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As an extension form my primary subject that aimed to develop an in-cell
signal amplification system using light as a trigger, | aimed to establish a system to introduce a
fluorescence amino acid into a protein. First | established systems to screen aminoacyl-tRNA
synthetases using E.coli and beads display that was acquired at University of Cambridge. Next, I
confirmed that the system works using an unnatural amino acid that have been reported before. Then,
using these systems, | obtained candidate mutants that would charge a fluorescent amino acid.

TtRNA



mRNA
2013
J.Am.Chem.Soc
RNA
RNA
RNA
RNA
tRNA
tRNA 2

Methanocaldococcus jannaschii
tRNA Mj TyrRS
Methanosarcina mazei
tRNA Mb PyIRS

tRNA

Scripps Prof. Schultz

7-nitro-2,1,3-benzoxadiazole(NBD)

4-N,N-dimethylamino-1,8-naphthalimide

(DMN) tRNA
tRNA
Tt
PyIRS
NBD NBD Lys
NBD-Lys tRNA
PyIRS
PyIRS
8 PyIRS
tRNA
TAG
NBD-Lys  tRNA
PyIRS
TAG NBD-Lys

TAG NBD-Lys



TtRNA

TtRNA
FACS
FACS
TRNA
NBD  DMN
TtRNA
NBD-Lys PyIRS
PyIRS
NBD-Lys  tRNA
PyIRS Mj TyrRS
TyrRS
(AzPhe)
TyrRS
Mj TyrRS AzPhe

My

My

Mj TyrRS AzPhe

Mj TyrRS

1 (A) Mj TyrRS

(2,19,20,11)
4
AzPhe
Bé;i e "ﬁ-:m 11]
- B e AzPhe Cm
i s
i « s
Iz (B)19 2
gé;" L =Sl AzPhe
20
DMN Ala
DMN-Ala My
TyrRS
DMN-Ala
DMN-Ala
Mj TyrRS
FACS
DMN-Ala
0.7 MM DMN Without DMN
SAbeads-180523_8X10"11 ARS_w DMN_Sol SA beads-180523_8X10"11 ARS_wio DMN_So

g g
5 FL-Positive(Single) g FL-Positive(Single)
= =g
Sz EH
=3 g
Og 7.8% ©og 2.6%
. s
° 10?2 10° 10* 10 ° 10° 10* 108
PE-mCherry-A PE-mCherry-A
2 FACS

DMN



FACS Mj
TyrRS DMN-Ala
tRNA

@
Takanori UZAWA

60554376

0

Prof. Florian Hollfelder
Department of Biochemistry
University of Cambridge (UK)




