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[1] S. K. Schnyder, Y. Tanaka, J. J. Molina, R. Yamamoto, Scientific Reports 7, 5163

(2017).
[2] S. K. Schnyder, J. J. Molina, R. Yamamoto, arXiv:1810.00546.
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Pattern formation of skin cancers: Effects of cancer proliferation and
hydrodynamic interactions

! Department of Chemistry, Tokyo Metropolitan University,

2Department of Physics, National Tsing Hua University,

3 Department of Physics, National Central University,

4 Center for Anatomical Studies, Kyoto University Graduate School of Medicine
Takuma Hoshino', Ming-Wei Liu?, Kuo-An Wu?, Hsuan-Yi Chen?®,

Tatsuaki Tsuruyama®, and Shigeyuki Komura!

[Introduction]

Recently, a dynamical study on skin lesions has discussed the morphological changes in early
melanoma development by using a phase separation model [1]. It demonstrated that not only the
cell-cell adhesion but also the coupling to the diffusion of nutrients (oxygen) leads to the
microstructure (e.g. “dots” and “nests”) formation in the early stage melanoma. In the model, the
domain coarsening takes place due to diffusion process whereas hydrodynamic interactions, which
possibly presents on tissue dynamics, are not considered. Here, we study pattern formation of skin
cancers by means of numerical simulation of a binary system consisting of cancer and healthy cells.
Importantly, we take into account the effects of cancer proliferation and hydrodynamic interactions to
describe the time evolution of cancer cells.

[Results and Discussion]

The dynamical equations are derived within the framework of Onsager’s variational principle. By
numerically solving the time evolution equations of the cancer composition and its velocity, we show
that the phase separation kinetics strongly depends on the cell proliferation rate as well as on the
strength of hydrodynamic interactions. A steady state diagram of cancer patterns is established in
terms of these two dynamical parameters and some of the patterns correspond to clinically observed

cancer patterns.
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Figure 1 Schematic illustration of an epidermal tissue on dermis. The epidermal cell
layer is composed of cancer cells (shown in black) and healthy cells (shown in white).

[References]
[1] C. Chatelain, T. Balois, P. Ciarletta, and M. B. Amar, New J. Phys. 13, 115013 (2011).
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Direct observation of phase separation processes for thermo-responsive
polymer solution by transient grating imaging

(Chuo Univ) Kenji Katayama, Woon Yong Sohn

Poly-(N-isopropyl acrylamide) is one of the most famous thermo-responsive polymer, which
has the lower critical solution temperature (LCST) around the body temperature, and has been
regarded as a promising material for biological applications. By increase in temperature beyond
LCST, the coil state (hydrated state) is changed into a globule state (de-hydrated state), causing
the aggregation of the polymer region and the solution becomes turbid. Although he phase
transition and separation processes have been studied for many years, even the phase transition
temperature is still controversial because of long-lived unknown intermediate species.! We
have studied the phase transition dynamics by using the transient grating (TG) method, where
the stripe-patterned pulse light was irradiated to the PNIPAM solution to induce the temperature
rise due to the absorption of heating molecules, the response was monitored by the diffraction
of the probe light caused by the refractive index change.?> Though we could confirm several
intermediate species from nanosecond to second orders, the analyses were very delicate
especially on the order of millisecond to second orders. Here, we have developed a new TG
method, where the TG is directly imaged, and we could identify the anomalous volume change
during the phase separation.

A PNIPAM solutions were prepared with different concentrations in water, and New
Coccine (NC) was added at 1 mM for absorption of the pump laser with a wavelength of 532
nm. The TG imaging setup is described elsewhere.® As shown in Figure, the PNIPAM solution
was suddenly expanded around 5 to 200 ms for the PNIPAM concentration of 5 %. Surprisingly,
after the expansion, the grating stripe re-appeared around 200 ms again. It means that the phase
separation was happened after the volume expansion. The expansion ratio was 1.4 times larger
than the original volume. We will discuss this phenomena in relation with the dehydration of

water molecules.

Figure = Transient grating imaging of a PNIPAM solution during the phase transition and separation.

