1. Typical reporter protein in Japan.

2. Real-time reporter gene assay by photon counting system.
3. Real-time reporter gene assay by imaging system.




; - QY=0.88 (Firefly)
High Quantum Yield QY=0.28 (VL)
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Low Toxicity of Substrate

real-time reporter assay




Bioluminescence Protein

Substrate

Max.
Wavelength

Luciferase

Firefly (Photinus pyralis)

D-Luciferin

560-620nm

The luminescence coloris
changed by the pH.

Railroad worm

D-Luciferin

620nm

The luminescence coloris
constant .

Brazilian Click Beetle
(Phrophourus plagiopthalamus )

D-Luciferin

540nm

The luminescence coloris
constant .

Firefly (Rhagophthalmus ohbai)

D-Luciferin

The luminescence coloris
constant.

Coelenterazine

470nm

Secreted Luciferase

Ostracod(Cypridina Noctiluca)

Cypridina Luciferin

462nm

Copepod(Metridia longa)

Coelenterazine

470nm
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Promoter A Luciferase
Promoter B Renilla Luciferase
D-Luciferin

B 7]

Lysis of cells  Luciferase
Activity




Promoter 1 Red-Luciferase

Promoter 2 Orange-Luciferase

‘Wavelength (nm)
Promoter 3 Green-Luciferase

D-Luciferin measurement of
Luminescence Intensity
Culture l
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Sensor in dish

Sensor in kronos

Preset Temperature : 37
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| Addition of Luciferin|

SN

[ Culture Cell ]
(Reporter gene transfected )

[ Setting Parameters on PC ]

Y

Setting Dishes in Kronos

[Click Mouse to Start ]
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Positive elementlock, Bmall
Negative element$erl, Per2, Cryl,Cry2

suprachiasmaticiuclei (SCN) Seoul National Uni. , I. Kwon et al.
Mol. Cell. Biol., 26, 7318-7330 (2006)

Dr. S. Honnma, Hokkaido Uni.
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. Y.Nakajima,
National Institute of Advanced Industrial Sciencea  nd Technology  AIST)
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Dr.Ken-ichi Honma , Hokkaido Uni.

Reporter: . Promoter-FLuc
Medium : DMEM, 10mM HEPES, 0.1mM D-Luciferin K




matrix
calculation

q

"/0 1#/

Cell :NIH3T3

Reporter: Promoter-Gluc , SV40-RLuc
Medium : DMEM, 10%FBS

Transfection: " Promoter-Gluc1 g, SV40-Rluc 0.2 g




Small interference RNA
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Growth and Differentiation Factor 8 GDF-8 :TGF- superfamily

Cell :chicken embryonic myoblasts

Reporter: GDF- 8 Myostatin  Promoter-pGL3 luc
Medium : Opti-MEM, 7.5%knockout serum replacement
Transfection:50pmol GDF-8-siRNA, Lipofectamine2000
Normalization time:20hr

4 4":.4 &$;7/&$1$8"##!9

Dr. M. Hattori , Kyusyu Uni




The promoter activity of growth hormone
by Thyroid hormone(T3)

T. Enomoto, ATTO Corp.
Cell :GH3 (rat pituitary adenoma cell )

Reporter:GH Promoter-Fluc Ref: Y.Tanahashi et.al. Anal. Biochem. 289, 260-266 (2001)
Medium : OPTI-MEM







Incubation system




Collective efficiency and transmission
of opitcal system
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Exposure time : 10min

Image brightness
on the drawn line

Dark Image

Cooled CCD Camera Cellgraph




FOCUS adJ UStm e nt PTGR-Cytosol, (x20 lens)

&

Dr.Y.Nakajima AIST

SV40-PTGRm-Cytosol in NIH3T3-3-4 cells X20 lens 20 mmStep
200 mM LH2K in 10% FBS, 25 mM Hepes 3 min exposure Kronos: 1 x 10 & (No.1)
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Bioluminescence imaging of ELuc and FLuc in NIH3T3 cells

Fluc(Conventional) Eluc

x5.6 lens
3 min exposure

; &' ?
Dr.Y.Nakajima AIST

SV40-PTGRm-Cytosol in NIH3T3-3-4 cells
200 mM Luciferin K in 10% FBS, 25 mM Hepes
Medium: DMEM+10%FBS , 200 M D-Luciferin
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Transfection of the CMV- Eluc reporter construct into NIH3T3 cells.

20

CMV promoter — Eluc( ) Magnification of objective lens : 20, 10
Transfection : lipofection Exposure time :

Medium: DMEM+10%FBS , 200 M D-Luciferin .
Dr.Y.Nakajima AIST




Relative intensity

Time (hr)

Dr. Ken-ichi Honnma ,Hokkaido Uni.

! "7 1# $" 11

Cell : Ratl

Reporter: = . Promoter-Fluc Magnification of objective lens : 5.2
Medium : DMEM, 10%FBS, 25mM HEPES, Exposure time : 20min
0.2mM D-Luciferin
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Time (hr)

Cell : NIH3T3

Reporter: = . Promoter-Fluc

Transfection: 2 g

Medium : DMEM, 10%FBS, 25mM HEPES,
0.2mM D-Luciferin

Magnification of objective lens : 5.6

Exposure time : 20min

Dr.Y.Nakajima AIST







—= Promorter Gene

Transcription

MRNA
Translatiol

Protein
Modification
Complex

Protein A
Protein B

Reporter Gene Assay

DNA Chip
Real-time PCR
Northern Blotting

HPLC
2D-Electrophoresis
MS
Western Blotting
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MCS

\Vector




Constitutive Promoter




Back llluminated CCD

Interline CCD Front [lluminated CCD

Wave length (nm)







