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Interconnection between conformations of isolated 2'-
deoxyribonucleotides (DRN), the DNA structural units,
obtained by quantum-mechanical conformational analysis
[1-4], and their conformations revealed by the X-ray
diffraction technique [5-9] in crystalline state, has been
established. It has been found, that among all possible
conformations of isolated DRN [1-4] several structures
(see Table 1) are close to the structure of these molecules
found in crystalline state [5-9]. Gibbs free energy values
of such ‘crystal-like’ conformations of isolated DRN lie
within the range of (4,7+14,3) kcal/mole, being large in
comparison with KgT under standard conditions. It should
be stressed, that the DRN structures found in crystalline
state are far cry from being both DNA-like and
energetically most favorable. The latter is due to the fact
that the DRN conformation in crystal is determined as the
result of minimization of the whole crystal’s free energy,
being the sum of individual molecules’ energies and their
interactions one.

In such way it has been demonstrated, that although
the X-ray diffraction technique is suitable to investigate
such structural parameters as chemical bond lengths and
valence angles, it is not applicable to investigate
conformational variability of DRN, described with the
torsion angle values, since this technique allows one to
obtain only one DRN structure out of more than 600. At
the same time, quantum-mechanical conformational
analysis is capable to reveal all possible conformations,
including ‘crystal-like’, energetically most favourable and
the DNA-like structures.
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Jocnioyceno 63aemo36’ a30k Kougpopmauiii i301608aHux
KaHoHiunux 2'-0eszoxcupubonykneomudie (JJPH) — cmpyx-
myprux nanok /JHK, i3 Konghopmaviamu, akux yi monexynu
Hadysaromy y kpucmanax. Buagneno, wjo cepeo xongpopmepis
i3onvoeanux /JPH naagni cmpykmypu, 0au3vki 00 mux, uwio
peanizylomuca y Kpucmaniyunomy cmani. Ilokazano, wo ixui
6ionocui enepeii T'iooca nexwcamov y mesxcax (4,7+14,3)
KKan/mons, wio 3nauno oinvue 3a KT 3a Hopmansrux ymos.
Takum uuUHOM, KEAHMOBO-MEXAHIYHUN KOHMOPpMAYITIHUIL
ananiz 0036014€ guagumu yci moxcnuei Kougopmauii /IPH,
GKIIOUAIOYU mi, W0 Peanizyiomoca y KpUCmaniyHomy cmaui,
eHep2emuYHO HaueuzioHiuwi ma 0i01021YHO KOMnemeHmHui,
AaKi peanizyromuca y cknadi JHK.

KiouoBi cioBa —  2'-nesokcupubonyxieornn, JIHK,
KOH(oOpMalii, PeHTTeHOCTPYKTYpHHUI aHaji3, KBaHTOBO-MeXa-
HiUHUH KOH(pOpMaliiHKiT aHai3.

l. BcTtyn

2'-nezokcupudonykneoruan (JIPH) € monomepHuMu
nankamu JJHK. B xoxi npomeciB perutikamii i TpaHCKpHII-
uii sk cama JIHK, Tak i 11 cTpyKTypHI JlaHKH 3a3HAIOTh
KOH(pOPMAITIHHNX 3MiH, BUKTMKAHUX B3aEMOJII€I0 3 CUTYaTHB-
HUM OTOYEHHSM (HANpHKiIa], OLIKaMH PeruTiKaTUBHOI'O
KoMIuTekcy). Tomy BHBYEHHsI KOH(pOpMamiiHUX MOXKIIH-
Bocteld JIPH craHOBUTH 3HauHWMH iHTEpecC AJIsI MOJIEKY-
JsipHOT OioJIorii.

VY [1-4] xBaHTOBO-MEXaHIYHUM METOJOM (yHKIIiO-
HaJly TYCTHHHM MPOBEACHO ITOBHHMH KOH(OpMAIliHHUH
aHamiz kaHoHiunux JIPH — i3ompoBanmx Monekyn 5'-
nesokcunutuaninooi (SALK), 5'-tuminunosoi (5TK), 5'-
ne3okcuaneninoBoi  (5JAK) Ta 5'-me3okcuryaHizoBoi
(SAI'K) kucmnor i BusiBneHo Bin 613 no 745 xonpopmanii
KOXKHOT 13 HUX.

Meroto naHoi poOOTH € BCTAHOBJIEHHS B3a€EMO3B’S3KY
MiX BHUSBJICHUMH KOH()OpMalisMH 130Jb0BaHUX KaHOHIY-
wux JIPH Tta ix koH(pOpMAIliAMHU, IO PEai3ylOThCI y
KpHCTaJiuHOMY cTaHi [5-9].