1) A. Halperin, M. Kroger, F. M. Winnik, Angew. Chem. Int. Ed. 2015, 51, 15342. 2) H. Inoue, et al, Phys. Chem.
Chem. Phys., 2012, 14, 5620, 2013, 15, 3814. 3) T. Sato, et al., Sci. Rep., 2017, 7, 4801.
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(1) N. Shimokawa, R. Mukai, M. Nagata, M. Takagi, Phys. Chem. Chem. Phys., 19,
13252-13263 (2017).
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(2018)
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(1) O. Diat, D. Roux, and F. Nallet, JJ. Phys. II (France) 3, 1427 (1993).
(2) W. Richtering, Curr. Opin. Colloid Interface Sci., 6, 446 (2001).
(3) T. Kato, in Advances in Biomembranes and Lipid Self-Assembly, 27, M. Rappolt and A.

J. Garcia-Séez, Eds., Chap. 6, pp. 187-222, Academic Press (2018).

(4)(36 (§)31)iviero, L. Coppola, R. Gianferri, I. Nicotera, and U. Olsson, Col. Surf. A, 228, 85
(5)Y. Kos.aka, M. Ito, Y. Kawabata, and T. Kato, Langmuir, 26, 3835 (2010).

(6) M. Tto, Y. Kosaka, Y. Kawabata, and T. Kato, Langmuir, 27, 7400 (2011).
(7) D. Sato, K. Obara, M. Iwahashi, Y. Kawabata, and T. Kato, Langmuir, 29, 121 (2013).
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% (K 10) , 20T A THOWUAKEIROBRRIT T A TR HFEN N 2 M2 TR AET S
INE—=ANTEBY . AR VENBETHOIZEIY DT A FTFIZNbo 282 L5 7]
FHREREZ 2 TWD, ERREL TP &, BEILETH2H7-7 2 8 B O MM
TE5 (K 1G)) , SHICHLENKREL 0D L FEUOMNATEOMEEITZE LW,
VWOESICKRIBRAEL, 1EBEOKRE Z20ONMARILT—EAEE 2D (K 1GH) . &5
HTe L NAIE L 72D O LIFIERFFIZZE ORI H 722 AR DHEREL (K 1Gv) | AR
VUMBTIEFRIC e o T, S DHICERT D ETET OO 4 DB D D HND AR
YOBNET LK 1), T A T — AR DR OBELEE HIE TE AR 2 UFREE,
7 A ZHEEAEE L T < B E LB INTWD, T A T- ARV 1 R X A
R RCH TR R T A EE I DD,
[2%53CHR]
(DVEHE FRES, [ WEEM: = FIEO T A T « 2R VRIS D 22 R 3

R RSB TS, [ELFmsC 201243 H))
()75 HIFRER, M, [ZEERER FIZBT 5T A - AR UHEES & 32— AL

H AW B2k m A e 55 67 8 175 p. 396, (24pAH-12), 2012.3.24.

(i) i) I L)

M1 HRAA IRy ZR2T7ATHFPORRVENRE (1) (2)
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UF bo bty 7 RGEIGEGEY % = — By 7 HHO/NE X R S S AT
(R R FE MY FF - BT TP MERE

[iIzt®ic])

WM L K2 EnD b VA ba By 7L, BUKMEREIR & SO I 2
Ir— VTR B U 2 A E 2 TR T D, SRR o — By 7 A CIRARE S S TG PE A
72 EOMBIENESY 123 3 RITHIC imféz P TIEAE TR U, K OAFAET 2 R8I 4 AH B
HE DM B2 2 DD ZEMIC o HEFEW X o — Yy JHIETY I T 407 (P) A,
ZALT7ER (D )@\v¥4m4F(G)ﬂ®3@ﬁﬁﬁwéh1wéoﬂ@fw—ffm
VIR E fodfe i % = — &y 7 fH O BikE S OERIE Z B L72(), £k, /INETEIRO 5
DT — 5 Tldd 5 BT THIO T X B ERE ST IC RS L, ke = — ey 7 FIC
B9~ 2 Hriz 7 L 2 1572(2),

