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3ATAJIbHA XAPAKTEPUCTHKA BAKTEPIN
POJLY PANTOEA

B o0enaoi npedcmasneni oani cyuacnux oxcepen aimepamypu npo oaxmepii pooy
Pantoea. Hageoeno sacanvhi Kynemypanvhi, 6ioximiuni ma mopgonoziuni eia-
cmusocmi bakmepiii 0aHo020 pody. [lemanvHo pO32IAHYIMO 2eHOM Ma 2eHeMUuyHi
eemMeHmu, ix 6nau6 Ha picm ma noeedinKy Mikpoopeauismig. Takooc onucaua
acoyiayia 6axkmepiti ybozo pody 3 Daktulosphaira vitifoliae — wkionuxom 6u-
HO2Paoy, ma po3nAHYMO MOXCIUBULL 8NIUE DAKMeEPIll HA 8UHOSPAOHY (DiloKcepy.
Ocgimaeno enoogimui ma enigimui eracmueocmi ma ocoonusocmi npeocmas-
JleHUx 8udis. Po32nsiHymo namozeHHi 81acmugocmi ma ocoonusocmi 6uoiieHHs
bakmepitl pooy Pantoea agglomerans. Hagedeni npuxiaou npaxmuuHoz2o uxo-
PUCMAHHA OaHUX 6aKmepiil.

Knwuosi crnoea: bakmepii pooy Pantoea, eunocpaona nosa, Daktulosphaira
vitifoliae.

Pin Pantoea Bxiroyae 6araro BUIB OakTepiid, sIKi MOXKYTh OyTH 130JIbOBaHi 3
pI3HOMaHITHUX JiKepes. Bin OyB BUOKpeMIIEHUH B OKPEMHId piJl BIIHOCHO HE/1aB-
HO, Ha 11eH yac ineHTudikoBano 6mu3pko 20 BUAIB OakTepiil OO BUY, SIKI MAIOTh
PI3HI XapaKTepucTHKu [16].

Pin Pantoea npenctasnsie co0010 IpyIy >KOBTO-NIIMEHTOBAHUX, MAJINYKO-
NOAIOHMX T'paMHEraTUBHUX OakTepidl y poauHi Enterobacteriaceae. Jleski 3 nep-
KX 13074TiB OyJIM BU3HAHI MaTOr€HaMH POCIIHMH, TOMY 10 3AaTHI BUKIMKATH raj-
JM, 31B’SIHEHHS, M'AKYy THWIb 1 HEKPO3 y PI3HUX CLIbCHKOTOCIOAAPCHKUX POCIHH
[30].

V 3B’513Ky 3 100aIBHOIO 3MIHOKO KJIIMaTy BUHOTPAJapCTBO HAa ChOTOHIIIHIN
JI€Hb CTUKAETHCSI 3 CEPHO3HOI0 MPOOIIEMOIO XBOPOO BUHOTPAIHOT JIO3H, 1110 IPU3BO-
JUTh 10 BUKOPUCTAHHS PI3HUX XIMIYHUX 3ac00iB OOpOTHOU 3 30yIHUKAMHU XBOPOO
pociuH. Lle BUKIMKae piCT CIIOKMBYOTO MOIUTY Ha €KOJIOTTYHO YUCTE BUHOTpaaap-
CTBO. 3a OCTaHHI /IBa IE€CATUIITTS 3aXBOPIOBAHHS BUHOTPALY, K1 MOLIUPIOIOTHCS
10 BCbOMY CBITY, 1 MIKpOO10JIOTTYHUM CKJIaJ BUHOIPAJHOI JIO3U CTAJIU IPEAMETOM
Cepil03HOr0 3aHEMOKOEHHS Cepe]] BUHOrpaiapiB Ta BueHux [ 14].

