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Tema gucepranii:

1. MeTogy KOMII''OTEPHOrO aHai3y JUCKPETHUX MIOCIIOBHOCTEN

2. Methods of computer analysis of discrete sequences

Pedepar:

1. lncepranist npucBsYeHa AOCHIIPKEHHIO CTPYKTYPHUX 0COOJIMBOCTEN AUCKPETHUX TocigoBHocTell y JHK,
3aBaJOCTINKOCTI TEHETUYHUX KOJIB IIPM TOYKOBUX MYTallisIX HyKJI€OTUIB Ta BIUIMBY 3aBaJOCTIMKOCTi Ha T€HETUYHI
3aXBOPIOBaHHSA. Ha OCHOBI MaTeMaTuyHUX (POPMYJI BCTAHOBJIEHO, 110 B ofHOMY JaHIory JJHK 3HaxoguThcs
IIpu6JIN3HO OHAKOBA KiJIbKiCTh KOMILJIEMEHTAPHUX HYKJIEOTU/IiB, & KiJIbKICTh KOPOTKUX IIOCJIiJOBHOCTEN
HYKJIEOTU[IiB IPUGJIM3HO CIiBIAJA€E 3 KiJIbKICTIO 06€pPHEHO KOMIIEMEHTAPHUX [OCIIiOBHOCTEN HYKIE€OTUIB.
BuBeneHO HETpUBiaJbHI ITpaBUJIa 3HVKEHHA Ta MiABUILEHH CUMETPIi. JOCIiIKeHO CUMETPil0 CTOCOBHO
aMiHOKUCJIOT y 6i/IKax, o CUHTe3yI0Thcs Ha saHuorax JHK. TIpoBeneHo 064unciiioBaibHi eKCIIEPUMEHTH, SIKi
NiATBEPAWIN CUMETPIiIo JJ1s1 OKpEMHUX aMiHOKHMCJIOT Ta iX Map y opraHiamax 3 IpocToio Oy/10BOIO reHoMa. 3
ypaxyBaHHSM BiacTuBocTell cumerpii y JHK nobynoBaHO CUMETPUYHUI KO, BiTHOCHO NOJISIPHOCTI aMiHOKUCIIOT
[IpY MyTalifIX Y HYKJIE€OTHIAX, 3aBaOCTINKICTh KOT'0 Ha MOPALOK MIEPEBUIYE 3aBaZOCTIMKICTh CTAHLAPTHOIO KOTY.

[IpoBeneHO MOPiBHAHHA CTaHAAPTHOIO KOLY 3 BUIAAKOBO 3T€HEPOBAHUMU KOJAMU. JIOCIII>KEHO 3aBaJIOCTINKICTh



reHeTUYHMX KOofIiB. Ha OCHOBI 6a3 JaHWX reHETUYHMX 3aXBOPIOBAHb 3a JOIIOMOTOI0 CTaHAAPTHOTO KOAY IePeBipeHO
TpUCTa MYTAalill, sIKi IOB'A3aHi 3 pi3HUMU TUIIAMU 3aXBOPIOBaHb. [IprbIM3HO MI0JIOBUHA 3 HUX [IpUBeEJa 10
IIOPYILIEHHS MOJISIPHOCTI ab0 10 MyTalliil TpPeTboro HykjeoTuaa. CumeTpudHuil kog, y 80 % BUINIAIKiB BUIIPDAaBUB
NOPYILEHHS NOJISIPHOCTI IIPY MyTalisIX KOGOHY. TakMM YMHOM, CaMe MOPYLIEHHS OJISIPHOCTI aMiHOKUCIIOT Ma€
3HAYHUY BIUIMB HA BUHUKHEHHS 3aXBOPIOBaHb. CTAHIAPTHUN Ta CUMETPUYHUY KOOV BU3HAYAIOTh JOJNATKOBI O3HAKU
MyTallill, SKi [10B's13aHi 3i 30€pe>keHHsIM Ta [TOPYIIEHHSIM MOJISIPHOCTI aMiHOKUCJIOT IpU MyTauisgx. ToMy 1110
iH(popmallito MO>XKHA BUKOPUCTOBYBATHU IIPYU AiarHOCTULi FEHETUYHUX 3aXBOPIOBAaHb 32 JOIIOMOTOI0 6aileCiBCbKUAX
npouenyp. O6rpyHTOBaHO NEPCIEeKTUBHUI KOMII'IOTEPHUN MiAXiM 70 po3MizHaBaHHS IeMaToJIOTiYHNUX 3aXBOPIOBAHb
Ha IPUKJIaZi epUTPOLMTO3iB. 3aBIsSKY MBUIKIN pOOOTI 6aiieciBCbKUX MPOLenyp Ha KOMIT'IOTEPi IWJIIXOM Ilepebopy
3HalIeHO KOMOiHaIlii MOKa3HUKIB 3 Ha6iIbIll BUCOKOIO SIKICTIO po3Mi3HaBaHHS. TakuM CIIOCOOGOM MOYKHA ITPOBECTU

LIBUAKY AiaTHOCTUKY, HE IIPOBOMSAYM BCi aHAJIi3U MaljieHTa.

2. Dissertation is devoted to a research of structural features of the discrete sequences in DNA, a noise immunity
of genetic codes at dot mutations of nucleotides and to influence of a noise immunity on genetic diseases. On the
basis of mathematical formulas it is established that in each DNA strand contains approximately equal number of
complementary nucleotides, and the number short sequences of nucleotides approximately equals to the number
of reverse-complementary nucleotide sequences. Uncommon rules of symmetry order decrease and rule of
symmetry order increase are output. Symmetry to amino acids in proteins which are synthesized on DNA strands
is removed. Computing experiments which confirmed symmetry for separate amino acids and their pair in
organisms with a simple structure of a genome are made. The symmetric code concerning polarity of amino acids
at mutations in nucleotides is constructed using symmetry in DNA which the order exceeds immunity standard
code. A standard code is compared with randomly generated codes. The noise immunity of genetic code is
analyzed. On the basis of databases of genetic diseases of a standard code three hundred mutations which are
related to different types of diseases were tested. Approximately a half of them led to disturbance of polarity of
amino acids or to mutations of the third nucleotide. The symmetric code in 80 % of cases corrected disturbance of
polarity at the mutations of codon. Thus, disturbance of polarity of amino acids has appreciable influence on
developing of diseases. Standard and symmetric codes define additional signs of mutations which are bound to
conservation and disturbance of polarity of amino acids at mutations. Therefore this information can be used at
diagnostics of genetic diseases by means of Bayesian procedures. Perspective computer approach to recognition
of hematological diseases is reasonable. Due to rapid work of Bayesian procedures on the computer by search of
indicators combinations with the highest quality of recognition are selected. In such a way it is possible to carry
out rapid diagnostics, without making all analyses of the patient.
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