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Enzymatic metabolic reactions compartmentalized in liposome with a skeletal DNA
nanostructure ('Institute of Advanced Energy, Kyoto University) OFuta Komatsubara', Peng
Lin', Eiji Nakata', Takashi Morii'

Despite the presence of an enormous number of molecules in the cell, metabolic reactions
accurately proceed in high reaction efficiency. Upon compartmentalization of substrates and
enzymes in intracellular organelles, it is believed that an increase in the concentration of
substrates and enzymes enhances the enzymatic reaction rate and decreases side-reactions.
Quantitative evaluation of such compartment is necessary for understanding its actual
bennefit and for the development of artificial organelle.

In this research, we have designed an enzymatic metabolic reaction system on a ring-
shaped DNA nanostructure which could be compartmentalized with liposome to construct
artificial organelle. Controlling the number and the location of enzymes within a defined size
of liposome would realize quantitative evaluation of the metabolic reaction in compartment.
Keywords : Enzyme metabolic reaction; DNA nanostructure;, Compartment, Liposome

RN Tidkk 2 2200 TRRIEL TV D IZH b b3, @O IS TERME2 Y
HBOCBHEFF SN TN D, R Th BH - BER 2R E O K E A L2 Hiigm/h
WE T, BELBAOREN LATLZLICX T, BARSHEENER L, &
BOSDERRNP AT D EEZBNTNWD, ZOEEOENTAGH T X T L Ml
ATHILL, EEIICEHET 5 Z & ITHEN ORI IS OBRICEE TH 5,

ARFFETIZY > 70k DNA F 0/ #islR V& @45 & LEBRR#OE Y AT 5 P
UARY —=LTKE(EL TAT/NGEE ZBRRET 5, BEROEENEL TN Y R Y — 4
DRE S ZEEIZHIET 2 Z & T RS2 ERINIFHEY 2,

liposome

DNA nanostructure enzymes

1) Self-assembly of size-controlled liposomes on DNA nanotemplates. Y. Yang, J. Wang, H.
Shigemitsu, W. Xu, W. M. Shih, J. E. Rothman, C. Lin, Nat. Chem. 2016, 8, 476-483.

2) A modular zinc finger adaptor accelerates the covalent linkage of proteins at specific locations on
DNA nanoscaffolds. E. Nakata, H. Dinh, T. A. Ngo, M. Saimura, T. Morii, Chem. Commun. 20185, 51,
1016-1019.

3) Spatially Organized Enzymes Drive Cofactor-Coupled Cascade Reactions. T. A. Ngo, E. Nakata, M.
Saimura, T. Morii, J. Am. Chem. Soc. 2016, 138, 3012-3021.

© The Chemical Society of Japan -D1411-2pm-12 -



