JAIST Repository

https://dspace.jaist.ac.jp/

Title o0oooooooooUODNAODOO
Author(s) oo, 00

Citation

Issue Date 2015-03

Type Thesis or Dissertation

Text version

ETD

net/ 10119/ 12775

URL http:// hdl handl e.
Rights

_ Supervisor: ooooa,
Description

: HEN

dodooopuooogda

AIST

JAPAN
ADVANCED INSTITUTE OF
. SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



K 4 M E= OF
¥ AL o O fHhTITAYATUR)
oL i F 5 EMHMER
FALRGAAEH B CERR2TAEIH 20 A
Development of DNA nanoengineering based on ultrafast DNA
moo X B H photocrosslinking
(B B AUE SUS A -V 72 DNA 7 T%)
i # A £ B FEE O BAR @E dbReimEle Bl R Hif%
EA B 7 %
e B [ HEZR
P i [F] HEZR
FEI REACR A Hix
X ONEDEE

3-cyanovinylcarbazole nucleotide (““VK) has high photoresponsive ability, whereby the ODN
containing ““VK is photocrosslinked to complementary DNA with 366 nm for a few seconds. | focused on
a change of structure, creation of a covalent bond following [2+2] photocyclization using ““VK, and it has
high photoresponsive ability; these characteristics were adapted to DNA nanotechnology to create an
application that has a function unrealizable only with a native base.

In chapter 1, | demonstrated the photopolymerization of ODNs using ““VK mediated DNA
photocrosslinking. A stable DNA photopolymer was successfully created from short ODNSs rapidly by
irradiation at 366 nm, and its photopolymer was degraded to start short ODNs with a 312 nm irradiation.
And, this photopolymerization can create a DNA-RNA hetero polymer incorporating miRNA in a
sequence specific manner.

In chapter 2, | tried to create a DNA array structure equipped with heat resistance focused on the
creation of a covalent bond using the photocrosslinking reaction with “NVK. The simple DNA array
became a very stable structure which is not broken under conditions of heating and denaturing by
photocrosslinking. Moreover, the inserting position and number of “NVK allow regulation of the size and
conformation of the DNA array.

In chapter 3, | demonstrated the chemical shift imaging of nucleic acids using DNA photocrosslinking
of ““VK. The 19F MR signal was shifted -63.2 to -71.2 ppm by the change of spatial proximity and
electronic state in trifluoromethyl group using DNA photocrosslinking with ““VK. And, it was successful
the detection of 10 nM miRNA using 19F chemical shift imaging mediated HCR in sequence specific
manner.

In chapter 4, | demonstrated the feasibility of acceleration of DNA strand displacement by ultrafast DNA




photocrosslinking with ““VK. The DNA strand displacement was accelerated by DNA photocrosslinking.
The inserting position of “NVK greatly affected the acceleration effect about DNA strand displacement
rate, which a maximum of 29-fold as acceleration acquired in inserting ““VK into center-position.

In chapter 5, | try to the photosplitting using branch migration with a 366 nm irradiation without heating.
The sequence specific photosplitting using branch migration was advanced at room temperature without
heating with a 366 nm photoirradiation.

In chapter 6, | demonstrated template directed reversible photochemical ligation of ODNs using
carboxyvinylcarbazole (“YU). The template directed photochemical ligation of YU advances with a 366
nm irradiation for 900s with high efficiency, and this photochemical ligation did not advance without a
template and a change of alignment sequence by the sequence of the template Moreover | create a

photoligated self-assembled DNA structure.
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