[FER L EBE]

T A UA 2/ARGRO 3 FFADIHGEN X 2 — oy 7 IS OV THAE TR 2 VR L [RIESHS i
FEIZX 0 XKETEZRE Lz, 207 —XiE, 20 FIEOBER—E DL FED 72
LT D ARER S S X2 ROET N EHLRED —H R L, MMHEZRETDLZLNT
X7z, BN EFEEXOEMSHAETL 2.9 05 2. 4nm & 7~ 7=, BEFEERTIXIEEE
HOBEFEEKOENERS, RIGKET ORI BRI XA TE /e, £loKkm@EOZ N
pAl DRIT i7k0)n§fﬂji%%%7b>fa‘bof:o — TR OLNICEFEEMITADRDET L & —
BLRWES DR D oTo, ITORR, ZIUIBFIEFEL T, DE D 2 5 FIROT U AR
KIFEZDHEDREINE(L L TNDEBZDHLHMIATE D Z LN G0 o72(2),

T4 B N A= /KZDODRE, GRUZHSOWT bR 21T o 72, B E b= B 15
FERDOZEMREEIT 1.20mTH Y . LVFELWET AV EHWZMITAARETH 72, 2H5
2OV THHET 5,

(2% 3CHR]

(1) T. Oka, H. Hojo, Langmuir 30, 8253 (2014)
(2) T. Oka, J. Phys. Chem. B 121, 11399 (2017)
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BRI D IR e Ko OB G
OUHTHRY: - EHTHE - HEEHTER) BLsE

[izC®ic]

V7 b= x—icBi 2 R (wis) “i3kA e 25 THN S, AL ICIi3AE X IR
LB EIRENTFET 2, 2oL nBEfEE b oa L 27 ) v ZHTIeFNREE L
T, eIt e e @R Bl T B, FlAE, & EMICE, A
LNEERNENERFOF IR T E2IRA S RAGE, BEICKF L CIRREMIESE S 5
TeRHBHY, XHICDNAIIA A v, WE, B, PH, Ak &oMNWHEKICE > THRAL
N bERUNICIBRMIEESKC 32, 20X 9 RIERKIECHMZ, hiEEzioy 7
Fe X —ICBWTEHELRT —~YD—D2Th b,

AR TIE, REDR NSO FHEGHGRY 2 RIE ST, Wk ICE T 2 EKix
DIEHEREEL, ZORXAHZRLITOWTHIET 30,

[R5 & £2]

HHEEDF I NN T DO BRAERICENT, BEICIKEL CTERZ IR 580D
%, BUZFER GRALY) LG (FEH) D% RT, MEiRED vy 7K, B,
vy FIEE Q>0 13HEE, Q<0 3AE &AL, Q=0 CIfRKIEMSIEC 32, 2/ HED
* AR T D F 5 AMENER ST A — & —e ITURIE L TV v F AR & 7R B R A
DB D, 2L, & = —6.0TIE, & v FEED ¥ 0 I 72 2 IREREEDIRED 2 DB 5,
g = —1.8 1T MENE IR 32 2 %
ERFEIC 72 %,
¥ 7 M T O R RE R
AT v VW T L XTI
o | WE ST 1 DIRE R T © 2 %1
_ 79 REEOZMEe, ity y FEO
. N — T : WK B Ic D Wl b 2

AN T %, & &lc, M HEdi & 17
b, RIS DRG0 &, Fi%
e g @ ] LR QMM HEEL

-0.04 S ‘ . .
0.0 0.2 0.4 0.6 0.8 1.0 HEZ DM EPBRT 5,

0.06
QB

0.04 |

T b T ¥ T ¥ T v
€n =09 |

en = 0.95

0.02 |-

Qﬁ

-0.02 -

[Z3E k]
(1) Finkelmann, H., et.al, Naturforsch Z. 28a, 1046 (1973).

(2) Matsuyama, A. J. Chem. Phys. 139, 174906 (2013); Liq. Cryst. 45, 153 (2017);
Liq. Cryst. 43, 783 (2016); etc.
(3) Matsuyama, A. Liq. Cryst. Published online: 30 April (2018).
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VATV I ETNVIAL RN UV E—FHOESER & Mk RS
(1 BXET, 2 55 5% ERY, ful #F', mUy F £33 dE"?