VBary BYEHHMX MpPUBEPTAIU paHillle TOJOBHUM YWHOM MIKPOMILETH Ta

© T. B. IBanuny, 1. B. Crpamnosa, J. C. Cmansayk, 2018
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3ATAJIbHA XAPAKTEPUCTHUKA BAKTEPII POJTY PANTOEA

MeToau 6OpoTHOU 3 HUMH, ane 00poTHOA 3 TPHOKOBHMHU 3aXBOPIOBAHHIMH HE 3Hi-
Mae mpoOieMy 3aXBOPIOBaHHS BUHOrpany. Pin Pantoea € npyrum 3a 4UCENbHICTIO
ponom OakTepill BUALIEHUX 3 BUHOTpaay. Haliuacrine BuisieHi mramu € emidira-
MU a00 eHao(diTamMu, aje 0COOTMBOCTI JaHUX BH/IIB BUBYCHI HeTOCTaTHBO. OcTaH-
HIM 4acoM, CTaJo BiIoMO, 10 OakTepii poxy Pantoea acouiiioBaHi 3 BHHOTPATHOIO
(bi10KCEPOIO, KA MPU3BOAUTH KOJIOCAIBHUX 30MTKIB BUHOTPAAAPCTBY 1O BCHOMY
cBity [8].

BuBuenHst OakTepiil, 0 HACEINSAIOTh BUHOTPAIHI JIO3H € aKTyaJIbHUM 1 J0-
HUHI, 00 BIAKPUBAE MOKIUBOCTI pO3POOKH METO/IB JIIKYBaHHS POCIUH 1 pO3pOOKH
010KOHTpOJIbHUX areHTiB. TomMy mocnimkeHHs poay Pantoea, a Takox MOT0 TOBHUN
1 JIOKJIaTHUI OTHC € BaYKIIMBUM.

CucremaruyHe nmojio:keHHs 0akTepiii pony Pantoea
Ta iX ¢i3ziosoro-dioximMiuHi BJacTuBoOCTI

CucremaTuyHe MoJIoXkKeHHs, 3rigHo 10 BumanHs BU3Ha4HUKa bepri, Burisgae
TaKUM YHHOM:

Jomen Bacteria

Binnin Proteobacteria

Knac Gammaproteobacteria

Psn [opsinok Enterobacteriales

Ponuna Enterobacteriaceae

Pin Pantoea

OntuManbHa Temreparypa pocty s Oakrepiit poxy Pantoea 28-30 °C.
KyneruByBaHHS 1 piCT pU TeMIepaTypax, BUIIUX 32 ONTUMAJIbHI, TPU3BOISATH 110
YTBOPEHHSI HEMIrMEHTOBAaHUX KOJIOHIN. bioBapw, y sikux Oyna BiACyTHS HirMeHTa-
1is1, B LIIJIOMY MalOTh HU3bKE BI)KUBAHHSI TIOPIBHIHO 3 IMKUM THUIIOM B IPUCYTHOCTI
H,O, na noxxuBHUX pedoBuHax. bioXiMiYHMI aHaIli3 HMX BapiaHTIB II0Ka3aB BTpa-
Ty 3JaTHOCTi CHHTE3yBaTH OCHOBHUI KO(AKTOp TiaMiHy 1 HE MOXKJIMBICTh BUKOPH-
CTaHHS BYIJICBOJAHUX JDKEpel. 3a3BUYail KOJIOHIT OTaHO POCTYTh HA KUBUIBHOMY
arapi [22]. Ane npu g0o1aBaHHI HIKOTHHOBOI KHCJIOTH JI0 CEPEIOBUILA TOYHHAIOThH
Kpaime poctu. KonoHii Ha *KUBHJIBHOMY arapi IJIajKi, HaIiBIPO30pi 1 OMyKJi, 3
UiTbHUMU Kpasimu [31].

