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In tro duc tion:
The struc ture of DNA is de ter mined among other fac tors
by in ter ac tions be tween nu cleic acid (NA) bases: gua nine
(G) , cy to sine (C), ad e nine (A) and thy mine (T).  A the o ret -
i cal study of the in ter ac tion is im por tant for un der stand ing
of sta bi liz ing forces in DNA and RNA. The in ter ac tion of
NA bases in a vac uum in now be ing stud ied in ex per i men -
tal lab o ra to ries [1-4] and a knowl edge of the po ten tial en -
ergy sur faces is es sen tial for an in ter pre ta tion of
ex per i men tal re sults. This in for ma tion can be ob tained by
per form ing cor re lated ab in itio cal cu la tions in com bi na tion 
with mo lec u lar dy nam ics/quench ing tech nique (MD/Q)
[5-6].

Meth ods:
1. Mo lec u lar dy nam ics/ quench ing cal cu la tions were

car ried out in the NVE ca non i cal en sem ble (Con stant num -
ber of par ti cles, vol ume and en ergy)  em ploy ing Cor nell et
al. AMBER force field [7], which gives re sults com pa ra ble 
with ab in itio data [8]. Due to com pa ra ble sta bil ity of sev -
eral cy to sine and also gua nine tautomers, all pos si ble com -
bi na tions of these tautomers should be con sid ered. Only

the most sta ble (sta bi li za tion en ergy higher than 18
kcal/mol)  and pop u lated (pop u la tion greater than 5%)
struc tures of base pairs were taken for fur ther ab in itio cal -
cu la tions. 

2. Ab in itio cal cu la tions. The ge om e tries, in ter ac -
tion and tautomerization en er gies of base pairs were de ter -
mined on  RI-MP2 level em ploy ing  TZVPP (5s3p2d1f/
3s2p1d) ba sis set.

Re sults:
In all cases  pla nar H-bonded struc tures are the most

sta ble and most pop u lated ones. The T-shaped and stacked
struc tures are about sev eral kcal/mol less sta ble (typ i cally
5-10 kcal/mol) than the struc ture of the global min i mum
and will not be prob a bly de tect able by ex per i men tal tech -
nique.

Among all pos si ble com bi na tions of tautomers the
high est sta bil ity shows ca non i cal Wat son-Crick (WC)
struc ture (-26.9 kcal/mol) fol lowed by the same bind ing
pat tern with N7 keto tau to mer of gua nine Also other bind -
ing pat terns of ketoguanine-ketocytosine tautomers are
very sta ble. The struc tures of other com bi na tions of 
tautomers are usu ally less sta ble (about 4-5 kcal/mol) than
the WC pair, in clud ing ketoguanine-enolcytosine struc ture
ob served in the ex per i ment [2]. An ex cep tion is an
enolguanine - ketocytosine nonplanar struc ture with sur -
pris ingly high sta bil ity (-25.3 kcal/mol), but due to un fa -
vor able ge om e try and sta bil ity of the enolguanine tau to mer 
it self, this struc ture will not be prob a bly de tect able.

Sum mary: 
We have pre sented a pow er ful tech nique for scan ning

of po ten tial en ergy sur faces of nu cleic acid base pairs,
which can be used for anal y sis of ex per i men tal re sults. It is
dem on strated that the use of stan dard pro ce dure based on
chem i cal feel ing and ex pe ri ence is not suf fi cient and sev -
eral mainly un usual struc tures can be omit ted. 
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