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Chemiluminescent Detection
Fluorescent Detection

for Chemilumineﬂ:ence“ L | ght-Captu re” with CS Analyzer 3
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CH M'ILUMINESCENT IMAGING

FLUBRESCENT IMAGING :

Image taking for chemiluminescent samples

Western blotting i s a specific detection method for proteins. First of all, proteins are separated through
polyacrylamide gel electrophoresis, and they are blotted (transferred) to a PVDF membrane. This
membraneis treated with blocking inorder to reduce background noise a detection, and af ter reacting
with an antibody (primary antibody) for detection of specificity and then reacting with the enzyme
labeled secondary antibody, luminescence is detected.

As areagent for detection of luminescence, “ECL (GE Hedthcare Bio-Sciences KK)” or “SuperSignd
(Pierce Biotechnology, Inc.)” using Luminol and hydrogen peroxide) is used.

LightCapture |l can easily detect luminescence from western blotting in a laboratory. It has low
running costs (printer paper) and does not emit any waste liquid from image devel opment.

ATTO creates a series of experiment tips with regard to western blotting utili zing the experience with
electrophoresis accumul ated over along time. '! We are distributing a leaflet “A method for success
with Western Blotting’.

Southern blotting is a specific detection method for DNA. DNA transferred and fixed on a membrane
by dot blotting or by blotting after electrophoresis is detected inabase sequence-specific manner. As
labeling enzyme for the probe (or antibody to a probe labeling substance), ALP (Alkaline phosphatase)
is used and CSPD or CDP-star is usedfor luminescence reagent.

LightCapture Il redizes sensitivity greater than X-ray film for this luminescence detection. We would
strongly recommend that you atend a demonstration to witness its performance for yourself.

Northern blotting i s a specific detection method for RNA. This method isfrequently used as anindex
of gene expression. The method of experimentation is similar to that of southern blotting, however,
the extraction of RNA is the key point to succeed with experiments employing this method.
LightCapture |l realizes sensitivity greater than the X-ray film in the case of the Iast |uminescence
detection of northern blotting. We would strongly recommend that you atend a demonstration to
witness its performance for yourself.

Luciferase assay is a gene expression detection method using luminescent protein (luciferase) as a
reporter. The promoter region of the gene to be measured and luciferase gene are connected and
transferred to a cell. When the substrate, luciferin is added to asubstance from which luciferase is
expressed, light emission occurs.

LightCapture enables an image of luciferase transgene sampl e of plants, animals or microorganisms to
be taken. (detection isnot possible if the expression amount is small.)

When the gene expression amount is small, it’s better to use a Luminometer for measurement of

luciferase assay. Please request aLuminometer catalogue for detals of the device.
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Imaging of fluorescent sample

Fluorescent imaging requires aUV curing unit or LED light source* Visirays” as an excitation
light source and afilter for fluorescent imaging.

Electrophoresis gel of nucleic acid or protein is stained with fluorescent dye and band is detected
fluorescently by excitation using aUV curing unit. LightCaptureis able to detect typical fluores-
cent pigments of nucleic acids such as “ Ethidium bromide”’, “SYBR Green” and “ SY BR Gold”
(AE-6981FG model). It canaso detect “ SYPRO dye” series of fluorescent pigments for proteins.
*When performing fluorescent detection imaging with LightCapture, a UV curing unit (equipped
as standard for AE-6981FC) and filter LCZII set (equipped as standard for AE-6981FC) are
necessary. EtBr pigment

It is also possible to carry out fluorescent imaging using visible light as an excitation light source
as well as aUV curing unit. When AE-6935 Visirays seriesis used, it becomes possible to take an
image of the sample easily, which is difficult to detect with UV ray.

Images of “SYBR Sd€’, “ SYBR Green” and “ SYBR Gold” for staining DNA and “ SYPRO Ruby”
and “Pro-Q Diamond (phosphoprotein detection)” for staining protein can be taken.

Visirays is a visible light sourcefor fluorescent imaging
using an LED. Either blue (470nm) or green (525nm)
can be selected. In LightCapture, apowersource for

Visirays is built in.