[1zT®iz]

a L A7 U v 7 (Ch)ik it el 2 Ch—45J7 fA (Iso) I FARIREE £ TwHmAEld+ 2 & L i +H5Ro
Mz A T2 470 A4 A S HERIROTC) 23 U % (Fig.1(a-1))'s DTC i PN EE O IR ShEL 7]
(T, LTI & TE IR L, B ICEER S I LSV —Fich T b,
— AT, BRI T 2 OF TV ARiEIE, S L TRALO R ZEFABNC K Y . —J51A Lehmann
A2 RS2 ENMBNTWD, L L I E TOMFZETIL, DTC I HFExFrih & 1772
BULZEIIN L Th, MAEFREZ AT 5 DTC i O RIHRIIEIES S TUauy,

AL TIE, DTC i OMUAEE 2 B b3 5 72 OIS D DTC & ZiEid
DTC & Z R 7o F £H8E S, FAERFREIZIE - 72 B0RIC K 0 DTC i D [a]Hs 2 B
153, B DICTHICOBEO T VY RUB U ES TEMNAD 2 & T, B ORI B
TLHBROB MO PR AE L, ZER—Fmbisa =8 L,

(KR L ER]
AR ELBHBAT S & #HEEo DTC
Tt 5. X 1(a=1)—~(a=3)IZ 2 > DTC ji§
OfFEfEfE 2R Uiz, 28 L T Frldmt
. 220 DTC tE(+F R0k &« A3 54
AERERERT 5, ZOWBEEZ#YIRTZ & THE
ABEBHEMML, K 1(b-dIZr L=k 5 RESHK
"% DTC BB BE ST, - , o
B DTC A MRS TR o e ey A g s,
05 18 7 B B A FUIN S % & — 5 1f A e i A %%%w@ﬂmﬁéw@ﬁ%@
T, 9 2(a-b) I E AN 2-4 D DTC £ -
RO BEmsEEG 2 ThEhR Lz, E0 -
DTC AR S FEEHREI Y (2 — & A 8 Tl
BRLTRY ., ZTOMEET 1+2/sin*(t/N)IZ
B35, Fex 1d Lehmann ~v 27 & gEPE
cV7 EDED EVIZIES W HERET L
ZVERL L. FEBR OBl S - RliR 8 & &
T 5 Z IRk LT,

[2% 3R]

1) . Yoshiok ' M 12. 2400 (201 %] 2: %ﬂ(ﬁ?&lﬁﬁ'é(a) E£E5%2, (b)
(1) J. Yoshioka, et al., Soft Matter, 12, 2400 (2016) 3 &@(0)4@DTC$/E}M§@*$§WWZ§
(2) S. Bono, et al., Soft Matter, 13, 6569 (2017)  [Al#iz DR YeBEMEESL., 2T v =

(3) S. Bono, et al., Soft Matter, accepted (2018)  ~ b3 0.67s Il THRE L 7e,
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EEES R T ox T U T 4 ZR o ThLT
(LBKRE) BB HA

[1zT®iz]

HFREEEFOLIIC, HOWEKEZOHEGMEEDEESCTERAEDE D Z LAWY
B, TOMRIIX TV T 4 2FFOL S5, X7V T 4ol HE7 a7 o X )it
RN 7Y 7 L TRy, FiLER AT 5 2 & ClrEER T2 Z LA HkDS, 2ol
HEEB O F L, TORT RS TNEF 7 V7 410 T, EANRET S, T72bb,
FHFRIZHE SN DR N EHERO O EHFAIZETe D Th VX, £ T E I N DR 1XRlEL
HoOADF T Z EnEIfF D, FalE, ZOROBIE LT, TV T 4 &R
B 1% ABHRIC B S, AWK OEEED 3 72 b B O F i h & IR T T,
Ba OFIZEI 2 & T VT 4 ROWR Y A R — V& FFo TR % FHREEG I i S 8,
[EfiREH kT L TRl 2 OFENCEIK 2 & 285 L T& 7z 12, 22 Clk, BTN EER %
FF ORI 72 PRSI0 LT, F TV T 410 UT, ED X ) ICHEET 202 HET D,
[KR L EE]