Bakrepii He yTBOPIOIOTH KaICyJ i CIIOpP, TECT Ha OKCUAA3y HeraTUBHUIL. 31aT-
HICTh pocTH Ha cepenoBuini CiMOHCA 3 IIUTPATOM, CBITYUTH PO Te€, IO OakTepii
BUKOPHUCTOBYIOTh IIUTPAT SIK €IMHE JHKEPENIO BYIIICII0. BIbLIiCTh mTaMiB CTiHKi
JI0 COJIeH IiaHiCTOT KMCIIOTH, TAKOXK POCTYTh Ha cepenopui Jlypia-beprani. binb-
mricThb i30maTiB P, agglomerans mpomyKylOTh JKOBTUH MIrMEHT HA TPUIITUYHOMY
coeBoMy OyrnbiioHi [22].

[IpencraBauku pony Pantoea — MUPOKO PO3MOBCIOHKEHI XEMOOPTraHOTPO-
¢HI TpamMHeratuBHi 0akTepii 3 BHCOKOIO T'€HETHYHOKO 3/IaTHICTIO JI0 aJamTalii.
Bci Gakrepii mporo pomy ¢axyibTaTuBHI aHaepoOH, MpsMi MaTHYKA PO3MIPOM
0,5-1,0 x 1-3 MKM, i onTUMaNbpHOIO Temmeparyporo pocty Bix 28 mo 30 °C.
[eperpuxianbHi JKIYTHKH, PO3TAIIOBaHI MO BCil MOBEpXHI KIITHMHHOI CTIiH-
KM, 3a0e3MeuyloTh PyXJUBICTh Oakrepiil. bakrepii TakoX MOXYTh CHHTE3yBaTh
€HJIOTOKCHH, SIKUH € Te€TePONOTIMEPHOI0 MAKPOMOJIEKYIIOH0, SIKa 3HAXOIUTHCS B 30B-
HIIIHIA YaCTHUHI KJIITUHHOT CTIHKU TpaMHeraTuBHUX OakTepiid. EnoTokcun GakTepiit
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pony Pantoea sBnsiec coOOK BE3HMKYJSPHI HAHOYACTHHKH 3 JIIOMOJIIYKPUITY
[17,2]. Be3ukynu eHJOTOKCHHY MarOTh CHIIBHIIII 010JIOT1UHI €()eKTH, HI’K OYHUIIICHI
Jminonominykpuan. Mosiekyla eHI0TOKCUHY CKIIAAaeThCs 3 TPhOX 00IacTei: imiia
A (1110 BOJIOJTi€ BUCOKOIO O10JI0TIYHO0 aKTHBHICTIO), OJIITOIyKpHraa Kopy i O-crer-
UGIYHAX MOJIITYKPUIIB (10 BOJIOAIFOTh aHTUTCHHUMU BIIACTHBOCTSIMH) [1,2].

