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Improvement of the genetically encoded probe for retinoic acid, GEPRA.
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GEPRA is the genetically encoded probe for retinoic acid. Because a high
dose uptake of the retinoic acid results in teratogenesis in vertebrates, it is crucial to know how
the retinoic acid distribute in embryos. Although we have successfully visualized the retinoic acid
distribution in zebrafish, GEPRA had a tendency to form aggregates in mammalian cells when overly
expressed. Furthermore, it is not bright because GEPRA utilizes a dim fluorescent protein.

To overcome the drawbacks, we extensively engineered the probe. Finally we have obtained a brighter
GEPRA without aggregates (we named the improved GEPRA, mGEPRA). We further succeeded in establishing
transgenic mouse lines expressing mGEPRA.

FRET



GFP(Green Fluorescent
Protein) LacZ

CFP (Cyan Fluorescent
Protein) YFP (Yellow Fluorescent
Protein) FRET
(Fluorescence Resonance Energy transfer)

GEPRA(Genetically Encoded Probe for
Retinoic Acid)

GEPRA
GEPRA
GEPRA
[ ]
GEPRA
HEK293T
[ GEPRA ]
GEPRA
GEPRA
10
GEPRA 2

10

2
[ ]
GEPRA

GEPRA
[ ]
GEPRA
GEPRA
GEPRA
mammal ian GEPRA )
1

Orca-D2

70

GEPRA(MGEPRA,

1. GEPRA mGEPRA
MGEPRA




GEPRA 5
=

Time (min)

x 0
mGEPRA g

T T T 1

CFP

Time (min)
2. GEPRA mGEPRA
[ ]

BRET (Bioluminescence
Resonance Energy Transfer)

GEPRA
CFP mGEPRA
GEPRA 30%
1.0
08
g 06
© oad]
02
00y T T T 1
0 5 10 15 20
Time (min)
GEPRA
[ ]
GEPRA
CFP-YFP  FRET
CFP YFP
CcDNA

LED

GEPRA
20%
0.20
0.15
% 0.10
0.05
0.00 . T T T
0 2 4 6
Time (min)
3. GEPRA
[ ]
GEPRA CFP

FRET

GEPRA




347

o

@

®

SHIMOZONO, Satoshi

40391982

*