2
1D H>OMBENS DT 1Tk T | B

PN
¥EZD, ZOOHBORTHINFT YT )9
4 &5 25, WRER OB IIWEB % 5 w, ) "

NF—ZFFO, ZORFIE, #CEEL IO
VATRIREE D, = Xy — XL DED S E I \ o “1
lZa |
1

25 EEREal LT, —aB-x-B/2DD>=% 2k ‘ u
é -,

Wt &R OEN T FATICEL . ADYA 1T
W LR ORFIER IR M T 5 3, 2
DELHS D ME D & A B B w DR 2 5 1. 2SR
XHZETHRFZEHEISED Z RS,
[EHRICED, 7 _TRB X, ¥ U T 10 U CRERENC AT /R IEA D st = &
770 BEINER A D> aDBGE, i TCRIND, EOBEREEIL, (V) = M(w)B* L
LOME D 4 F( 2B L,

1 a?y? 15  wt? 1 wrs
2949120 n?h3 C2RZ1+ (wt1)? + az1+ (wrz)z}
L%, 2T, qIEAEE, r bl R ORNIEE RV | R OO JE O O FEIHREE TR
MThsd, ZOM)DRIZ, sin20N T BXTAIRKA DX T VT 4 IZHESNTEBEIZ 52 T
W5, OO T, BEEOEEEwIZ X > THBEIGMOIEANET D &N h
o ¥HIFVI 2L —va ROV THLERT D TETH D,
(2% 3CHk]

(1) Masato Makino and Masao Doi, Physics of Fluids, 17, 103605(2005)
(2) Masao Doi and Masato Makino, Physics of Fluids 28, 093302 (2016)

(3)Tsunehisa Kimura, Polymer Journal, 35, 823 (2003)

X = x (g +upuy) + xy ugig

M(w) =

sin260 {
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BOBMBE T COMERIGERR LY 7 h=F—DF A FI7 R
(FRZE)IIRER) SR KRS - W E - lUn fak

EZROSEFRIAL T, SR 2RI DI 72 A A — VD) T h~e B — T T 505 1 DGR
R B ST D28 - T, B OAES A OB S o7, W B 32 ST LB L 72
H3EW e~ 0l A FITANEBLSND[1], ZOLH72 Pkt 727 b~ —Zdis 3 1uE, b
RS FRY NI =7 12> TR 2 BN A MBS O BRI BN L BIEH 5T T /L 5 DRSNS HiFES
D, Bl 21X, WA r—UNMEA W | EMHENA N TICE B LTS, Bz, =
R DV CIRES IV VAR B, SRR C Lo TR VR E AL | EORMER K E
EALSE D, ZORISEFET 21 & 350 nm AT DOEEAMRIT, KCNEERE L Do 11T B %
B2 120N | AR — VDI T I B —DH AP IV A% HBE T ALFELUG DT | S8R IS
IZXo THIEIF22E3TED,

1. il > T BT

BKMED =RV LA U ER(NBO)Z %5y &5 i % 7
FEL, ZHUCERSINR BRI L2 2 A | SR AMIE O J5 TN ))&
Tt AR ZE & RNELTE[2], MfE AR5 NBO I, RS FR ST
T CTHRETEEDOH DAL AL EREE DM, HEOEINR RS H T
FOGHETTIE, [l _EoZ OO R R E R TREW, ZORER,
MiE R E LOREEN AEMED, T IR loEBES  § S B
SIILIMSNG, SHIC WHEPNEICHBT DMEORALE, 20 gl en wmpr e e
BB A ST AR BRSO Z BN LS LT, £)CEOEREY i

