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Synthesis of artificial genome consisting of only proteins used by early life
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This study is a research contributing to the development of basic
technologies for artificial genome construction. In this study, we developed a system which exhibits
desired function by cooperation of multiple kinds of proteins in cell-free translation system. In

particular, we were focused on ribosome-related genes and other genes. The in vitro reconstitution
system of ribosome using recombinant protein was able to construct a system with higher
reconstitution efifciency of ribosome by using biosynthesis factor. In addition, new findings on the
function of each factor in the ribosome biosynthesis process were presented.

TRNA



(Daniel GG et al., (2010),Science)

RNA

PURE system PUREfrexe

His-SUMO
His-SUMO

¢ D
His-tag

Expression in E.coli
l Purification

‘Hisftag| SUMO ‘Ribosomal proteins‘

p N
l Protease

Ribosomal proteins

r-Protein
(Mg® 5 mM, K* 150 mM)
30S

( 2
r-Protein
16S rRNA
30S

(Furusato T. et
al., (2018), ACS Synth Biol)

168 rRNA Maturation Factors 308 subunit

Era  YjeQ
s in vitro assembly
° s T

RbfA, RimM, RimP, RsgA

Ribosomal Proteins
S2 S3 S4 S5 S6 S7 S8

8 4 ¢ oy F

W

59 / $10  Ss11_ S12. S13 S14_ S15

g 4 | > ition
516% Sl7\ 518/ S19w 520 f s21 g S
2
>
30S
r-Portein 16S rRNA
30S
PURE Direct Assay PURE
Direct Assay 1-step
2-step 3
1-step
v 16S rRNA

v Ribosomal Proteins

v Biogenesis Factors

v PURE System(tRNA, aaRS, IFs, EFs, etc,)
¥ 50S subunit

incubation (assembly step, translation step)

Analysis

2-step

v 16S rRNA
¥ Ribosomal Proteins
v Biogenesis Factors

incubation (assembly step)

v PURE System(tRNA, aaRS, IFs, EFs, etc,)
v 505 subunit

incubation (translation step)

malysis |

PURE direct assay
PURE Direct Assay

30S

30S

Era YjeQ 30S




5 16 -
" fu—Aw
| E—FLE
1 il EZ; ' - A I
| I 2g08 P A I
- L 5806 i
|II S~ _/-' ,\ I _n_Eu—EC___, /'Tf - I
R - 8 CE == 165 rRNA
Y &)
EE" II|I \ /..J I - ° ﬁn\e[?nninuets] &
I — N I, Native 308
\ I I, 165 iRNA
| \____,N'I | m " recombinant 52-521
Y - I1, 16S rRNA,
I recombinant $2-521,
\ | | g Biogenesis factors
— IV, 165 rRNA
|I'\,/ " recombinant $2-521,
Biogenesis factors,
Top Bottom Heat Activation
4 30S
30S
() 2-step PURE direct assay
30S poly-(Phe)
()
> 30S
r-Protein
16S rRNA
30S
1 r-Protein
19 r-Protein
rRNA/rProtein
>
(FtsZ, ZipA,
FtsA)
¢ 9

< Cellfree ‘:,
Protein Synthesis

" Cell division genes <
‘f:,y: (FtsZ, ZipA, FtsA) i

2

1. De novo synthesis of basal bacterial cell
division proteins FtsZ, FtsA, and ZipA
inside giant vesicles. Takumi Furusato,
Fumihiro Horie, Hideaki Matsubayashi,

Amikura, Yutetsu

Kazuaki Kuruma,

Takuya Ueda, ACS Synthetic Biology,
7(4), 953-961, (2018). ( )

2. Cell-free translation system: Development

in biochemistry and advance in synthetic

biology. Takashi Kanamori, Takashi
Nagaike, Yutetsu Kuruma, Kazuaki
Amikura, Takuya Ueda, Journal of

Japanese Biochemical Society, 89(2),

211-220, (2017), ( )
15
1. tRNA
, 12 , B5,
2017
2. ( ) ,
, 2017
3. ( )
19 , S5, 2017
4.
de novo .
07
. 14 21 ,
V-5, 2017
5. 50S
s , 14 21
, 2017
6. tRNA
14 21 , 2017
7.
. 5
, 2017

8. Kazuaki Amikura, Aoyama Ryo, Tamaru

Daichi,  Shimizu  Yoshihiro, Ueda
Takuya,"In vitro reconstitution of 30S



10.

11.

12.

13.

14.

15.

o

ribosomal subunit in the presence of
ribosome biogenesis factors",EMBO
conference ribosome structure and
function 2016, Strasbourg, (2016)
Aoyama Ryo, Kazuaki Amikura, Ueda
Takuya,"Reconstitution of the early step
assembly of E.coli 50S ribosomal
subunit in vitro",EMBO conference
ribosome structure and function 2016,
Strasbourg, (2016)

Ueda, T., Aoyama, R., Amikura, K.,
Bercy, M., Bizebard, T., Bockelmann,
U.,Biebricher, A., Wuite, GJ.L,,
Peterman, E.J.G., Nikolay, R., Hilal, T,
Bo, Q., and Nierhaus, K.H.,
"Single-molecule studies of ribosome
assembly: Coupling transcription and
assembly",the 16th HFSP Awardees
Meeting, Biopolis, Singapore, 73, (2016)

, Ribosome Meeting, S2-2,

2016
( )
18 , W3, 2016
30S in
vitro ,
, 13
21 , 2016
, 4
, 2016
( )
17 , W17-2, 2015
2
, P1-7, (2017)
, 377, 11 , P14-17, (2015)
12
14 21
39

@

Kazuaki AMIKURA

60735918

Kiga Daisuke

30376587



