO1.tf 8| x|

Image lHistoglam] Lah Book] F!esults] Sratter F'Iot] Heport]

Image T

™ Preview [635/532)
" Wavelength B35
™ Wavelength 532
@ Ratio [535/532]

Feature Yiewer

H O [pm): Block: 8
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Mame:

W avelength 635
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F: 2300
B: 76

W avelength 532
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F: 2261
B: 83

Ratio (535/532)

Rp: 0.207
R 1.021
mM: 0.959
R 0.989

FP=52, BP=420, CPI=318

1 feature selected.
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Use the ‘Navigation' window to help track the location
of the subgrid being worked on.

Image ]Histogram] Lab Book] F!esults] Scatter F'Iot] Heport]
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Image
" Preview [35/532]
" Wavelength 35
" Wavelength 532
{* Ratio [35/532)

Feature Viewl S
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B570,3471,

M ame:

Fiatio [53

FP=80, BP=E32NE

1 block selected.
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An example of a nicely aligned grid
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Subtracting Background

Currently we do not subtract background, but manually flag spots that are
obviously affected by it. We take this approach because background is not
necessarily related to non-specific binding to spotted DNA, but often is due
to non-specific binding to the slide coating. As an example, notice all the
‘black holes' in this fairly poor quality slide.




Occasionally you will have a slide with very nasty or weird background,
such as this one, that will have to be discarded as you will not be able
to trust the spot dafta.




Manually flag spots that are obviously bad using the ‘A’ key.
Here a piece of lint is laying across 3 spots.
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This spot also seems to contain a piece of lint.
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These 2 spots have smeared into each other and should be flagged.
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Another example of smeared spots that need to be flagged.
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This spot is either poorly dispersed on the slide or it
contains some dirt. It should be flagged.




If the dirt is just outside the spot, the grid circle can
be resized to exclude the dirt avoiding the need to flag.




Right clicking on a spot will give a pulldown menu allowing you to see
the 'Pixel Plot’ window giving details of the spot. Notice how the
slightly larger circle around the spot affects these numbers.
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Once you finish aligning all the spots, hit the 'Analysis’
icon to extract data from the image.
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Clicking on the 'Scatter Plot' tab will give you an idea of the quality
of the slide. A good slide will have low number of saturated spots,
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Save results as well as settings using the 'Files' icon.
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