AE-6935B Visirays — B (470nm/blue) SYBR Safe/AE-6935B Visirays B
AE-6935GL Visirays — GL (525nnv/green)

Imaging filter for SCF515 Visirays B (50mm square)
Imaging filter for R-60 Visirays GL (50mm square)

*Please request a separate catdogue for details of Visirays.

Pro—Q Diamond/AE-6935GL Visirays GL

Imaging of stained sample

To image visible light, white light transmission source “Flat Viewer” and an LCZI| filter set arerequired.

Band of dectrophoresis gel is visudized by staining (CBB, etc.). LightCapture Il is ableto image

the visualized band using white light transmission source

(Flat Viewer: option). When background image underthe '} E&
same imaging conditions as thosefor gel image is taken and |

saved a imaging ge, irregularity of light sourcecan be reduced

using the function of “Image operation: Shading correction”

of the attached analysis software “CS Andyzer 3".

*To image visible light, an LCZII filter set (equipped as a i
standard for AE-6981FC) is required. When imaging CBB iy
stained ge, if afilter for fluorescent YA-3is used in addition | . -
to a neutral density filter, imaging can be performed with ||
higher contrast.

White color
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@ cooled CCD
camera
Features of hardware oonirol pane
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Imaging control panel of LightCapture. 5imaging modes; Single, Repea, Sum, Auto Sum and L ‘;
Live are furnished and exposure time can be selected from the range of 1/30sec. ~ 90min. " "y
Taken images can be saved on compact flashin a 14 bit (16384 grayscde) origina image T8 ]
format (CSfile/ extension .cod). Operations of “Save”, “Load”, “Delete” and “Format” are |
avail able for compact flash. ‘rﬂl @Shielded Cabinet U
* LightCapture 1l can be controlled imaging from a Windows PC, too. Light-Caputure ‘
Cocleed ©CT Canars System

9in Monochrome
Video Monitor: Display “Live

L a1 L m
Q@ images” anj view captured J | ;

o

Light Codture mrrmecacmne  UECLES

Light-Capture Il

Monochrome video printer
Output of images displ ayed on the monitor takes only
3 seconds. High quality images can be printed out a
extremely low cost. Equipped with negative/positive
mode. UV transilluminator
For imaging fluorescent stained gel using BBr, SYBR
Green, and so on.

@

This is a shielded cabinet equipped with a cooled CCD camera designed exclusively for
LightCapture. This is for both luminescence and fluorescent imaging. It is equipped with a high
sensitivity cooled CCD camera and imaging control panel on thetop. Under the control panel, a
compact flash slot for saving images is equipped.

When the small door of the upper compartment is opened, there is alens (zoom lens), imaging
filter tray, cabinet light SW and SW for Light Viewer. An LCZII filter set (option) is required for
fluorescent imaging. Filters are simply placed in thefilter tray for use.

The lower compartment is where samples are set. It is designed to shield light. During fluorescent
imaging, the door on the bottom is opened and the gd tray is set. A cabinet lamp, AC power
terminal (9V) for Light Viewer, AC power terminas (12V) for Visirays/Flat Viewer are equipped.

)

This is a high sensitivity cooled CCD camera specially developed for LightCapture. CCD is
cooled downto -30 Z in order to reducenoise. It has resolution of 14bits; 16384 grayscaefor A/
D conversion and uses a CCD chip that is highly sensitive to luminescent wavelength of

chemiluminescent samples.




M Feature 1. Easy-to-use, user-friendly control interface

The control pand is positioned at the top of the cabinet. The upper door is for lens operation and
filter replacement. The lower door is for taking samples in and out. Thecontrol pand is set at the
top of LightCapture. The imaging conditions can be set/executed on this panel. The pand is
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designed for user-friendly operation, thus anybody can handle it right away. Light Capture Errg:)‘nltCa}JEruew]]

T aken imagemode T aken image times Exposuretime  Imagessum Main Unit Control PC Control

Sngle 1 1/6 sc to 90 min Nothing @) @)
Repeat 1to ST OP 1/6 sc to 90 min Nothing @) @)
Um 1to STOP 1/6 s=c to 90 min Auto ) )
AutoSum 1to Sturation-AutoSTOP  1/6 sc to 90 min Auto ) )
Live Liveimage 1/30sec Nothing @) @)
AutoExpose 1(taken shakingimage once) 1/6 sc to 90 min Nothing X (@)
SemiAuto 3 1/6 ¢ to 90 min Nothing X @)
Darklmage Maintenance M ode 1/6 ¢ to 90 min Nothing (@) X

*Control by CSAnayzer with PC, AutoExposure and Semi Auto(3 times taken images) ar e enable.