Binpuiicte GakTepiit poxy Pantoea MaroTh YHIKaJdbHY BIaCTUBICTh YTBOPIO-
BaTH CBOTO POy OAraTOKIITUHHI CTPYKTYPH, K1 (POPMYIOTHCSI OKPEMUMHU KITITHHA-
MU, TICHO TMOB'SI3aHUMH OJTHA 3 OJTHOIO, OTOUCHI €K30IOMIIYKPHUIHOK 00O0JIOHKOIO,
TaK 3BaHI «ciMIIa3MaTu». EKooridyHa posib 1 €BOJIOIIHHUN MOYAaTOK YTBOPEHHS
ciMIuiazMariB B OakTepisx Pantoea 3amvIaloThCs HESICHUM. J[i1st pocimH, sKi KO-
JIOHI3yIOThCs mTamamu P. agglomerans, ciMuiazmatu Oyin 0e3mocepeHbO BHSIB-
JICH1 Ha TIOBEPXHSX KOPEHIB 1 JIUCTS, a TAKOXK B POCIMHHUX TKaHuHax [11]. Bonu
3a0€3Meuyr0Th CTPECOCTIHKICTD 1 CIIPHUSIFOTH aJaNTallil M1 4ac B3aeMo/Iiil OakTepii
3 poCIMHOK0. Y cIMIUIa3MaTax KIITHHH IIITBHO arperyrTh 1 MOKPUBAIOTHCS 03a-
KJIITHHHUMU OLIKaMH i, OT)Ke, JEMOHCTPYIOTh BIJIHOCHO HU3bKY IIBUIKICTH METa-
00J1i3MY, 11€ JT03BOJISE KIITHHAM OyTH MEHII CIIPUHHITIUBAMU 10 JedopMaltii Imi
TUCKOM 1 OUTBII CTINKMMHU 0 HECTIPUSATIMBUX YMOB, BUKJIIMKAaHUX CIIA0KUM TpaHC-
MeMOpaHHUM TpaHcnopToM. CiMIuTa3MaTH CTiiKi 10 aii mpoteinasu K ta g0 3abap-
BJICHHS TNOMiTbHIM (ITyopecleHTHUM OapBHUKOM [24]. V pigkoMy ceperoBHILi
iX yTBOpIOBaHHS 3aJIeKUTH BiJ a3y pocTy KynbTypu. bakrepii y ciMruiazmarax
NPOSIBIISIIOTE Pi3HY PYXJIMBICTh Ha TIOBEPXHI TBEPIOTO CEPEIOBUINA, 1€ 3aJICKHUTh
BiJl pI3HUX YMOB «XapuyBaHHs», BOJIOTOCTI 1 BMicTy Bogu. CriocTepirainocst Maike
MOBHE MPUIMHEHHS YTBOPEHHs ciMInIa3mar rpu pH cepenosuma 7,8 i, HanpuKiai,
NPU HAsIBHOCTI ()PYKTO3H B CEPEOBHUIII 11€ TPU3BOAUTS JI0 3HIKEHHS KOHIIGHTpPA-
uii yrBopeHHs cimrasmar [18]. JlonaBaHHs ka3aMiHOBHX KHCJIOT (TiIposi3ar Ka-
3eifHy) 10 CepeoBUIIa TaKOXK MPU3BOAUTH 0 3HAYHOTO 3HIDKEHHS X KUIBKOCTI, a
B OararoMy cepenoBHILi Ta mpu Temneparypi 37 °C ciMIuia3MaTu B3araii HE YTBO-
proroThes [16].