2. BRIV ERH AL 'RV

BK LD RIGIZ = a XDV VIR BRI ROV IR A UVEREFRT UVERST 4
G Oy TSR DR I TERAMR RSB 8 IS BEFLLIN

RO DT Z DL w B LTz, SHIZZORU 7V E |
MDD R NS DR 7 VICNENCE AL BV 7L
BT, WO 7 UL SO RS 7 LS TH RN
YRR EIVEES L TOBIZH b BT, SRR 2L > TT:
BOXAIL T THRALL, ZONEHORH DM TAHZ L% DNA &
FENEFILTHEAAFEEHNBIEICIVA LN LT, 20

. RIMREHIZLSHHER
FyEX, AERHIICEEEL LT, X7 IVNERD D OB RN ’\/;)bﬁ\ba)DNAfiﬁHj

LM RE L O HFiEE L THKE,

[ 3]
(1) K. Suzuki, T. Toyota, K. Takakura, T. Sugawara, Chem. Lett. 38, 1010 (2009).
(2) K. Suzuki, T. Sugawara, ChemPhysChem 17, 2300 (2016).
(3) K. Suzuki, K. Machida, K. Yamaguchi, T. Sugawara, Chem. Phys. Lipid 210, 70 (2018).
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BEGEES VDX N =705 E
CRAMPERT) SROPFRE., HRASF, Li Xiang, LRIL FE54

[iIxC®iz]
KM 24 Fa 7 i, R, IBE, pH OB HOBREZITISE L, B DR
EEAESEDLZEND, T T az— 2B BM B E~OICHRIRF IS, R, SR
BOSZBAEIZBET AP RIE i < 2 BATONTE Y . BEERAYE 7 X SEBRAICAIR D E D ST
%, ZTOPTHITE, FRERILFEELCST)ZAT 2 AEEEAEMEDOE VR Y v — N RE S
N7z[l]e ZORY)~—DOEKREKIZT 7V L—rERIZAZ 27 ) L—FOESITH L, U
TxF LY a—LOMEEAEL TR, ZOMEEAEEIC L - TK - Bikfnz 5] i
T, HOBENRELD EBEX LN TS, £, IO F L7 ) a— o=y M
WHRAF L CTHEERIEE S LD 570D, 2 MOMIBIREN AR LR ~—2LEETH 2 &
TEEICE D TSNV REOMHEBEBIRE L HE T 5208 T& 5, LarLl, BURTIEZ, 2
NHERYw—BLOENELE LIz A RV OIREIRENEA B = X 5 EZFIUTHE S Yk
ZALDOARIZZ U<, BEREIM RIS T 728X GHESH TG & HDREETH A LE TH D, AR5
TiE, fIHIc® s TF Lo Va— o=y MEAT LRI v~—HES SN NA R
27O AR S 2 & il T, RS, BIROGHEGELEDLS) 2 W T, I K-> T
bT 27 VoL AN L, #EimT 5.
R L EBE]
15 572 BOELEERE o H CAEBEBI%L & 7R 9 (Figure 1a), —f%(Z /7 /L@ DLS & TiE, BE—o
BB CRURFTRE 2 7 v MU — 7 Bk D b E (WAL 2 Bl T & 53], —FH. K
WRSECTHERL L 72 7 L OI5AE, A E 721 TIRIR BB IC B b & T RITEH E 2 K 0 HiEVE
— RO 2 ONBEIN, U2 FEORRD LCST 2#H 425K ~—2 @S L7 LN
Iz W, @ FHEILERSE LSRN AL D L& X T D, FERIC, Figure 1| O
ERNTT 4 v T 4 2 7 ZATO AT DIVIARBERED B A S - 7219 b & OB R (Figure 1b)
IEER SR IS > THBT D2, @ o
SSEELTZ R AA VHED Slow T— FD e
HEERT 1A FIRICHENEEML, & .
SFEEFEENEE LI RAL UREERE 2 .l
LTW5 Z & &R L T 5 (Figure 1c),
Q\J:@J: 5 L:\ ﬁ::E‘ﬂA\OU 7%%77][51:§L o 1:)’ 1;’ 1;' 1:1" 1:)' i:f \12)\3 11’1‘7 :(1(6) | | .
T [ms]
TS DIREISENE T L SRR D T |
REEBRDERT 2 LB b, E SO men il e
B THET 570 & Ot BRI -
T 52 LIS H% S B ITHEME CRERENK et (€]

N Sz o Figure 1. (a) Scattering intensity time correlation
1% 22 = iz AS Z . .
DHND TN OREHREE LT DR function observed at different temperatures.

