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DNAは分子材料として研究すべき生物物質である
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Joice 2004

Rothemund 2006

Seeman Nature, 2003
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DNAの構造と損傷は密接に関連している

分子系の構造と電子状態ー「生物物質科学」を目指して



DNA

!"#$%&'(

)*DNA

RNA

+,-'

./0

12

!"#$

%&

'()*+

G -> T

G -> C

分子系の構造と電子状態ー「生物物質科学」を目指して

!

"#

!

!"

!

!

$!

!#

!

"#

"

"

!

"#%
"

!

!

$!

!#

!

"

""

"

"#%

!

!

$!

!#

!

"

"#%

!"

!

!

$!

!#

!

&

'

(

)

h!

!

T

!

!

$!

!#

!

"#

"

#
"

!

"#%
"

!

!

$!

!#

!

A

!

!

$!

!#

!

C

!

!

$!

!#

!

!

Sensitizer +

uv

!

"#

!

!"

!

!

$!

!#

!
!

!

$!

!#

!

%

"#

!

!"

%

!

#"

!

! "

!

!

$!

!#

!
!

!

$!

!#

!

"#

!

!"

h!

!

#"

!

! "

!

!

$!

!#

!
!

!

$!

!#

!

"

!"

"#&

TC(6-4)T<>T

wxyz{



3'

5' 3'

5'

G

GC

C

HOMO of DNA is localized at 5!G of GG sequence
Cation radical (Hole) is stabilized at GG sequence
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５－ブロモウラシルでDNAの電子状態を観る
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Product of Photoirradiated d(CGAAXUXUCG)2
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Watanabe et al.  J. Am. Chem. Soc. 2005, 127, 44

蛋白からDNAへの光電子移動
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Structures of Sso7d-DNA Complex

Sso7d-DNA Complex

5'-GTAATTAC-3'
3'-CATTAATG-5'

Wang, A. H.-J.et al.,  Nature Structural Biology 1998.

Sso7d: 
Chromosomal protein from 
hyperthermophilic archaeabacteria
Sulfolobus solfataricus

Phusion High-Fidelity DNA Polymerase
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 Intrastrand H abstraction at the methyl group of T5

Oyoshi, T.; Wang, A. H.-J.; Sugiyama, H. J. Am. Chem. Soc. 2002.
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Photoreactivation of Thymine dimer by Sso7d
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PNAS, 2006, 103, 16655
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電子移動はDNAの構造に依存する
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The Three Helical Forms of DNA
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B-Z transition dramatically increased the photoreactivity
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G10 in complementary strand was simultaneously oxidized.

G10 at the end of four-base "-stacks act as an electron donor !
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Change of fluorescene is fully reversible ! Molecular thermometer based on 

different !-stack of B and Z-DNA

Tashiro Sugiyama Angew. Chem. Int. Ed. 2003, 42, 6018
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