JoBeneHo, mo D-Tupo3uH cnpusie yTBOPEHHIO CIMIUIa3Mar i 3011bInye Oak-
TepiadbHy PyXJIHMBICTh, HE BILUTMBAIOYM MPH IIbOMY Ha picT OakTepiil. Takox npu
noaaBaHHi D-Tupo3uny, ekcripecist O1IKiB 3MEHIITY€ThCS, 10 IEPEIKOKAE TPAHC-
MeMOpaHHOMY MEPEHOCY WOHIB 1 MOXXUBHUX PEYOBHH, MIPUBOISYH 10 TIOPYIICHHS
romeocTa3y kimithH [21]. KokHa ciMIia3mara MICTHTh Bijl ACKILJIBKOX JIO COTE€HBb
OakTepiaIbHUX KJIITUH BCEPEIUHI 3arajibHOI Karcyiu TOBIIMHOIO 10 20 Mikpome-
TpiB. KancynpHuii MaTepian CKIaJaeThes 3 TIIKOKOH'IOTaTa, 10 MICTHUTh IyKop (B
NPTy Yepry paMHO3Y, TIIFOKO3Y 1 TalaKTo3y), yPOHOBI KHCIOTH, TIIILEPUH 1 IHO3HUT.
[HkyOaris 3 MeTanepioJaTroM, XiMiYHOIO PEYOBUHOIO, SIKA PO3IICTUTIOE TTOMIIYKPH-
TV, BUJIAJISIE KATICyJTy, aJie He BUJILISE KIIITUHU 3 KacTepiB. KiliTuHu BcepeauHi 3a-
JHUIIAIOTHCS Yy TIUBUMHE J0 CTUMYIIALIT XIMIYHUMHU CUTHAJIAMH 3 HaBKOJIUIIHBOTO
CEepeIOBHUIIIA, 1 BOHU 3/aTHI PEIUTIKYBaTHCS Micis BUAUICHHS 3 Kiactepa [24]. Ten
IrthA xonye perynsropuuii 6iox LysR-tuny LrhA, sikuii 30epiraetbest cepen npe-
CTaBHUKIB pomuHu Enterobacteriaceae six Tpanckpurmiiauii pernpecop flhDC,
SIKHIA KOJTy€ TOJIOBHUI T€H-PETYIISITOP (JUKTYTHKA) PYXIIUBOCTI 1 XeMoTakcucy. Bee-
JICHHSI TPAHCIIO30HIB B T€HHM 3MEHIIYBAJIU a00 3MiHIOBAIM TOAAJBIIE YTBOPEHHSI,
ajie He 3ynuHsUT GOpMyBaHHS ciMIuia3Mar. bararo 3 reHiB OakTepialbHUX KIIITHH,
SIK1 3HAXOIATHCS Y CIMITIa3MaTax KOAYIOTh CTPYKTYPHI a00 peryisTopHi OUIKH, sKi
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OepyTh y4acTh B OIIMHAHHI a00 Jerpajaaiii ByIeleBUX CyOCTpariB, BKIOUAIOUN
ranakto3y (mglB, mglA, mglD), mipanosy (ytfQ), pamuo3y (rhaT, rhaS), apabino-
3y (araC), pubo3y (rbsK), manbrosy (malE), mmokypoHnaru / ranakroHar (uxuA),
3-docdar rminepun (glpT), mminepun (glpF), iHo3urt (i0lD, ioll) i >xupHi kucIOTH
(fadL, fadl, fadD) [24].

IcHye mpumyIeHHs, 110 MOALT KIIITUH Ha paHHIX CTaisgX YTBOPEHHS CiMILIa3-
Mar Bi0yBa€eThbcs CMHXPOHHO. [lounHaroun 3 8-KIITHHHOI CTaii, i1 CHHXPOHi3a-
sl 3HUKAE 1 TOYMHAE BUIIIAAATH OUIBII HEPIBHOMIPHOIO, IO CIIOCTEPIraeThesl B
3piaux ciMmruiazMatax. L[ ocoOnmBICTH CIMIUIa3Mar BigoMa sK «genets», TOOTO
IPyNU TEHETUYHO 1IEHTHYHUX IHIAMBIAYYMIB, IO POCTYTh Pa3oM 1 MOXOAATH BiJl
oxHoro mnpamrypa. CiMInia3mary, sSiKi yTBOPIOIOTECs Y Pantoea, € BOXITUBUM BUIOM
CTPYKTYp IUIs OaKTepiasibHOI aianTailii, BISKMBaHHS 1 acomialii 3 rocogapem [22].

[IpencraBHUKKM BOTO POAY MAaKOTh AMXAJBHUN 1 OpOJWIBHUI THII MeTa-
6omizmy. Peaxiisi @oreca-IIpockayepa mo3uTuBHa, 1 1€ CBIYITh MPO Te, M0 Oak-
Tepii BUKIMKAIOTh OyTaHOIIOBE OPOJiHHS IIIOKO3H, B MPOLECI YOTO YTBOPIOETHCS
JUAIEeTHI, TIOTIEPETHUKAMH SIKOTO € aleToiH -2,3-0yTanion [24].

