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Paramyxovirus — a group of viruses belonging to the Paramyxoviridae family and can cause disease
in various animals. Over the past 40 years, these viruses have been isolated from various mammalian species,
including humans as well as the birds. Avian paramyxovirus take a special place in infectious pathology of birds
that causes one of the most dangerous diseases - Newcastle disease.

Purpose. The main purpose of our research was to conduct a comparative study the biological
properties of two Newcastle disease viruses isolated from different hosts.

Materials and methods. Two Newcastle diseases viruses that were isolated from sick chickens with
gardening of Mykolayiv region, as well as from sick domestic pigeon from the city of Kharkov were used in
studies.

Results. In 2013, from clinically sick chickens from a small subsistence farming in the Mykolaiv region
that have not been vaccinated against Newcastle disease was hemagglutinated isolate was isolated with activity
of 1:256. When serological study paired blood sera from sick chicken in this farm, a significant increase
of specific antibodies to Newcastle disease viruswas established. Also this year from clinically sick synanthropic
pigeon in Kharkov it was isolated hemagglutinated virus with activity of 1:64-128.When serological and
molecular genetic identification it was established that both viruses belong to the Newcastle disease virus.
When comparing their biological properties it was shown that the virus isolated from chickens are velogenic,
causes death of chick embryos, whereas virus isolated from pigeons poorly reproduced in chick embryos
without causing their death and belongs to lentogenic viruses.

Conclusions. These results suggest the circulation of diverse pathogenicity and biological properties
of the field Newcastle disease virus in populations of domestic and synanthropic birds requires further study.

Keywords: Newcastle disease, chickens, pigeons synanthropic.
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TEOPETUYHUW AHATNI3 CEKPETOPHUX MPOTEIHIB 36YAHUKA KOHTAIO3HOI
NNEBPOMNHEBMOHII BPX

BonorTiH B.I.
HauioHanbHUM HayKoBUIN LEHTP «IHCTUTYT ekcnepuMeHTanbHOI i KNiHIYHOT BeTepuHapHOT MeauLMHUY,
M. XapkiB, e-mail: dalum@mail.ru

lMposedeHull aHania eeHomy 36yO0HUKa KOHMAa2io3Hoi reeponHesMoHii BPX 6ioiHghopmamuyHUMu
memodamu docnidxeHb Wo00 Hasi8Hocmi 2eHie, e8idnosidanbHUX 3a CUHME3 CEKPemopHUX pomeiHis.
3a donomoezoro pi3HuUx anzopummie rnepedbavyeHHs rnomeHyitiHux cekpemopHux binkie obpaHo 5 3 1095
npomeiHie Mycoplasma mycoides subsp mycoides small colony pegpepeHnmHozo wmamy Gladysdale. Y KoxHil
nocnidosHocmi nepedbayeHo fokanizauito ma nocidogHocmi iMyHo2eHHUX ernimorie. Ompumani pe3ynbmamu
Moxymb 6ymu eukopucmaHi npu po3pobuyi OiaecHoCMUYHUX | rpoginakmuyHux 3acobie npu KoHmMaziosHit
rinesporiHeamoHii BPX.

Kno4oBi cnoBa: koHTario3Ha nneBponHeBMOHiss BPX, cekpeTopHi npoTeiHu, 6ioiHdopmaTuka

30yaHMK KOHTario3Hoi nneBponHEeBMOHII Benukoi poratoi xygobu (KM BPX) Mycoplasma mycoides
subsp mycoides small colony (MmmSc) BBaxa€eTbCsd OAHUM 3 HaMbiNbL NATOreHHUX MIKPOOPraHi3miB Knacy
Mollicutes.