AR D EEZTND, Temperature dependence of (b) the correlation
[ 3C#k]

[1] Lutz, J. F.; Hoth, A. Macromolecules 39, 893 (2006)

[2] Kureha, T.; Hayashi, K. Ohira, M.; Li, X.; Shibayama, M. Macromolecules accepted (2018)

0.1 | ocom

E(Zp(t)_l
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DNA ${RIRFRB LS FRE L2 RN & T2 FROFEN
(RKBHAE - 2 M)l k) REFAEL - LA T2 - AR 2 BR IE 2

EmORIRBIOZEOREZWE I ARNOMEIE T A%, e E s o7y 7 b~
H—Z HWTAN LA L 2R T 57 7o —F BNEaThD, EamTE RO
TR~ DREE ST, %HH@@E CHAEICRERS S, BUFMIIZBN T, BaEH
FELDX AT IV AT, DNA IZEZIAENZESE R GBI 78 OB LFERICED, 2
NRIBEFRBTHZ k(i\%fﬁﬁ”)féﬁzéﬂﬂ%# ZD I Em EEIRAAA A DI HT A RO I
RATAFAE LT R AR A S B 010> D i > TUN= & 138 2 B,

BEICE % 13, N TR E S TR S—=RAV NI Y 350 %A T U U 7L (GV)NED
TO DNA L GVDOH CAENERL TRIARDOEFEITKRIL TWD[I, 2128, NE
L72 DNA DI #R LU CORENIAME TII/h 72, FOES, GV NEFCTHYTEL 72 DNA
@i\%@bw%ﬁ/ﬁﬂm’* ZEUDED I TEAIL T 2D, GV TRENICHa AL T T4

DSy FPEfRIBE LRy T (C@DNA)Z TR 55 2 55, Zhhs DNA ﬂ]\«\/
N ORE B CAEFEDRE BRI > TNDET DR % %@f KT Al KOV A% e

BUFAHEFENRICIERICREA L=, 2O 1Al Z 35175 DNA O E I, él%ﬁ
DRSS TR A AL FH o TS AR RE DD w/.i“%’%%éi EMENRDHD,

T T HEDRERL DNA 25 AL 3 D GV (EREE — ) # HE L. M50
B0 F-RIBRARNFEEL 95 GV D@ L OFOEEIZ SV T, 7a—F A RARIZX
524 GV(10ME) DL F AT . 365 SEBAEE A FH 230 GV #2(10°~10° EYDE Z. i
BLOL H— GV BlIBICLHEREELOBHLY, DNA OHE & ZERICH DM
NHHZEE R ML, ZOZ &1L, DNA OEHENE#REL TOEREIZHSTNDHZ LA E K
LCW5, T7bbIiRE BB A2 L2 WEAERET VAN LISV TH, AT
WOFWNDANIFET DL RESNTZ (K 1) , SHIZE/2D8{E D DNA #NE LI2#E D GV
2 VFERINZAT, AR H ORI TR A2 TEEME N B T2 L LR >
7o TNHDORRIE GV BTV N THIEIZ B (LD A REMEZ RIBL TUND,

Mechanism of Gene-expression of a contemporary living cell

Protein

Central Dogma

Mechanism of Gene-expression of a GV-based protocell

DNA Catalyst
(pseudsEnzyme)

Lipo-deoxyRibozyme

X 1: NLTHlRiCB T aREME S NIV T~
[2% 3R]

(1) K. Kurihara, M. Tamura, K. Shohda, T. Toyota, K. Suzuki, T. Sugawara, Nature Chem. 3, 775 (2011)
(2) K. Kurihara, Y. Okura, M. Matsuo, T. Toyota, K. Suzuki, T. Sugawara, Nature Commun. 6, 8652 (2015)
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