Il. Pesynbtatu Ta ixHin aHani3
VY Tabmuni 1 HaBeneHO 3Ha4YeHHs KOH(OpMAaIiHHIX
napametpiB Monekyn JIPH y kpucraniuHomy crani [5-9],
OTPUMaHMUX METOJOM PEHTI'€HOCTPYKTYPHOIO aHamli3y, Ta
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Tabnuys 1

Kondopmauiiini napameTpu KaHOHIYHHX Je30KCHPUOOHYKJICOTHIB Y KPUCTAIIYHOMY TAa BUIBHOMY CTaHAX

2'-1e30KCH- Crpykr Kondopmauiiini mapamerpu, rpaj AG™F,
PUOOHYKIIEOTH ypa o B Y € X P KKaJ1/MOJIb
5ALK X, [5] -42,9 165,7 56,5 -40,3 -177,8 213,7 -
87,[1] -30,3 138,5 52,5 -69,0 -172,0 183,6 5,66
X, [6] 1714 151,0 178,0 174,6 -101,4 1859 -
378, [1] -179,3 174,2 174,3 168,2 -169,9 178,6 9,43
5TK X3 [7] -172,2 -155,7 57,3 51,5 -136,7 25,6 -
158, [2] -171,8 169,7 57,0 68,9 -150,9 21,1 4,69
5AAK X4 [8] 56,6 -163,4 47,1 -68,6 -110,2 149,7 -
194, [3] 56,9 -160,7 53,5 -67,2 -121,0 166,5 5,42
5AI'K X5 [9] -57,2 1124 177,0 -123,1 -123,3 83,7 -
663, [4] -51,7 84,9 178,1 -179,2 -131,9 139,7 13,87
703, [4] -54,3 83,2 -176,5 -79,0 -123,0 40,9 14,31

IIpumimka: X, — Xs nozHa4aroTe kpucraniudi crpykrypu JPH [5-9], a BuaiieHi HamiBXUPHUM HOMEpHU BiAIOBIJAIOTh
HoMepaM KoHpopmepiB i3opoBannX Monekyn JAPH, orpumanux y poborax [1-4]

koHpopmepir i3ompoBanux SLK, 5TK, 5AAK i 5AI'K
[1-4], sxi € HAHOLTBIT OJU3BLKUMU 110 HUX. [3 HaBemeHHUX
JIAHWX BWIUIMBA€, [0 TIONPH HASBHICTh y KpHUCTai
3HAYHUX CHJI MDKMOJIEKYISIPHOI B3a€MOMIl BETMYMHU
KyTiB o, B, ¥, € 1 X y KpUCTAIIYHUX 1 ONTHMi30BaHUX
130JIbOBaHUX CTPYKTYpax BiJPI3HAIOTBCS MK COOOIO
nepeBaXkHo He Oinblie, Hix Ha 30° (Bunatku — € y SJAT'K,
By STK). Ilpu upomy yci koHdopmarii, momiOHi 10
KPHUCTAJIYHUX, HE € CHEPreTUYHO HAWBHIIMHIIIUMHU: iXHI
BiJHOCHI eHeprii ['i00ca 3a HOpMaJIIbHUX YMOB JIeKaTh Y
Mexax (4,7+14,3) kkan/Moib, IO 3HA4YHO Oinblne 3a
ksT=0,6 Kkkajq/MONh 3a HOPMANBHHX YMOB, OCKLUIbKH
CTPYKTYpa KPHCTaTy BH3HAYAETHCA MIHIMYMOM BiIBHOL
eneprii ['100ca ycboro Kpucraiy, sika OKpiM CyMH €Heprii
I'i606ca Monekyi, Mo HOro CKIIaJaloTh, BKIIOYAE i BHECOK
Bil CHJI MDKMOJEKYIspHOi B3aemonmii.. Kpim 1poro,
KpHUCTaTIuHI CTPYKTYypu X;—Xs HE € MOAIOHUMHU J0
crpykryp JAPH y ckmani JIHK. Pazom 3 TiM, cepen ycix
MOXIIUBHX KOH(popmepiB i3ompoBanux SAIK, 5TK,
SOAK i SATK, BusiBieHMX y pe3ynbTaTi KBaHTOBO-
MeXaHIYHOro koHpopmMarritiHoro ananizy, € JIHK-momiOHi
KOH(OpPMEpH.

BucHoBOK

BusBICHO HAsABHICTH B3a€MO3B’SI3KY MK KOH(DOp-
Mepam#  2'-I€30KCUPUOOHYKIICOTHIIB y BIJIBHOMY Ta
KPHUCTAJIYHOMY CTaHax, OJlep)KaHHX IUIIXOM KBaHTOBO-
MEXaHIYHOro KOH(OPMAIIHOIO aHalli3y Ta pPEeHTIeHO-
CTPYKTYpHOro aHami3y BiamnosigHo. [lokazaHo, mo cepen
koHpopmepiB i3oipoBanux JIPH HasBHI CcTpyKTypH,
OJTU3BKI JIO THX, IO PEaNli3yIOThCS y KPUCTATIYHOMY CTa-
Hi. TakuM YMHOM, KBaHTOBO-MEXAHIYHHI METOM J03BOJISIE
OUTBIII IIMPOKO AOCIIAUTH KOH(OpPMAIiHHE Pi3HOMAHITTS
JIPH nopiBHSHO 3 peHTTEHOCTPYKTYPHHM aHATi30M.
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