KM BPX 6yna nosHicTio nikBigoBaHa Ha TepuTopii YkpaiHu we B 1938 p. 3aBAsiKM BNpPOBaOXKEHHIO
CMUCTEMM O3[0POBYMX 3aXOLiB, KOHTPOSIO 3a PyXOoM Xyaobu Ta KapaHTvHy. Pasom 3 TMM MOBTOpPHI cnanaxu
HanmpukiHUi MuHyroro ctonitta B [loptyramii Ta Itanii npogemoHcTpyBanuM Hebe3neky BUHUKHEHHS
3aXBOPIOBaHHA Ha TepeHax E€BPOMENCbKOro KOHTMHEHTY i HEeOOXiOHOCTI BMPOBaKEHHSI KOLUTOBHMX 3axXOAiB
woao ii BMKOpiHEeHHs. B octaHHe gecatupivua cnanaxu KM BPX tpannsioTtecs B pagi kpaiH Asii, 3axigHoi
Ta LlentpaneHoi Adpuku [1, 2, 3].
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loeHTndikauis Ta oxapakTepusyBaHHS HOBUX cCrneundiyHUX IiMyHOreHHMX npoTeiHiB MmmSc e
0e3yMOBHO BaXXJIMBMM KPOKOM [f1s1 PO3YMiHHSI MEXaHi3MiB MaTOreHHoCTi LUboro 30ygHuka Ta Moxe Oytum
nepeaymMoBO0 4SS pO3P00KM BirbLl YyTAMBUX AiarHOCTUKYMIB | €DEKTUBHUX BAKLMH.

BuBYEHHS aMiHOKMCNOTHOrO CKnagy pisHUX MIKpOOpraHiamiB, y TOMy u4uchi i Mikonnasm, crtano
MOXMMBUM 33aBOSAKM PO3BUTKY METOAIB MPOTEOMikU. Takuin nigxig iCTOTHO PO3LUMPIOE 3HAHHS NPO aHTUrEHHY
CTPYKTypy 36ygHuka. Hanbinbwoi yBarn Ans MOWYKY HOBWX aHTUreHiB 3acnyroByloTb 6inku 30BHILLIHBLOI
MembBpaHu Ta CeKpeTopHi NpoTeiHn, 60 came BOHW B NepLuy Yepry € MilleHsAMU A58 iMyHHOT CUCTEMW OpraHiamy
xasdiHa. Takmm YMHOM, iMyHOreHHi Ginku i dakTopu BIpyNeHTHOCTI cnig wykatv came cepepn Uiei rpynu
NpoTeiHIB, 4OKNAAHUIM aHani3 SkMx AoCi He npoBeaeHun [4, 5].

Tomy meTor Hawoi poboTn ByB aHani3 CekpeToOpHUX NPOTEIHIB LUMASXOM BMBYEHHA reHomy Mmm Sc
Ta NOLLYKY BiAMNOBIOHWX reHIB, WO KOoAYHOTb BULLle3ragaHi 6inku.

Martepianu Ta metoau. [ocnigxeHHs reHomy Mmm Sc wrtamy Gladysdale (Acc.No. CP002107) [6]
NnpoBeAeHi 3a A0MNOMOroto B6iociH(popMaTUYHNX METOAIB i3 3aCTOCYBaHHSIM NporpaMHoro 3abesaneyeHHsi LipoP 1.0
(http://www. cbs.dtu.dk/services/LipoP/) [7], SignalP-4.0 (http://www.cbs.dtu.dk/services /SignalP/)[8] Ta TargetP
(http://www.cbs.dtu.dk/services/TargetP/) [9]. NopaTtkoBo BukopuctoByBanu anroputmn PSORTDb [10] Ta Cello
[11], ski nepenBayvatoTb nokaniszadito 6akTepianbHUX BGinkiB y KNiTUHW. AHani3 aMiHOKMCNOTHUX MOCNIAOBHOCTEN
LoAo KinbKOCTi TpaHCMeMOpaHHUX a-chipanbHux Ta B-6apenis nposBogunu 3a gonomoroto cepsepis TMHMM
[12] Ta BOMP [13] BignosigHo.

