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Interaction of hydrated electrons
with 8-bromoadenine and
8-bromoguanine derivatives



Radiolytic Methods

H,0 —/\W e, (0.27), HO" (0.28), H* (0.062)
(radiation chemical yields (G) in pumol/J)

HO'/H* + (CH,),COH » H,0 + *CH,C(CH,),0H

K(HO") = 6.0 x 108 M-! s°!
K(H)=1.7 x 105 M-! -]

G(e,,) t G(H")=0.33 umol/J



Proposal
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5’ 8-Cyclopurine Lesions

H2N H2N
=N =N
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0
%,  5’R-isomer ¢,  5’S-1somer

Diastereoisomeric ratio (5'R):(5'S) = 2 1in both ss-DNA and ds-DNA

Dizdaroglou et al. Int. J. Radiat. Biol. 1988, 54, 195, Free Radical Biol. Med. 2001, 41,774,

Synthesis of both diastereoisomers
Cadet et al. J. Org. Chem. 1998, 63, 5245,

Biochemical and biophysical features of such lesions
Cadet, Lindahl and coworkers,
Proc. Natl. Acad. Sci. USA 2000, 97,3832; J. Biol. Chem. 2001, 276, 49283,
Brooks and coworkers. J. Biol. Chem. 2000, 275, 22455 J. Biol. Chem . 2001, 276 36051.



DFT-UB3LYP/6-31G*

LUMO

Computed at the geometry of 8-Br-dA




Pulse Radiolysis
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Kinetic Studies by Pulse Radiolysis
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In the presence of Molecular Oxygen
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Product studies

NH> HsN H-N
— N =N N ~N
\ /A 4
H Q’ l ,\}\5’ _ HO,, ,ﬁ:’) HO ,ﬁ:’)
O eﬂ{[ f 0 + O
H,O
OH OH OH
5’R—1somer 5’ S—1somer
t-BuOH (0.25 M) 70% yield

FE(CN);_ steady-state uM level (5°R):(5°S) = 6:1
Dose: 3 kGy
Consumption 38%



8-Bromoguanine derivatives
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R = ribose
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R = 2-deoxyribose
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DFT-UB3LYP/6-31G*

Computed at the geometry of 8-Br-dA and 8-Br-dG



Pulse radiolysis
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y-Radiolysis of oligonucleotide trimers

Starting trimer

YTXT?

TXG?

YXTT?

YCXAY

G(—starting)

0.31

G(c.dq—) =0.27 umol/]
G(H®) =0.062 umol/J

0.33

0.33

0.37

G(—starting) = 0.34
D.E-\

0.5
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Dose, kEy



y-Radiolysis of oligonucleotide trimers

Starting trimer | > TXT? | YTXG? | > XTT? | > CXA?
G(—starting) 0.31 0.33 0.33 0.37
G(Product) 0.24 0.24 0.17 0.08

G(—starting) = 0.34
Gle,) =027 umol/J = D_E-\
G(H") =0.062 umol/J £ -— ==,
° 0.1 -
k4 ¥ v
D'Dn::.cr 05 1.0

I
1.5
Dose, kisy



Electron transfer in oligonucleotide trimers

Nucleoside (N) X G A C T

k(e,, +N), 101M'st 045 060 082 1.0 1.8

0% 16% 45% 20%
45% - 45%  63% - 21%  10% i 45%  44% . 36%
STXT? YTXG? SXTT? SCXAY
o o | o] o]
STGT? YTGG> SGTT? SCGA?Y

90% 90% 63% 30%



Electron transfer in oligonucleotide trimers

STXT? STXG? SXTT? SCXAY
eaq_ J90% eaq_ J90% eaq_ J63% eaq_ J30%

STGT? STGG SGTT? SCGAY

weak bases strong bases

N (pK)) T (7.0), G- (10.8), A~ (12.1), C~ (>13)
electron transfer protonated



G-quadruplex

Tetrad
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Different G-quadruplex DNA structures

“edgewise” “diagonal”
TTA loops TTA loops TTA loops
3 3 , 5
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Tetramolecular : Unimolecular
Bimolecular complexes
complex complex
d(TGGGT) d(TTAGGG), d[AGGG(TTAGGG),]

with K+ with K+ with K+



Br-dG incorporation
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y-Radiolysis

G- TGXGT?)=0.32

GC'TGGGTY) =022
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it 0.3~
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X _aq o - % 0.2-
X £
G 0
G 0.1+
il
& 0.0
0.

Gle,) =027 umol/]
G(H®) =0.062 umol/]

Q Q2.5 1.0 19 2.0
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82% vyield



Excess electron transfer in G-quadruplex

e,q add ~70% to T, ~23% to G and ~7% to X

Q—X Q——
—_— Q— X— Q—
Q—<X—Q—H

Q—<X—QOQ—
QO—a—a—~
—_— Q— X— Q—
Q—X Q——

Q—<X—QOQ—
QO—a—a——-

—_— Q— X— Q—
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Q—X Q—

T T T

T T T T T T

G—quartets very effective 1n excess electron transfer

8-Br-dG moieties very good as detection system
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