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. CS Overview

CS Andlyzer is an image analysis software developed and sold by ATTO (HQ:Bunkyo-
ku Tokyo) which enables fixed quantity analysis for bands and spots dot blot patterns, as
well as one-dimensiona electrophoretic patterns of proteins, nucleic acids etc.
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CS Andlyzer is equipped inthe ATTO'’s “Light-Capture’ series of cooled CCD camera
systems Windows XP. It not only analyzes the images but aso captures images by
controlling LightCapture.

This software canbe purchased as a standalone product, so it can beused in imagecapture/
analysis systems when combined with the gel photographing apparatus “ Print Graph”.
Main Functions

*|mage analysis: Molecular-size cdibration, density fixed quantity, etc.

*Image input: LightCapture, Print graph (video input and network connection), scanner input.

*| mage conversion:lmagecomposition, resolution change (enlarged twice or reduced 1/2), inversion, rotation, and grayscale (No. of bits)
change, ec.

*Display image adjustment: Contrast adjustment and pseudo-color display.

*Compatible image formats: JPEG, BMP, TIFF (8 bits to 16 bits), CCD (Light capture), 1S (Hight-Resolution: Print graph).

What kind of samplescan it analy ze?
The CS Analyzer measures, the electrophoretic pattern of proteins and nucleic acids, and estimates molecular weight(size) of each band

and measures the density (= amount). At that time, the molecular weight marker and a marker for fixed quantity of standard substance are

required. Additionally, it has image conversion and contrast adjustment functions to suit the detection method. An example of atarget
pattern for anaysis is shown below.

SDS-PAGE

This is atypicd eectrophoretic method for proteins. Images cap-
tured using agel photographing apparatus (monochrome), image scan-
ner or digital camera can be measured. For measuring density, we
recommend capturing an image with a gel imaging device. When the
shading compensation function of the CS Analyzer is used, irregulari-
ties in the penetration light source can be reduced. The image is ana
lyzed after the absorbance conversion is performed. The density can
be measured when there are corrdations in the dye method and the
density of the protein. (Note: there is may be differences depending
on smpae).

Fluorescent gained gel chemical luminancedetection pattern
Fluorescence and the |luminescence-patterns captured using
an imagi ng device such as LightCapture, Print Graph, etc. can
be anal yzed. By adj usting the contrast on the PC monitor (con-
trast only ondisplay is changed without changing data), fai nt
bands become easi er to check. A wider dynamic range can be
obtained in fluorescence and | uminescence patterns compared
with pigment staining.

DotBlot Pattern

Dot blot patterns of protein and DNA can be quantified. When
using chemical luminance device such as LightCapture lumi-
nescence detection provides excellent fixed quantity data. It is
possible to measure by enclosing the dot with spot measure-
ment inthe measurement area.

ATTO CS Analyzer 3 for WindowsXP

Software Specifications

ATTO CS Analyzer 3- Supported OS, Windows XP/ 2000, Excel etc. Microsoft Corporation.

Function

Image Input

LightCapture control

-Imaging control function of ATTO LightCapture

-Auto exposure function/ No limitation of images savable under continuous image taking(setting is necessary)
-Video input: Gray image/color image can be captured using a PC equipped with video a interface, Unevenness of white light transilluminator can
be reduced by correction of shading.

-Scanner input: Scanner supporting a TWAIN driver can be used as plug-in(supporting 16/48 bit input)
-NetWork input: Images in AE-6905CF Image Saver of Print Graph can be transferred.

Open

*8hit(256 grayscae):BMP/ JPEG/ TIFF/ IS (Print Graph:HighResolution)

*10bit(1024 grayscae):TIFF (Print Graph: 10bit)

*12bit(4096 grayscae):CS fileg(LightCapture: ccd)/ TIFF (Print Graph:12 bit) /Chain file(LightCapture: cha)
*14bit(16384 grayscale):Cs file(LightCapture: ccd)/Chain file(LightCapture: cha)

*16hit(65536 grayscae):TIFF/ CS file(LightCapture: ccd)/Chain file(LightCapture: cha)

Reanalysis open: Datafor reandysis that is saved by CS anayzer (extension: can)

Measurement function

*Molecular size estimation: Cdlibration curve is created from the degree of movement of molecular-size maker band and molecular-size.
*Densitometry: Digitalization from intensity of band, detection of peak position (at zone densitometry), (electrophonetic) mobility, etc.
*Fixed quantity function: Molecular-sizequantitation using molecular-size estimation, Relative density quantitation from measurement value of
digitalized band.

*Measurement method: Zone-densitometry, specified area densitometry, spot measurement (Lane distortion correction, background correction,
peak range correction).

