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This thesis consists of three chapters on the studies of EET in DNA. This study has been investigated in
order to explore the mechanisms of EET in DNA based on the established D-DNA-Ac system using femto-second
transientr absorption spectroscopy. A

In Chapter 1, we directly measured the EET rate in DNA conjugated with tetrathiophene (4T) and
diphenylacetylene (DPA) as D* and Ac, respectively, by femtosecond laser flash photolysis. Employing 4T and
DPA is also useful to follow the reaction process by transient absorption spectroscopy, because the reaction
intermediafes expected for the present D-DNA-Ac can be distinguished by the spectroscopy. It was determined
the rate constant of the excess electron hopping through DNA. To the best of our knowledge, this is the first
determination of the EET rate constant in DNA.

In Chapter 2, a bithiophene (2T) derivative was used as D. From the dyad systems, in which 2T and a single
nucleobase were connected, it was revealed that !2T* donates an excess electron efficiently to T, C, and A,
despite A is a well-known hole conductor. The free energy dependence of electron transfer rate was explained on
the basis of the Marcus theory. From the DNA hairpins, it became clear that 12T* can inject an excess electron

not only to the adjacent nucleobase but also to the second neighbor and so on. From the charge injection rate, the



—29h—

possibilities of smaller value and/or charge delocalization were pointed out. In addition, EET through
consecutive C’s was suggested. V

In Chapter 3, we investigated EET in DNA by tethering D, N, V-dimethylaminopyrene (APy), to DNA. APy is
expected to be a pH-sensitive D, which is useful for detection of DNA sequence and sensing DNA environment. It
was revealed that APy changes donor-ability toward DNA at pH close to neutral due to protonation of
N,N-dimethylamino group. Laser flash photolysis study on DNA hairpins conjugated with APy and DPA
revealed that the excess electron injected from !APy* to DNA can hop through consecutive T’s, and was finally

trapped by DPA generating DPA"~.
WXBEORRENDEE

AL T, ZhE CRESERA SN =FOR1ro7-, DNA WBRIEFBHE 7 = A MRS ERE
P L ONBERINEIEIC L EEAET 3 2 LD TSI L. DNA PEBRIE AR, DNA PBRIE
BB ORREER EIZoVWTHATZbDTHY . BONIEERERICOVWTERNT S LROEY ThH 5,

(1) DNA IZ tetrathiophene (4T) & diphenylacetylene (DPA) ZEfiL. 7 = A MRS FRBEIER
H X UNEERNPEZITo T, 4T REREE T L O CEROBESEZ V., 4T b T KEFABET
BT Y. 675 miZ 4T FOHNAF A & 500 i DPA T OWNT =4 BB S22 b, 4T x5
DPA £ COBRBFBENRI B Z L 302 ol DPA T VINT =4 v OAEREE L DNA DR SITREL
TEBL 20 | EERMFAND T D T~0 1 BFE hopping ML 4.4 x 1097 THBZ L BWbhoTz,

(2) DNA IZ Bithiophene (2T) ZEAL. 2T DABFIZ L - TA, €. BLIRT~OEFENBERNESE
&, TOFEED, Marcus Bigd b LI LI BHTRNVR IR LT, T, 2T O—EEREREN S,
PEEERE R TR 3 BB, A BB DEETLETFREAZIND Z & EAESKEZET N DNA KR
FlLERTWABY, b L IINSRBIE (ky = k exp(-fRy)) ZHHOZ LRFHREN, LT, TEC
DBIEENTEA Eh iz DNA OES| TIXTERIREDEI ML, CREZETBH DRI DZ Lbholk,

(3) pH DEALIKBBAR YV AFNAT I/ ¥ L (WPy) & BTFHEE5. DPA 2 BETFZFH L UCHER Lics
A pH8. 0 Bl LD L—F—HBE T T, APy 225 DNA ~DEFIENBRE L DNA WBHETFBEBR AR S
. TRI® single step electron hopping BEEEH((5.1 + 0.9) x 10° s7) ZWE LT,

P kDX iz, FRIE, HEEH»D DNA ~OBEFEABRL . Thic\WTEZ % DNA NERIET
BEB LOETEAFE COEBBERICOVT, 7 =b MNIRRSFEBETS LS L OSBRI EE* A
WTH BN Uiz, AHFZE T b 2T/ o7z DNA PIBRIBRBEI O SUSEIL. EBWBEIEE L OXfH
PO LERELS . S5, L. £W%E. TESTFET TR T /MR EOLMER L OBENL b
SBOERAHFEINS, Lo TARIIBELHRILL LTHESS O LRBD S,