MocnigoBHOCTI NMOBIPHMX CEKPETOPHWX MPOTEIHIB BYNM BUBYEHI 3 OrNsA4y Ha HasiBHICTb NOTEHUiNHMX B-
KNITUHHUX eniToniB, BuKopucToBytounm Beb-nporpamu ABCpred (www.imtech.res.infraghava/abcpred) [14]
abo BCPREDS (http://ailab.cs.iastate.edu/bcpreds/)[15].AHania amMiHOKMCNOTHUX MOCHIAOBHOCTEN MPOBOAWNYU
3 BukopucTaHHaM nporpamy DNASTAR Lasergene (Bepcia gna Windows; DNASTAR Inc, MegicoH, CLLUA).
Mowyk romonoriYyHMX NOCNiAOBHOCTEN npoBoAMNKM 3a gonomoroto nporpamm BLASTX [16]. [MopiBHAHHSA
aMiHOKMCNOTHMX MOCNIAOBHOCTEN NpoBOAUIM, BUKOpUcTOBYHOUM Moaynb CLASTALW [17]

Pesynbtatn pocnimkeHb. 3 4acy CekBeHyBaHHA MOBHOro reHomy Mycoplasma mycoides
subsp mycoides (Mmm) 3’aBunacs MOXNMBICTb AE€TanbHONO BMBYEHHS SK OKPEMMUX FeHiB 30yaHuKa, Tak W
KogoBaHMx HuMu npoteiHiB. LWtam Gladysdale 6y BugineHun y 1964 p. B ABcTpanii Ta LWMPOKO
BMKOPUCTOBYETBCSA B SKOCTi  pedepeHTHOro, reHoM $KOro Mae JoBxuHy 6nmsbko 1 200 Tuc. H.3.
Ta npeactaeneHun 1135 reHamu, 3 akux 1095 kogytoTb NpoTeiHm [6]. BignosigHi BigkpUTMM pamkam 34nTyBaHHS
aMiHOKMCMNOTHI NOCNIAOBHOCTI BUKOPWUCTOBYBanu AfiS aHanidy 3a pi3HUX anropuMTMmiB Ta CUCTEM MOPIBHAHHS
3 aHanoramu. [ns LbOro 3actocoByBanv KOMOIHOBaHe OOCHIMKEHHSA MOCNILOBHOCTI OinkiB 3 BMKOPUCTAHHSAM
OEKinbKoX nporpam Ans NigBULLEHHSA TOYHOCTI nepeadavyeHHst CEKPETOPHMX NPOTEIHIB.

Ha nepwomy eTani gocnigpkeHb, kopucTytouucb pecypcamm SignalP-4.0 Ta TargetP, nepepbaudysanu
HasABHICTb Ta CTPYKTYPY CUrHanbHOro NenTuay i canty Moro BiglwenneHHs Ha nigcta.i OUiHKA aMiHOKUCIOTHOT
nocnigoBHOCTI Oinka 3 BUKOPUCTaHHAM HeWpoHHMX Mepex [8]. 3a pesynbTaTamu uiei poboTtu obpanu
81 npoTeiH. 3a gonomoroto nporpamu LipoP BusBnsanu AinsiHkv B NocnigoBHOCTI noninentugy(nvMno-6oken), siki
€ cavTamu Ona curHanbHOI nentuaasyv ABox TuniB. Ha ubomy etani Bu3Hauunu 62 npoTeiHn, ski MalTb y
CBOEMY CKNnafi canT Ans curHanbHOI nenetngasy nepworo Tuny Ta 39 — gpyroro. Lli npoTeiHn ckopiwe 3a Bce
BiHOCATBLCS 4O NiNONpoTeiHiB MembpaHu, TOMY AN noganbLlinx AocnigkeHb HaMy He obupanucs.