When luminescence detection samples are imaged with LightCapture, it is sometimes difficult to determine the correct exposure time. In such
cases, if you carry out “tria imaging” in Highmode at 3 times sensitivity, you can estimate the exposure timefor imaging. Since exposure time
can be determined quickly, you can ensure accurate imaging even for luminescence substrates with short luminescent time (e.g.: ECL). This
high “ Operability” is uniqueto LightCapture.

Tria Shot: One-minu exposure in ng\ mode Tria Shot: One-minu exposure in High mode Tria Shot: One-minu exposure in High mode

M Weak Signal M Adequate Signal M Strong Signal
Visible bands are detected but signds are Clear bands are detected. Signal too strong to separae proximity
weak.-> Exposure for imaging:10 to 20 -> Exposure for imaging: 3 to 5min. in bands.-> Exposure for imaging: 0.5 to
min. inNorma mode. Normal mode. Imin. in Norma mode.

|

When controlling LightCapture on a PC using CS Analyzer 3, if AutoExposure function (e e - &
is used, the exposure time is determined automaticaly and imaging is carried out through | ==
pre-imaging for a few seconds. (An appropriate exposure time may not be obtained if | b s 55 | o] B 5] e
background noise is high or if there are spots emitting strong light nonspecificaly.)
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M Feature 2. High sensitivity zoom lens ~ To image weak luminescence

6x zoom lens
(8-48 mm F1.0) 6981C/6981FC

Viewing angle of zoom lens (AE-6981) is 40 x 30mm to 220 x 170mm, and
this freely-adjustable viewing angle allows for effective fluorescent imaging
of agarose gels. Becauseitisabright F1.0 zoom lens, it is well suited to
high sensitivity imaging of chemiluminescent samples.

Features of zoom lens

*Freely settable imaging size (most suitable for imaging of fluorescent gel)
*Both luminescent imaging and fluorescent imaging can be carried out.
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M Feature 3. High sensitivity cooled CCD camera

Sable cooling function for achieving high sensitivity
High sensitivity cooled CCD camera system
(forced air two-stage peltier cooling system)

LightCapture is equipped with a cooled CCD camera that can
reduce noise for imaging over along time. In principle, noise
level can be reduced by lowering cooling temperature.
Furthermore, it is important to maintain operating temperature at
the same level during imaging over alongtime. LightCapture Il

stable cooda CCR

2-stage’Peltier
Heat Radiation System

features a special radiation mechanism and it is designed to carry
out stable cooling over a long time. (forced air two-stage peltier
cooling system)

This stable cooling function effectively suppresses black spots
(noise data) upon subtraction of the dark image during high-

sensitivity imaging.

M Feature 4. Optimal CCD for luminescence

CCD features high sensitivity to wavelength of luminescent
detection reagent (420mm-~550mm)

Dedicated CCD chip for LightCapture

Available for use with all LightCapture models

Relative Response

The luminescent detection reagent produces the strongest
illumination inthe 420 to 550 nmrange. Thisliesin the visible
region but the wavelengthis shorter than that of general fluorescent
detection reagents. Typical CCDs used ingel imaging devices are
not effective inthis region, thus a CCD with high sensitivity of
500nm or below is required.

LightCapture is equipped with a CCD offering high sensitivity in
this region to support luminescent imaging.

