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SYSTEMS AND MOTIVATION METHODS

Since DNA can transport current technological applications have
port ¢ sital appli® CONFORMATIONAL SAMPLING ONE-ELECTRON OXIDATION POTENTIAL
been developed: nanowires and electrochemical biosensors.
; . . 1
! ds-DNA Classical Molecular Dynamics AG,..g = 5 ((V[E) N — (VAE) N+) — G(€(404))
) S?&EﬂéﬁgACACACACACACACACAC > o .,_ 1) dt-‘g'poly(AA-T'l') 3 |
? SigﬂéﬁgAGAGAGAGAGAGAGAGAG - = 3':1TT-ITTI-TT-ITT'5-' AE — AGTed 0
v » , . red — - Yred,SHE
K Ssépctzzl}é‘ércCCATATATATCCCCCCCC = — 2) ds-poly(GA-CT) é é % i g : neF 4
> . 7 A 5 GAGAGAGAGAGA-3 o |
Y SST-'?'(F)'IFV'IEI(EFTCGCGCGCGT'ITTT'ITT 5 " : , 3-CTCTCTCTCTCT-5 ﬁ v '
? SS(E'FI)'(():I'?!S:II:CTCTCTCTCTCTCTCTCT L A 3) ds- - | |
T R ATRTRIATAT 3 9 N
o reret _t 3-TATATATATATA-5
. d - | - ° ) [
R QM/MM Molecular Dynamics Hybrid QM/Classical
3'-CCCceccccceccee-r

AGAGAGAGAAAAAAAAGAGAGAGA > H : 5) ds-poly(GC-CG) Marcus Th eo ry
Dsnpoiee  oceccrererere | (R s P st VIE,/VAE, VIE,/VAE, VIE,/VAE, VIE,/VAE,  VIE/VAE. VIE/VAE, VIE,/VAE,
R — b S - 6) ds-poly(GT-CA) m—1 [ 7
I N ‘ 5-GTGTGTGTGTGT-3 B 1 4 11

e | L @ INTRA/INTERMOLECULAR CHARGE DELOCALIZATION 7=~ ) |1~ (Z"‘?’”" 1 qj) (m—i+1)

O XTB  @Cap QM - =1 L J= _

RATIONALIZATION OF REDOX PROPERTIES
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Larger reducer character in a ds-DNA than in ss-DNA AC . AC AC AT cC T CT

Redox properties are affected by the sequence of each strand Linear combination of homogeneous ss-DNA redox properties

CHARGE TRANSPORT MECHANISM CONCLUSIONS AND REFERENCES
CONCLUSIONS

Charge delocalization increases the reducer character

THEORETICAL MECHANISMS
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There exists a competitive effect between intramolecular and intermolecular
delocalization.

The composition and the sequence of a strand tunes the reducer character.

Charge transport iIs carried out through a hybrid mechanism with
predominance of hoppping.
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