Omxe, Npy MOPIBHAHHI pe3ynbTaTiB, OTPUMaHMX 3a YMOB BWKOPWUCTaHHS UMX anropuTmiB, BigibpaHo
37 nocnigoBHOCTENW WMOBIPHUX CEKPEeTOPHMUX npoTeiHiB. Tabnuua 1 MIiCTUTb  y3aranbHeHi pesynbTaTtu
BiciHhopmaTUYHOro aHani3y uux NOCMigOBHOCTEN 3@ Pi3HMX anropuTMIB.

Tabnuus 1 — Pe3ynbTati nowyKy cekpeTopHux npoteiHis Mmm Sc wramy Gladysdale

Ha3sBa nokycy B . o .
rovowiurawy | ROmme, | Mosmincairy | Fouoraray | PSORT | uw | sowp | fosmr
Gladysdale

MMS_A0032 1050 29-30 MSC_0032 H/c 1 0 -
MMS_A0123 180 18-19 MSC_0111 H/Y 1 0 -
MMS_A0133 238 25-26 MSC_0117 H/C 0 0 26
MMS_A0211 1047 21-22 MSC_0184 3.M./3.M. 0 1 24
MMS_A0225 227 19-20 MSC_0198 H/3.M. 1 0 -
MMS_A0380 93 20-21 MSC_0344 H/LY 0 0 -
MMS_A0431 59 23-24 MSC_0390 H/c 0 0 24
MMS_A0433 114 21-22 MSC_0392 H/n 0 0 24
MMS_A0434 109 21-22 MSC_0393 H/n 0 0 24
MMS_A0442 44 23-24 MSC_0441 H/n 0 0 24
MMS_A0506 820 22-23 MSC_0456 3.M./3.M. 1 0 23
MMS_A0548 717 23-24 MSC_0499 3.m./c 0 1 24
MMS_A0549 970 21-22 MSC_0500 3.m./c 0 0 24
MMS_A0567 622 23-24 MSC_0519 H/C 1 0 24
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MMS_A0570 46 23-24 MSC_0521 H/Y 0 0 -
MMS_A0627 238 17-18 MSC_0574 H/3.M. 0 0 -
MMS_A0629 341 21-22 MSC_0575 H/n 0 0 24
MMS_A0678 832 23-24 MSC_0626 3.M./3.M. 0 0 24
MMS_A0687 750 27-28 MSC_0628 3.M./3.M. 1 0 -
MMS_A0689 750 27-28 MSC_0628 H/3.M. 1 0 -
MMS_A0694 750 27-28 MSC_0633 3.M./3.M. 1 1 -
MMS_A0697 753 28-29 MSC_0637 3.M./3.M. 1 0 -
MMS_A0732 407 20-21 MSC_0668 3.m./c 1 0 13
MMS_A0780 934 20-21 MSC_0711 3.m./c 0 0 25
MMS_A0857 630 33-34 MSC_0782 u/3.m. 1 0 14, 34
MMS_A0864 477 28-29 MSC_0804 u/n 0 1 29
MMS_A0872 679 33-34 MSC_0798 u/3.M. 1 0 14, 34
MMS_A0878 490 28-29 MSC_0790 n/n 0 0 29
MMS_A0884 292 19-20 MSC_0809 H/C 0 0 11
MMS_A0889 405 23-24 MSC_0816* H/C 0 0 -
MMS_A0890 405 23-24 MSC_0817* clc 0 0 -
MMS_A0952 107 21-22 MSC_0878 3.M./3.M. 3 0 -
MMS_A1012 295 22-23 MSC_0924 H/3.M. 1 0 26
MMS_A1049 433 20-21 MSC_0957 3.m./c 0 0 24
MMS_A1084 113 23-24 MSC_0992 H/Y 0 0 -
MMS_A1088 57 17-18 MSC_0996 H/c 0 0 -
MMS_A1123 152 17-18 MSC_1027 H/Y 1 0 -
lMpumimku: * nepexkpuBae 4YacTnHy N-kiHUEBOI obracTi; a.3. — aMiHOKUCIOTHI 3amnuLIKW; C.N. — curHanbHun nentug; TMH —