Wave Length [nm)]

Light Capture CCD’ s wavelength




B Feature 5. Image storage, 14bit (16384 grayscale), Storage on CF media
Sorage media: Compact flash

Availablefor all L ightcapture models Saving format Resolution File format Saved place

Capable Of dlrect Capturl ng by Connectlng to a PC CS file 14bit (16384 grayscale) .ccd Main unit

(CS AnaJyzer 3) CS file 14bit (16384 grayscale) ccd .
Chain file 14bit (16384 grayscale) cha

It is possible to store images on compact flash (CF)

TIFF file 16bit (65536 grayscale) tif

with LightCapture Il. A single CF can hold up to 50
. | stor format of LichtCanture is a CS TIFF file 8bit (256 grayscale) tif PG transfar
Irna%s . age 9 ap BMP file 8bit (256 grayscale) bmp
file (14bit : 16384 grayscale), and capacity of storage

JPEG file 8bit (256 grayscale) Jog

file is approx. 600 KB. Image analysis software is
included for quantitative analysis.

When a PC is connected, images can be stored in a CSfile or Chain file (cortinuous file). It isalso
possible to store by converting to 16bit TIFF file or 8bit TIFF/BMP/JPEG files after capturing.

M Feature 6. Connection with a PC

The main unit uses USB interface for easy connection with
aPC

CS Analyzer 3 software is equipped as standard.
Supporting AutoExposur e (auto exposure mode)

Imaging and saving of images with the LightCapture Il is performed by
operating the control pand of the main unit, and it can adso be controlled
from aPC by connecting to Windows XP PC. CS Andyzer 3 is software
for controlling LightCapture and anayzing images.

All images taken continuously in Repeat, Sum or AutoSum mode can be
saved. Moreover, when AutoExposure mode is used, auto exposure imag-
ing is available. SemiAuto mode is also furnished with which up to 3 kinds
of arbitrary imaging durations can be set.

M Feature 7. Space saving shielded cabinet

Compact body cabinet can be placed on the testing bench
Space saving cabinet

Included in all LightCapture models

One-touchfilter setting

*Cabinet size: 32cmW x34.5cmD x62cmH, 21kg
AE-6981FCis56cmW x 40cmD x 74.5cmH, 38kg.

*Compl ete dark room isachieved for luminescent imaging.
*Bottom lid can be opened, so transmission type UV curing unit
can be used.

[0"o o 0omr]
*Lens part and sample chamber are separated. 7
* A filter holder for fluorescent imaging is of the one-touch type.
*In-cabinet lamp (with inverter) is equi pped. Visibly stained gel images can T
*When Flat Viewer is used, pixel stained gel can be imaged. dso be captured using the

(Flat Viewer 78,000, LCZIIFilter isrequired.) optiondl Light Viewer
*When Visiraysis used, fluorescent imaging under visiblelight is ' =71 fliterset
possible.

(Visirays: 400,000, Fluorescent filter is required separately.)
*Power consumption issmall, so it contributesto energy saving.
Mainunit of LightCapture 80VA

AE-6981FC system Max. 290VA
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S'Analyzer 3

WindowsXP

ﬂ_ A,TTOTYPE AE-6981 LIGHIT CAPTURE

Image analyzing software CS Analyzer 3

B | mageinput function

*LightCapture series
When LightCapture and a PC are connected, it is possible to control (image/capture) directly using CS Anayzer 3.

New! * AutoExposure (auto exposure i maging)
->Appropriae exposure timeis calculaed
automaticadly for imaging.

New! * SemiAuto (arbitrary time imaging)

->Arbitrary exposure timeis selected from

3 options and continuous imaging is carried out.

*Singl e (single imaging), * Repeat (repeated i maging),
* Sum (summed imaging), * AutoSum

(summed imaging with saturation detection function),
* Read VRAM (video memory image copying function)

Processing after inputting an image
* Shadi ng correction/function (for white li ght source imaging)
-> Function used to correct irregularity of white transilluminator a imaging CBB stained gel, etc.
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B Contrast adjustment function of displayed images

CS Anadyzer is cgpable of handling images of 10 ~ 16bit with
larger contrast grayscale than 8bit files (BMP, TIFF, JPEG,
etc.). Bands of 10~16bit images are usudly difficult to check
on the monitor, but CS analyzer can make bands easier to see

using display contrast adjustment function. When adjusting it | (oo
contrast, the brightness value of the image is not changed, so - ;;-.:;:
the same measurement result can be obtained regardless of the
presence of adjustment.