*Scale setting: Scale can be set in an image using a line (used as ascae for full size printing).

Saving function
*Image save: 8bit image save (forma: BMP, JPEG, TIFF) converted image, measured image, profile image etc., 12 to 16 bit image save (format:

CCD) format dedicated to CS file, 16bit image save (format:TIFF) 16bit TIFF image save, 12 to 16bit Chain file (format:cha) saving the image
captured by LightCapture.

*Text save

*Measurement result and profile data can be saved as test.

*Data save for reanaysis: Image conversion, measurement area setting and measurement result are saved together at termination of measurement,
By opening Reandlysis, data can be displayed again under the condition at termination of measurement.

Image convert
*Pseudo coloring: Brightness distribution of monochrome image can be displayed in dummy color.

*Contrast display adjust: Contrast on monitor display can be changed freely without changing brightness data.

* Absorbance convert vaue: Conversion function for measurement of an image such as CBB stained gel, in which absorbance becomes an index
for density.

*Change the image resolution: Printing resolution is improved by doubling the number of pixels of the image(both horizontal/vertica direction).
It is acceptable to change the same image multiple times(file size becomes 4 times larger each time).

*mage composition: Composition of luminance pattern and pre-stained marker image(image caculation/subtraction function), RGB composi-
tion function, Shading correction(reduction of unevenness of white transilluminator). etc.

*Full scale printing: Printing meagnification is adjusted automatically so that the set scale becomes full scae.

PC environment

CPU: Pentium I11 or above

Memory: 256MB or over

HD capacity: More than 1GB is recommended.

*CS analyzer 3 software is dedicated for use under WindowsXP.

*|t does not support Macintosh PC OS.

*CS analyzer software is equipped on [LightCapture] as standard.

*Analysis including band measurement and molecular-size assumption is used to measure bands, etc. that have higher intensity than background.

For pigment stained patterns, analysis is performed after absorbance conversion.
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AE-6943V-FX Densitograph

Samplethat can beimaged

- Fluorescent stained gel (UV excited)

- Pigment stained gel (CBB, slver stain, etc.)
-X-Rayfilm

- Other visible samples

Analytica functions

- Density fixed quantity of fluorescent pattern
and pigment stai ned pattern

Product configuration

-AE-6933FXCF-U Print Graph (1 wavelength UV)
-PC system (Windows)

-Analysis software/ CS Analyzer Windows version
-Accessories and instruction manua

Light-capaie

|

AE-6981GXCPATTO COMBO Il

Quantitive anaysis systems for fluorescence stained gels and pigment stained gels

- Molecular sizeestimation (A molecular sizemarker isnecessary. )

Option

Epi-UV optionkit for FXII

Two wavelength UV Transilluminator (please consult us)
AE-6935 Visirays(light sourcefor LED fluorescenceexdtation)
*Please consult usfor details.

New affordably priced set of luminescence & fluorescence & visible light imaging devices

Chemiluminescence imaging & Fluorescence imaging & Visible light imaging
& Andysis Software - All integrated into ATTO COMBO

AE-6981FXCPATTO COMBO Il

The ATTO COMBO seriesis an integrated system that consist of achemiluminescenceimaging device[LightCapture], a
gel image-capturing device [Print graph], a monitor, a printer, and a image andysis software. Thewhole system is
available at areasonable price.

ATTO COMBO offers asystematic tool for capture, storage, and analysis of images generated by chemiluminescence,
fluorescence, and visiblelight (CBB or silver stained gel , etc.) in research and devel opment.

ATTO CS Analyzer 3 for WindowsXP

Imageinputfunction

- Light Capture series

When the LightCapture and personad computer are connected,
control (image taking/ image capturing) is facilitated with CS
Anayzer 3.

NEW ! AutoExposure (auto exposure imaging)

Appropriate exposure time is caculated automatically and image

is taken.

NEW! SemiAuto Exposure (arbitrary time imaging)

Three arbitrary exposuretimes are selected and images are taken
continuously.

* Single (Singleimaging)

* Repesat (Repeated imaging)

* Sum (Integration imaging)

* AutoSum (Integration imaging with saturation detection function)
* Read VRAM (video memory image copying function)

-*Shading compensation * function(for the white light source when taking an image)

This function corrects irregularities of the white light source when taking images of CBB stained gels and such.

LightCaptureand PC system
-Print Graphseries

By connecting a personal computer with an interface board for video composite input PrintGraph,

images can be input using CS Analyzer 3 (video input function). When the AE-6905CF Image -
Saver and a PC are connected as a network, images saved in the Image Saver internal memory can |
be captured network connection function).