KiNbKICTb TpaHCMeMOpaHHUX a-cripanbHux ainsHok; PSORTb/CELLO — nokanisauisa npoTeiHiB: U — uyutonnasma, n — nepunnasma, 3.M.—
30BHiLWHA MembpaHa, c-no3a KniTuHot (cekpeTopHuin); BOMP — kinbkicTb 3-6apenis

[lns BCTaHOBMEHHS nokanisauii rinoTeTMYHNX NPOTETHIB Y KNiTUHI BUkopucToByBanu nporpamm PSORTb
Ta CELLO. Tpeba BigmiTuTi, WO no3akniTMHHA nokanisauis 6inkiB cnienana B 06ox Bunagkax Tinbku ans
npoteiHy MMS_A0890, we cim nocnigoBHOCTEN po3nidHaHi sik cekpeTopHi cepeepom CELLO Ta He BU3Ha4eHi
anroputmoM PSORTDb. Tomy o6paHi nocnigoBHOCTI 40O4ATKOBO aHanisyBanu LWOoAO BMICTY TpaHCMeMOpaHHMX
a-cripanbHUX OiNsHoK Ta B-6apenis. ix HasBHICTb Y rpaM HeraTUBHMX BGaKTepisx BKasye Ha BUCOKY NMOBIPHICTb
posTawyBaHHA uUMx 6inkiB Ha 30BHIWHIN mMembpaHi [18]. 3aranom nepegbavyeHO HasABHICTbL LMX PErioHiB
y 18 nocnigoBHOCTAX, ogHa 3 aknx (MMS_A0694) micTuna a-cnipanbHy AinsHKy Ta B-6apens ogHOYacHo.

Y [eKinbkox MocrnigoBHOCTAX obpaHuMx npoTeiHiB nodatok N-kiHueBoro perioHy (0o 35 nosuuii) mae
y CBOEMY CKNagi UuUWCTEiH, OO0 SKOro NPUEOHYIOTbCA >KUPHI  KUCNOTW, a Tomy Ui 6inkv, WMOBIpHO,
€ nonepegHvkamu ninonpoTeiHiB. Baxnuemum etanom JocnimkeHb Oyrno NpoBeAeHHs MOLLYKY rOMOSOriB LnX
npoteiHiB B wrami PG1. 3rigHo niTepaTypHux AaHuX Aekinbka MpOoTeiHiB UbOro wwramy Bxe Oynu BMBYEHI
3a OMNOMOrol ceponoriyHux meToaie gocnigkeHb [19]. Cepen Hux Tpeba BiAMITUTN BapiabenbHi NOBEPXHEBI
ninonpoteinn MSC_0117 (romonor npoteiHy MMS_A0133), MSC_574 (MMS_A0627), MSC_0711
(MMS_A0780) Ta MSC_0816 (MMS_A0889). YpaxoBytoun yce BULLEBUKNAOEHEe, MOXHa OiATU BUCHOBKY, LLO
cepeq po3rMsAHYTMX NOCNIAOBHOCTEN MpoTeiHiB 3 MmmSc Hanbinbwmni BiACOTOK MMOBIPHOCTI nepeabadveHHs
CEeKpeTOpHMX MpOTeiHiB  MatwTb npoteiHn MMS_A0380, MMS_A0570, MMS_A0890, MMS_A1084
Ta MMS_A1088.

Ha HacTynHoMy eTani gocnig>keHb NOCNIAOBHOCTI MPOTEiHIB aHanidyBanu WwoA0 HasBHOCTI MOTEHLUINHNX
B-kniTnHHUX enitoniB 3a gonomorot 6a3u gaHux BCIPEP [14, 15]. Bigbupanu Ti NOCnigoBHOCTI, ANs SKUX
noporosa BenuunHa 6yna He MeHwe 0,8. OTpyMaHi pe3ynbTaTu Mokasanu HasiBHICTb B-kniTMHHWX eniTonis
y cknagi obpaHux nocnigosBHocTen (Tabn. 2).

