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Toward in vitro reconstitution of self-replicating molecular systems
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Abstract Recently, in vitro synthetic biology has been
actively engaged in the reconstitution of artificial
systems implemented with life-like characteristics to
understand the principle and origins of life. One of the
of life

characteristics 1S

which

most  important

self-reproducibility, is originated from the
self-regeneration ability of the gene replication and
expression system (i.e., central dogma). In this review,
we summarize recent progress in in vitro reconstitution
of biological functions that constitute central dogma,

DNA replication, transcription, and translation.
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ARV E IR A22Ta— RLEDNA ZHWNWT, FURY —ARDORIBI RN R Y — L ~Df

BT % invitro TITH Z ENBETH D03,

DEFUIRTH LT > TR,
V=L RBENCTHAET DHE
o TWD,
COMEEEIRT H7-0I1C, IETIIRER S
BEERF- D6 U 7R — SO0 72 A R Rk
Dy LTI < D9viis STV 5 (1% 5B), Tamaru
DI, BRLZHABELZ VR —2H R HER
IFE N BRERLL 72 16S rRNA ZHWT 308 ¥ 7=
= h&FHEK L. PURE system COFIFRIZE B
ATED X BREMEEMFT LTz, ZORE, Era X
YjeQ 72 & GTPase V AR Y — L AEAKINFEINZ 5
ZET, BUC L ATEM b e A RS Z LR
WM COFMERNENM ET25Z L2 50ICL
723, L BIE, KIFED HHEERLL 72 16S rRNA

Thas, R
RO K& 73 R &

XX

FOERITIRE WA STV D,

& PURE system & HWCTH AL L 72l % @ rProtein %
AT, B CRRENZ b 27230S 7 2=
N EERERT D Z Lk Lz P, Shimojo &1
iSAT system % PURE system |2 A3 2% Z & T, #x
BIZ L o THRK S 472 16S rRNA 78 TP30 <OfL A2 2.
VAR Y — L& X7 &AL THH T30S 3
Ta=y NEEHERT D RASAT 2B Lz, &5
(2. SD/7 > F SD DEAT Z A LT TP30 %4
f% 3 % rProtein DA K & RASAT #HHTX 52 L %
A L7z %9, % LT Levy &%, rProtein & rRNA % =1 —
RL7ZDNA %#F > 7 LIZDNA 77 ¥ & LCEEL
S, rProtein & 16STRNA D& EHBZFLINST
BT URFR30S 7=y A REE R R
T&HZEZRLTVS Y, & 5ITHIT Aoyama b



WX KIGE D S L72 23S IRNA & 508 7 2= »
 DFLAHEZ 1Protein 7 FAVWT 50S 7 r=v &
FRHER L, 16S IRNA DB & ik S % R-iSAT &
HbflAA YD Z & T S4 FEIEDOM A4 % rProtein 9
RCTHEET 708 VARY —ADOBEICHES LT,
IO X ITITESHICY R Y — LAEERE 2
HERELTWD OO, BIfEFE T PURE system H CH
% ST IRNA 225 D U iR Y — ADERR AR
ER STV, ZORBEO—>1%, PURE system
THM SN RNA [TIFIR B EM A STV
Z & Th D, 168 IRNA [HERi A 722 < T Lk ABERE
F 575 23S tRNA 2OV TIEARIERRIRAE T35 L%
P22 720 )72 PURE system (2 rRNA OEffi
MEEZEBMNMT D ERUBICRDLEA D, DKL
L LT, EREIZ X > TIHREREMNREICR -
TZRNA 23522650 5200 Ly, filx
I Murase 5%, PURE system (23515 % iSAT & U &K
V=Y —T 4 T EMERIR LT, EffiE o
VOIRREC b IR E S T T EEER 30S T
=v MEIERT D & 972 168 tRNA DL ER R %
BE%E L7= %, 4% 23S IRNA IZDW T b RIEME 7~
IHERG D 72 VR EE T HIGME 2 R & 5 72 8BRS
HAEEREZBL CRETELR8BERH L, I HIC
Bacillus stearothermophilus 1D 508 7 2= I
IZ DWW, invitro B8 B2 K » THREL I 7= RMIERT D
23S rRNA ZFAH L7 7 VITEKZI L T2 4
L v O, fAEmHEE DY R Y — A RS DY

17 7 u—FTHRIMAHEL 720 52700 b Lt

Bz

KR TIE, Efmy AT 4L LTORNSMO PR
FHME Uiz, BEMNERL Y 2T A% invitro TH&
T B HFFE DRI OV TR L=, B R B
B LOFIERZ X7 BH° (RNA, UARY — L7 L
O H CERSCHERITHOBICEE I L 2OH Y
SBIIEIHIZINDEZHA L TLY BEMER
AT DEERETHENRKRERPETH S,

LA ED X 9 72 in vitro TEWMOREREZ BB T 5
WM HITo>TWD & WO b AEYOESE M fH
M ESIND, ¥, AlEfEoTc ko7 b o L1
H7p DNA #HEZEHA L TWHO D EWR N 720 D),
MBERRSBEDONT AT EDHII L TR E 72D
M, RE20FE G T X BOALERDD (RNA R
RNA (72 & MHEE b O FHEMEZ LT E T 50
1? T H LB, bo bHMTHY 2361
L CHEELT 2N EFONF VAT L EHET S
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ZET, AL THEOLRLDOTIIRWMEHIFRFL T
%o MRPRGAADETIIHAF LT D L DA77
DHIFHZTR> TWS BT BE0A, AT L7 &
DI B LTy TN MY AT DA EEET LT
Tu—F LG DEDL 2 LT, Emid HRT
LOMREE I HICHEDD ZENTEDLLEZD,
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