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A model of DNA molecule vibrational dynamics has been constructed taking into
account the system helical structure as well as the general case of nitrogen bases arrange
ment. An ideal model taking into account the molecule helicity but not its heterogeneity
has been considered as a specific case. The vibrational frequencies have been determined
analytically (two optical branches and one acoustic). The character of amplitudes and
sound speed dependences on the wave vector has been determined and conclusions on the
vibrational motions of the B-DNA double helix have been drawn using these data.

IToctpoena momenp kosebatenpHOM nuHaMuku Mosekyasl [JTHEK, koropaa yumTeiBaeTr cuu-
PaJIBHOCTb CHCTEMBI, a TaKyKe YUUTHIBAET OOIIWII CIydaill pPacIoIOKeHUA a30THCTHIX OCHOBA-
Huii. Kak gacTHBIN ciyuail, pacCMOTpeHa MOeaJn3MpPOBAaHHASA MOJeIb, KOTOpPasd He YUUTHIBA-
€T TeTepPOTEeHHOCTh, HO YUYMUTHIBAET CIUPAJIBbHOCTH MOJIEKYJbl. HalieHBl 4acTOTH KojJIebaHUM
B aHAJUTHUYECKOM BujIe (IBe ONTHYECKHe BETBU M OAHA aKycTtmueckas). OmpemesneH xapakTep
3aBUCUMOCTH aAMILJIUTYA M CKOPOCTH 3BYyKa OT BOJIHOBOT'O BEKTODPAa, HA OCHOBE YE€ro CIEeJIaHBbI
BBIBOJBI O KoJie0aTeJbHBIX IBUKEHUAX ABoitHOM crnupanau B-ITHEK.

The complete information on proteins and thus on an organism as a whole is known to be
coded in DNA macromolecule [1], but the mechanisms of the genetic information transfer
are not studied enough. To understand such mechanisms, it is necessary, inter alia, to
determine the character of double helix dynamics dependence on the nitrogen bases se-
quence. That is why the results of the computer simulation attract a special interest. Using
molecular dynamics simulation methods, Young, Beverige, McConnel, and others have shown
that the binding sites for metal cations and the conformational mobility of DNA depend
heavily on sequence of base pairs [2—4]. Their results correlate qualitatively with experimen-
tal data [5—7]. The vibrational dynamics of double helix was studied by Matsumoto and
Olson using the normal mode method [8]. They have uncovered a correlation between
bending vibrations and sequence of nitrogen bases.

But in spite of obvious successes of the computer simulation in this field, the models
providing the determination of correlation between measured quantities and dynamical
properties of the system are necessary for physical interpretation of the experimental data.
This circumstance determines the actuality of this work. Today, there are several models
describing the vibrational motions of double helix [9-11]. Each of them is intended to
explain specific peculiarities of the structure dynamics. For example, the four mass model
[9] describes intramolecular motions of double helix (the vibrations of nucleosides as pen-
duli, the hydrogen bond stretching in base pairs). The models introduced in other papers
[10, 11] were constructed to determine of the role of ions that neutralize the phosphate
groups in the low-frequency (<250 cm™!) vibrations of DNA molecule.

In this work, a model of DNA normal vibrations is developed. This model takes into
account the general case of nitrogen bases localization. The object of the theoretical inves-
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