Tabnuua 2 - [lepenbayveHHa B-kniTHHMX eniTonmiB y nocnigoBHocTAXx npoTeiHie MMS_A0380,
MMS_A0570, MMS_A0890, MMS_A1084 Ta MMS_A1088

n‘g’{:;;;g;?e“”y MocnigoBHicTb B-kNiTMHHUX eniToniB HavanbHa nos3uuis enitony B 6inky
MMS_A0380 IEPIIKRNEITHELKI 75
MMS_A0570 KVSNINANYYAENDNE 26
MMS ADBS0 DKLIEIGYYWDSHDRQ 49
- KDENQTTKTSNAIKDK 352
MMS_A1084 SKKIQAFLHNDVFYTS 52
MMS_A1088 TTLWTNYISKQNNANF 19
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Ona MMS_A0570 Tta MMS_A1084 nepepbaveHo N-kiHUueBe po3TawlyBaHHA enitony, Ang
MMS_A0380 — C-kiHueBe Ta ana MMS_A1084 — ycepeamHi. CnporHo3oBaHO HasiBHICTb Y MNPOTEIHIB
MMS_A0890 gBox enitonie, po3TtawloBaHMX 3 000X KiHUiB. BuaHauyeHHs nokanisauii UMx CTPYKTYp Ma€ 3Ha4YeHHsI
Ona nojanblUnX OOCNIMXKEHb, a came Ans KNOHYyBaHHSA BigNOBIOHUX AINAHOK TEHiB Yy EKCMNpPECiNHi BEKTOpU
Ta OTPUMaHHA PEKOMOBIHAHTHMX NPOTEIHIB.

TakuM 4MHOM, NPOBEAEHMN KOMMMEKCHUN TEeOpeTUYHMW aHani3 [O3BONUB 3 BUCOKOK CTYMEHHo
nMoBipHocTi BigHecTn npoteinn MMS_A0380, MMS_A0570, MMS_A0890, MMS_A1084 ta MMS_A1088
[0 Knacy CekpeTopHUX MPOTEiHIB, siKi MalTb BaXMMBE 3HAYEHHs Nig Yac iMyHHOI BiAMNOBIAI Ha NOTpaNMsHHSA
MmmSc B CNpUATIMBUIN OPraHism.

BucHOBKM Ta nepcnekTMBM noganbLlunx gocnigkeHb. KOMNMAEKCHNN TeopeTUYHNA aHani3 4o3BONvB
3HanTn cepen 1095 BigkpuTUx pamok 34mMtyBaHHA MmmSc wramy Gladysdale n'aTb NMOBIPHUX, SKi 3 BUCOKUM
CTyNeHeM MMOBIPHOCTI KOAYKOTb CEKPETOPHI NPOTEiHN. Pe3ynbTaty uux gocnimpkeHb MOXyTb OYTM BUKOPUCTaAHI
Ans noganswmx pobiT y HaNpPsSIMKY CTBOPEHHS BMCOKOCNELMIYHUX AiarHOCTUYHUX TECT-CUCTEM Ta ePeKTUBHIMX
BaKUMHHUX NpenapariB NpoTW KOHTario3Hoi nnesponHeBMoHiT BPX.
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IN SILICO ANALYSIS OF SECRETED PROTEINS FROM CONTAGIOUS BOVINE
PLEUROPNEUMONIA AGENT

Bolotin V.I.
National Scientific Center "Institute of Experimental and Clinical Veterinary Medicine", Kharkov

Objective. The goal of this work was to carry out the bioinformatics analysis of Mycoplasma mycoides
subsp mycoides small colony (MmmSc) genome using reference strain Gladysdale with propose of searching
the genes that code potential secreted proteins.

42



Po3din 2. BemepuHapHa gipyconoziss ma mikpo6iosogzis

Materials and Methods. We used algorithms LipoP 1.0, SignalP-4.0, TargetP, PSORTb, Cello, TMHMM
and BOMP. Sequence of B-cell epitopes were predicted by the algorithm ABCpred or BCPREDS. Server
modules BLASTX and CLASTALW were used for the searching of homologues proteins.

