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Development of a Next-Generation Laser-Scanner System for Life Science Research

Masaki TAKAMATSU*, Yasutake TANAKA*, Takashi KOBAYASHI*,
Hiromi ISHIKAWA*, and Akira YAMAGUCHT*

Abstract

We developed a next-generation laser-scanning system that exhibits sufficient versatility for use in life sciences research. In this

report, we describe the configuration of the system and the features of its scanner optics, new functionalities, and user-friendly

graphical user interface (GUI). This system has been made commercially available as “Amersham Typhoon” and “Amersham

Eraser” by GE Healthcare.
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Fig. 1 External appearance of Amersham Typhoon and Amersham Eraser
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Table 1

Specifications of Amersham Typhoon

Item

Amersham Typhoon 5

Amersham Typhoon RGB

Amersham Typhoon IP

Detection modes

Phosphor imaging,
Fluorescence (RGB/NIR),
Densitometry,
Chemiluminescence
(Dark scan)

Phosphor imaging,
Fluorescence (RGB),
Densitometry,
Chemiluminescence
(Dark scan)

Phosphor imaging

Laser excitation LD488, SHG532, LD635, LD488, SHG532, LD635 LD635
wavelengths LD685, LD785

Measurable dynamic range | > 5 orders of magnitude

Bit depth 16-bit

Scanning area 40 cm X 46 cm 35cm X 43 cm
Scanning mode Auto, Semi—auto, Manual Manual

Pixel sizes

10, 25, 50, 100 and 200 pym
prescan 1000 pym

10, 25, 50, 100 and 200 ym

Standard filters IP 390BP, IP 390BP, IP 390BP
Cy2 525BP20, Cy2 525BP20,
Cy3 570BP20, Cy3 570BP20,
Cyb5 670BP30, Cyb5 670BP30
IRshort 720BP20,
IRlong 825BP30
Sample stages Fluor Stage, Multi Stage, and IP Stage IP Stage
Data format 16-bit gel, 16-bit img, 16—bit grayscale tif
Dimensions (WX H X D) 900 mm X 400 mm X 800 mm
Weight 94 kg 93 kg 92 kg

Table 2 Specifications of Amersham Eraser

Table 3

Sample stage and application

Amersham Eraser

Sample stage

Application

Light Source

LED

IP size Up to 35 cm X 43 cm
Erasing time 10, 20, 40, and 60 min
Dimensions (WX H X D) | 550 mm X 78 mm X 510 mm
Weight 10 kg

Sample stage
Sl Optical head |

PMT

Fig. 2 Overview of the internal structure of Amersham Typhoon

IP stage Imaging plate (Photosphor screen)
Fluor stage Gel, Membrance
Multi stage DIGE gel cassette
Tiger plate
Glass slide

Large glass cassette (33 cm X 42 cm)

LED light source

Imaging plate

Fig. 3 Overview of the internal structure of Amersham Eraser
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Fig. 4 Overview of the scanner optics
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Fig. 5 Spectral characteristics:
PSL (photostimulated luminescence) excitation (ex.) and
emission spectra (em.) of the imaging plate and the
wavelength of the excitation laser and emission filter
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Fig. 6 Spectral characteristics: excitation (ex.) and fluorescence
emission spectra (em.) of the Cy dyes and the wavelengths
of the excitation lasers and emission filters
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Fig. 7 Ratio of quantum-efficiency improvement
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Fig. 10 Overlay view
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Fig. 11 Overview of the densitometry system
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\_ 3 © 635nm 3: @ Cy3 6: @ Cy3(LP) J
Part Function Description
(1) Scan settings Scan settings can be defined.
(2) Image file settings Image settings can be defined.
Three file formats can be selected.
(3) Instrument status The status of the lasers, filters, and PMT are shown in this pane.
All units are automatically recognized.
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(1) Adjust PMT The PMT voltage can be adjusted in this pane (Semi-auto).
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Fig. 13 View of the image screen (after the prescan)
Table 4 Imaging mode and file format
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Mode Normal *1 DIGE
File gel file gel file gel file tif file
Format img file img file
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"1 Includes chemiluminescence (dark scan)
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Fig. 14 Intensity display (after the scan): (1) area of interest and (2) maximum intensity
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