Itis also possible to convert the contrast adjusted images to an
8bit file such as TIFF, BMP or JPEG and save it.
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Ml Change of image resolution

ﬁ?fﬁﬁaﬁ
CSAndlyzer can double (or changeto 1/2) the reso- e BRI /2
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tion is effective when printing the image more T4l -inig » i :
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When saving the changed images, the storage vol- =HHE ) -‘ - -. |
ume of theimage with doubled resolution increases ERGREERE > o ; wram a”
by 4 times. ,ELL:: :t’ii R L R AT SR L SO I o ;“”'w T W |H'Ja
s 4% : 100% R 8 - 50% BT
Hot Picels§lff ]
Cool PixelsHIf

- -
h - -

o




g 5 &l

*Example 1: Combination of luminescencepatternand . |D:3MWM-:-:d ~| @z [03lced -]
not detected. However, when CSAndyzer isused, (if

colored marker image
prestained molecular weight marker is used) it is . -

possibleto combine (image subtraction) the image of mE o ] ST TS E e

membranetaken using whitetransi[luminator and the e R =
. . . e B TADIETE
image of lumi nescent patterntaken in arow. When i P o e
this image is used, molecular weight of - EE - BE
chemilumi nescent pattern can be measured. " Lex =T MAHIE

RAfEEE

~ Gih 256 (14 bit )
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Inthecase of chemiluminescence membraneimaging,
[uminescence patterns can usudly be confirmed, but
mol ecular weight markersthat do not emit light are

Main specification of LightCapture

Model/Name — AE-6981FC LightCapture

Camera — Low noise type forced air cooling system, electronic cooled CCD camera (ATTO Cooled
CCD Camera Fase I11)

Effective pixels — 768x494pixels

Lens —8 ]48mm F1.0 zoom lens

Noise removal — Forced air cooling 2-stage Peltier, -30 ~, Dark image auto operation function

Image size — 4 x 3cm—21.5 x 16cm

Exposure time — 1/30sec.  |90min. (integration is possible)

Mode — Single, Repeat, Sum, AutoSum, Live (control panel), A utoEX posure, SemiAuto, ReadVRAM
(CSAnalyzer 3)

Data format/size — CCD file format (14bit; 16384 grayscale), Storage capacity: Approx. 600 KB
Storage media — LightCapture main unit: CompactFlash

Number of data per media: 50

Analysis/control software — CS Analyzer 3 is equipped as standard (Windows XP), LightCapture cor-
trol function (PC is excluded), Image analysis function

Connection with PC — USB (with a cable)

Setting space (system) —56W x 40D 74.5H cm

Power consumption (system) — 290 VA

In-cabinet lamp — High frequency turning ON

White transilluminator — Flat Viewer (option)
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Supported OS — Windows XP/Vista

M easurement function
Molecul ar weight estimation
— Calibration curve is created from the moving amount of molecular marker band and molecular weight

Densitometry
— Quantification from brightness value of band, peak position (at zone densitometry) detection, mobility, etc.

Quarntitative determination function
— Determination of the quantity of molecular weight using molecular weight estimation, Determination of relative density
from the quantified measurement value of the band

Measurement method
— Zone densitometry, Specified region densitometry, Spot measurement (Lane distortion correction, background correc-
tion, peak range correction)

Scal e setting
—A scale canbe set in the image as aline (it is used as a scale for full size printing)

Storage function

Image storage

— 8bit image storage (format: BMP/JPEG/TIFF) converted image, measured image, profile image, etc., 12~16bit image
storage (format: CCD) special CS file format, 16bit image storage (format: TIFF) 16bit TIFF image storage, 12~16bit
Chainfile (format: cha) storage of the image taken into LightCapture

Text storage
— Measurement result and profile data can be stored as a text.

Data storage for reanalysis
— Image conversion, measurement region setting and measurement result can be stored as a batch when finishing the
measurement. Data can be displayed again by opening reanalysis under the conditions set at finishing measurement

Image conversion

Pseudo coloring

— Brightness distribution of monochrome images can be displayed in pseudo color

Contrast display adjustment — Contrast for monitor display can be changed freely without changing brightness data