Results. As the first step of the work it was aimed to the analyzing the complete genome of reference
strain MmmSc Gladysdale. It consisted in finding open reading frames and selecting the corresponding amino
acid sequences. In total 1095 were used. The sequences were selected by the presence of lipobox and signal
peptides that could indicate their transmembrane localization. Among these sequences it was conducted by the
absence of a- helices and (- barrels, which is typical for membrane lipoproteins. Additionally, prediction
algorithms were used protein localization in the cell, making it possible in a complex with other proteins results
select five of them. In sequences of these proteins B-cell epitopes localization were predicted.

Conclusions. A comprehensive theoretical analysis allowed us to find among the 1095 ORFs MmmSc
strains Gladysdale five that with high probability encode secretory proteins. The results of these studies can be
used for subsequent work towards a highly specific diagnostic test systems and effective vaccines against
contagious bovine pleuropneumonia.

Keywords: contagious bovine pleuropneumonia, secreted proteins, bioinformatics
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FEHOTUMYBAHHA NECTIBIPYCIB TBAPUH HA OCHOBI ®IJIOFTEHETUYHOIO AHATI3Y

FepinoBuy A.l., lnmaHcbka O.10., MNopanuyk I.B., Aped'er B.J1., Fema 1.0.
HauioHanbHWn HayKOBUIA LIEHTP «IHCTUTYT eKCnepuMEHTanbHOI i KIiHIYHOT BETEPUHAPHOT MEANLIMHNY,
M. XapkiB, e-mail: antger@vet.kharkov.ua

BuegyeHo gbinoceHemu4Hi 38'3KU 8ipycie Krnacu4yHoi YymMu CeUHeU PIi3HUX 2eHomurlig, W0 UUPKYIHOHMb
y Pi3HUX eeoepaghiyHux peeioHax. [NpodeMoHcmposaHa nepcrnekmusHiCmb MPo8edeHHsT hino2eHemu4YHo20
aHanizy 0515 2eHomurye8aHHs1 ma MOJIEKYJIIPHO20 MapKy8aHHS MiKpOOpaaHi3mis.

KntoyoBi cnoBa: Bipyc KnacM4HOi YyMu CBUHERN, reHOTUN, ifioreHeTUYHMI aHanis.

HanyacTtiwotro nogieto monekynsapHoi esontouii 6iomakpomonekyn, AHK ta PHK, € HykneoTuaHi 3amiHw,
SKi HAKOMUYYIOTBCA Nig Yac He3aneXxHoi eBOSoLii NOCMniAOBHOCTEN, WO ANBEPTYIOTh Bifg, CrinbHOT OaTbKiBCLKOI
dopmu. CepegHsl KinbKiCTb 3aMiH Ha OOWH HYKNEOTMOHUM calT Anst ABOX TOMOJIONYHUX MNOCHigOBHOCTEN
OionoriyHMx Monekyn OBOX BWUAIB OpraHiamMiB BM3HA4ae €BOJOLUINHY BigcTaHb. BCTaHOBNEHHSA €BOJOLINHOI
BiJCTaHi nonsrae y 3HAXOMKEHHi Pi3HULi Ha piBHI reHeTM4YHoro Matepiany Ta ii B3aeMO3B'A3Ky MK 4acom
eBonouii. Came 3HaHHSA L€l 3aneXXHOCTi B noganbliomy pobutb MOXIMBUM NOOYAOBY (DiNOreHeTUYHUX AepEeB,
BM3HAUYEHHs 4acy [AMBepreHuil TakCOHIB Ha OCHOBi MOPIBHAHHA MEPBUHHUX CTPYKTYP reHeTU4HMX
OiomakpoMonekyn, PeKOHCTPYKUito icTopii GioT, AOCNIMXEHHS MOPIBHAHO HeAaBHIX 3MiH, BUMBYEHHSI eBOoLil
reHiB y npoctopi Ta 4yaci [1, 2]. Y HannpocTiwoMy BMnNagKy, Konm 3amiHu pigkicHi (abo yac esontouii HeBENUKMN),
MO>Ha MPUNYCTUTK, L0 YMCMO 3aMiH y Napi NOCMiAOBHOCTEN NPSMO NPOMOPLIMHO Yacy ix esontouii. Mpu Lbomy
BiJCTaHb MK [BOMa MNOCMiAOBHOCTAMM Bigobpaxae noaBiMHUA 4ac, WO MUHYB 3 MOMEHTY AMBEpreHuii
(3a ymoBW, WO LWBWAKOCTI HAKOMMYEHHS 3aMiH y [ABOX MOCMIAOBHOCTAX Oynu opHakosi). BusHaveHHs
€BOJOLIMHNX BigCTaHen MOXHa 34iNCHUTU 3a AOMOMOIO HU3KU METOAIB:

- ogHonapameTpuyHoro metoay [hkykca i KaHTopa, skuii BUKOPUCTOBYE BIPOrigHICTb 3aMiHW OOHOrO
HyKneoTuay Ha iHLWWiA;

- Metoay Tagsvmu-Hen, akuii npunyckae piBHICTb LUBUMOKOCTEN 3aMilleHHA cepen canTiB i Mk
3aMilleHHAMM 3a TUMOM TPaH3ULin Ta TpaHCBEPCIN;

- asonapameTpuy4Horo metoay Kimypu, y akoMy BiporigHOCTI TpaH3uuii He OOpPIBHIOTbL BipOrigHOCTAM
TpaHcBepCin;

- TpunapameTpuyHOro metogy Tamypu, SKAN BpaxoBYE He TifbKM Pi3HY YacToTy TpaH3uuin
Ta TpaHCBEpPCil, ane N BMICT ryaHiHy Ta LIUTO3MHY.

HaBepfeHi MeToou OCHOBaHiI Ha MNPUMYLLEHHI, WO WBMAKOCTI dikcauii HyKNeoTMaHMX 3amiH y xopgi
MOJEKYMNSIPHOi eBoMtoLUii JaHOro CiMerncTBa FOMOMOTYHMX HYKIEOTUAHUX MOCMIAOBHOCTEN € PiBHOMIPHUMMU.
Tononoria nobyaoBaHUX 3 ypaxyBaHHAM €BOMOLINHNX BiACTaHen (PinoreHeTUYHNX AepeB LO3BOJISE OTpUMMaTK
AOCTOBIpHY iHpopMaLUito, 30Kkpema, NPO reHOTUMNOBY XapaKTepPUCTUKY 30YAHUKA, CMEKTP i30MnATiB iHeKUinHoro
areHTy, LWO LUMPKYMIOE Ha NeBHin Teputopii [3, 4].

3a3HayeHi npouecyu 3HAYHO YCKMNAAHIWTb 3AINCHEHHS TEHOTUMYBAHHA 30YOHUKIB  iHCEKUINHMX
3aXBOpPIOBaHb Ta, OTXe, NOTPebyOTb peTenbHoro JocnimpkeHHs 3 6oky daxiBuiB BeTEpUHapHOI MeauLMHU
Ta MONEKyNsipHOi Bionorii, Wo € BaXNMBUM AN PO3BUTKY ranysi TBapMHHULTBA YKpaiHu Ta po3pobku cuctemu
MPOrHO3yBaHHS Ta BCEBIYHOro KOHTPOM chanaxiB iHEKUiNHNX, 30KpemMa BipYCHMX, 3aXBOPHBaHb
CiNTlbCbKOrocnogapCbKMx TBApUH.

MeToto JaHOi pobOTH € BUBYEHHS (PiNOreHeTUYHMX 3B’A3KIB OCHOBHUX MECTIBIPYCIB TBAPWH.
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