*AE-6905CF is implemented for the AE-6931FXCF/ 6932GXCF Print Graph as standard. | I
* Network connection(AE-6905CF and the personal computer connected as a network. ) : o] E;_

* Shading compensation * function(for the white light source taking an image) _

—'This function corrects irregularities of the white light source

when taking images of CBB gels and such. Print Graph
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Before shading compensati on After shading compensati on

* : Shading compensationis performed using 2 images; the gel image photographed under defined conditions
and the image of the light source only having removed the gel after photographing.

. /

-1 mage scanner
Images can be captured by controlling a scanner supporting Twain drivers as a plug-in.
* Scanner driver is used for capture (supporting 48bit color/ 16bit gray)

Image scanner



. CS Analyzer image conversion function

= 155

Tabize

SLECREE BSER BEEE BSED l-wo SHE-N BER B 0 e

Contrast adjustment function for

displayrdimege [ b ]| (e |- ][] @S O] o
The CSAnalyzer can handle 10 to 16bit im- |5 e

ages grayscalethan normal 8bit files(BMP,
TIFF, JPEG etc).

Inthecase of 10to 16bit images, itisoften
not easy to see bands easier to see. Since
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intensity of theimage, the same measure- SomEnEEs-

ment result is obtained regardless of the
application of adjustment.

It isalso possibleto convert theimage with
adjusted contragt into aTIFF, BMP, or JPEG = 2

8bit file and saveit. Contrast of appearance is changed. Intensity dataof the image does not
change, therefore, appropri ate measurement results can be obtai ned when
theimage is analyzed after adjustment.

Pseudo color display

When contrast of displayed image s adj usted with the CSAnalyzer, background | B 1] 1= [ as b] (]c = <i]as]
and bands might beindiscernibleif it isamonochromeimage Inthis case, when | '
the image i s pseudo colorized, bands become easier to see compared with the
monochrome image. Pseudo colorizationis also a change on the display only and
no changeis made in theintensity for measurement, therefore the same measure-
ment results will be obtained regardless of the application of pseudo colorizing.
It isalso possible to convert and save the pseuo-colorized images an 8bit TIFF,

BMP, or JPEGfile. ]
Changingimagegray scale(number of bits)

The CSAnalyzer is compatible with 8 to 16bit images. These images can be |
changed to lower hit and higher hit irreversible image modeconversion function. 2
The imagefile can also be saved after conversion. We recommend saving aseparate copy of theorigina unaltered
image.
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Ha’]dhng adistorted patte’n Matching with the distortion
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M Distortion correction function

Even if the pattern is widened towards the bottom like PAGE, when the
distortion correction function is used, the pattern exactly fits the bending of
the lane as shown in the figure.

PAGE pattern toward the bottom.

Fixed quantity measurement result

B New fixed quantity function
Comparative quantitation is avail able using known density or standard band.
When acertain bandis set as“100”, theraito of other band is added to the measurement result.
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Savingfunctionfor andyzed data

The measurement val ue can be saved together with the image, profile and so on, so it is possible to reanal yze the
measurement result under the same condition as before ( image conversion, area setting, measurement condition, etc.).
Additionadly, the profile and measurement results can be individually saved as text data. The text data can beread with
Spreadsheet software such as Microsoft Excel.
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Saved as an analytical result Saved data is analyzed again

Analytical result (text data) is sent to other software




. CS Analyzer analytica functions

Molecular sizemeasurement of luminescence pattern

How can we check theposition of the bands on alumines-
cence detected samplethat has been subjected to antibody
reaction?

B Method 1: Usefull scale printing
Calibrae the scal e of the capturedimage and print it
full size Whenit is printed on OHP film, etc., it be-
comes possi ble to overlap with membrane and check
withapresa ned molecular weight markerinthesame
way asfor X-ray film.

Printing OHPfile real size

Overap with  (Prestained molecuar
weght marker)

Membrane (Prestained moecuar weight marker)

B Method 2: Measure the molecul ar size by using image composition.
By composing (subtracting) the image of prestai ned molecul ar wei ght marker and luminance pattern, it ispossible to

measure mol ecular-sizeusing analysis software.
e = mia HEE

B BEE

Presta ned molecular weight marker image Luminescence patern Composed pattern -->

L i To molecular size measurement
ane setting
[b@%%%ﬁ@ @ Analyse function

CSAnalyzer, the density, molecul ar-size, etc. of the band can be measured

from the electrophoresis pattern.
III Procedurefor mol ecul ar-size messurement
-Invert theimage
-Sat thelane--> Cdibration molecul ar-size.
-Detect band ....measurement result
CSAnalyzer estimates the mol ecul ar-si ze of theband for the measurement

----.-- based on the mobility of the molecul ar-size marker = “ﬁu g ;
and the molecul ar-size of each band. oI hO
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Profile Measurement result

Grayscdeinverson

To convert CBB stained gel into a suitable image
for measurement, the image is analyzed after the
absorbance is converted. When absorbance con-
version is performed, it is possible to convert it

into asuitabl eimegefor whilereta ning quantitetion. S

Whenthe absorbanceis converted, theimagelooks
asif it isinverted. In addition, the band can be
made easier to see by adjusting-contrast. If shad-
ing compensation is performed when capturing the
image, the background becomes uniform.

Imagecd culaionfunctions

W Examplel: Composition of luminescencepat-
ternand colored marker image

When taking animage of achemical luminescence
membrane, the luminescence pattern can be seen
usualy but molecular-size markers that don't emit
light isare not detected.

However, CS Anayzer (When colored marker is
used.) isableto compose (image substraction) the
image of a membrane photographed using awhite
light source and the image of the luminance pattern
photographed subsequently. With this image, the
molecular-size of chemical luminescence pattern
can be measured.

mExample2: Shadingcompensation

A white transilluminator is used to capture CBB
staned gels, etc. Thislight scourcehasunevenness,
therefore if used asit is; the evenness on the back-
ground becomes aproblem at analysis. Theirregu-
larity of the source of light is corrected when the
shading compensation function is used, and the
background can be evened out (profer correction
might not be possible when thelight source hasex-
tremely largeirregularity.

ATTO CS Analyzer 3 for WindowsXP
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. CS Analyzer analytica functions

Principleof imageanaly ss(ZoneDenstometry method) Exampleof analyzing aphotographicimageand dilution seriesof DNA
Thisis theimage measured by CSAnalyzer after el ectrophore-
sisof dilution series of DNA using PrintGraph, photograph-
ing ethidium bromide stained gel and saving as TIFF (10bit)
file

At first, set the measurement area (rectangular or square) for the image. Select the measurement direction (vertical, horizontal)
when setting the measurement area. Under the zone densitometry method, a densitogram (profile) is obtained using the average
value of intensity of pixels for 1 line in the width direction against the measurement direction. The integration value of the

measurement result is calculated from this densitogram.

Measured profileof eachlaneis shown below. Thedensity of
Image data Brightness data Value of Densitometry theband iss cal culated from the profileas “an integratedval ue' .
10 9 11 10 9 811 10 9 |—Fk 10 . .
l = 10 9 11 10 9 8|11 10 9 |—™— 10 Additive amount i s total DNA amount of each lane, and the
10 9 11 10 9 8|11 10 9 |—Fk— 10 .
g 20 19 21 20 19 181 20 20 19 | —Es— 20 wei ght of the band of 1057bp becomes approx 20% of the
a 40 33 42 40 38 36| 42 40 38 | —Fi— 39 : .
% 60 1m0 50 i@ 130 14 i 120 60 | —met— 19 total. CompaingtolaneNo. 9, laneNo.1 hasapprox 240 times
70 140 160 152 140 154 | 148 130 70 | —Fesgit~ 129 :
z-: 60 130 150 142 130 144|138 120 60 | =4t~ 119 the densty__.p Mo, L= b Lo Mald L= Y4 s kel B [ = Hol ¢ O [P
g 40 38 4 40 38 36| 42 40 38 | P~ 39
e 35 33 37 35 33 3l |37 3 33| —E— 34 . .
S 20 19 21 20 19 18|21 20 19 |-Te~ 20 *Notelnan actual mea- 5000 BI000 ]_ o0 — B0UZD — ]_ S00CU — ]_ EIAM/E ]_ 50200 ]_ 5010 | BODIL — ]
2 10 9 11 10 9 8|11 10 9 |—F 10 t neither th
= 0 5 10 8 s |1 10 9| e 1 Saremen, herher e
2 10 9 11 10 9 8|11 10 9 |-~ 10 brightness data nor the
10 9 11 10 9 8|11 10 9 |—Fk— 10 :
10 9 11 10 9 8 |11 10 9 |—Fs— 10 average value of 1 line 40343 12543 002 — 10943 40945 - 40343 - A0z43 0343 A5
10 9 11 10 9 811 10 9 |—Fk— 10
10 9 11 10 9 8|11 10 9 |—F _10 can be saved under [Text
Save] inthe Save Menu.
Average densitogram of 1 line B 21523 | 1923 21957 | 27638 | 3333 31328 37398 31925 —
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@ Lane setting/ Band detection
After the measurement lane is set, the 15255 - A -aeg S 13583 — n 13633 053 — 4253 12883 13382 13883 —
band is detected automatically. The pro- J t J [ | ﬂ
fllefor_the mt_aasurement is displayed as J 12 l JJ U\ ;M’l ILMJA
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