[IpencraBuuku Pantoea katabonizyioTh D-TIIIOKO3y Ta iHIN BYITICBOAM
(D-tpykro3sy, D-ranakro3y, Tperanosy, D-maHHO3y, 11€7100103y) 3 yTBOPEHHSIM KHC-
noty, ane He razy. [Ipoba 3 MeTHIOBHM 4epBOHUM Bapitoe. KUCIoTy oTpuMyroTh
nutsixoM gepmenranii L-apa6binosu, D-pu6o3u, D-kcunosu, D-ranakro3u, D-dpyk-
to3u, L-pamHo3u, D-manitona, N-aleTHiInIOko3aMiHa, MajlbTO3H 1 Tperaio3u 3a
3[IaTHICTIO BUKOPUCTOBYBATH MaJOHAT BUIM PO3PI3HAIOTHCS [12].

Mo nizunnexapOoKcuIasi, OpHITHHACKAPOOKCHITa3i i apriHiHaeriaposiasi He-
raTUBHI. 3/1aTHI CHHTE3yBaTH (EPMEHT IIIFOKO30/IeTiiporeHasy. bakrepii He 31aTHi
nerpaaysatu niekrtar [12]. P. agglomerans equHuil BUJ, 110 34aT€H BUKOPUCTOBY-
Batu D-taptpar sik mxepeno Byrieio. [1o ypeasi HeraruBHi, TOOTO He MalOTh hep-
MEHTIB JUIs TiAponi3y cedyoBHHU. baktepii pony Pantoea TiApOmi3ylOTh JKEJIATHH,
IO CBITYMTH MPO HASBHICTH MPOTEOTITUYHOI aKTUBHOCTI. Bunu Pantoea MOXyTb
OKHCHIOBATH TITIOKO3Y J10 TirokoHary [31].

Bci mramu P. agglomerans onHakoBO YyTJIWBI 10 aMiHOTIIKO3U/IIB, HAPH-
KJIa/1, 10 TeHTaMilMHY, TOOpaMiluHy, aMmikaluHy. BoHu Takox 4y TiuBi 10 Gropxi-
HOJIOHIB, K1 mopyurytots cuaTe3 JIHK GakrepianbHuX KIiTHH, a came 70 oguIoKca-
nuHy Ta nunpoduokcanuny. Bei 6akrepii MOBHICTIO Yy T/IUBI 0 1e(anocrnopuHiB
IIMPOKOTO CHEKTPY Jii, sIKi MPUTHIYYIOTh CHHTE3 MENTHIOMIIKaHOBOTO mapy. Y
Oakrepiit poxy Pantoea 3ycTpiyaeThCs MIKIMATHUN MUISAX, SIKUH TPOXOIUTH Yepe3
2-aMiHO-4-71e30KCUX0OPU3MAT, PE3yJabTaTOM MOAAJIBIIMX METAOONIYHUX MEPETBO-
peHb 1€l cronyku y OakTepiil € yTBOpEeHHS MIrMEHTIB 1 aHTUOI0THKIB (peHa3HHO-
BOTO psiny. UyTiHBICT 70 B-1aKTaMiB MOXKE BapilOBaTH.

PerenbHe 0OCTEXEHHS HUIAXIB METAOONI3MYy XHUPHUX KHUCIOT BU3HAYHMIIO
3[aTHICTh BUKOHYBAaTU [3-OKHCHEHHS KUPHUX KHUCIOT [26]. Takox mependadaeTs-
cs, III0 BOHM 3/IaTHI MPOAYKYBATH IojliaMiHOBUH criepmiauH [28]. Bizomo o, 6ak-
Tepii bOTO BHIY 3/1aTHI MIEPETBOPIOBATH SKOJIOTIYHHIA XJIOPALETANIBCTI ] B TIIIKO-
JISIT, THM CaMUM 3a0e31edyoun MOABIHMIA 3aci0 yTriTi3alii MyTareHa i 1oCcTy 0
DJIIKOJIATIB SIK JpKepena Bynierto [31].

TunoBwii BUI JAHOTO POy BUSIBISE YHIKAJIbHY aKTHBHICTH JI0 YTBOPECHHS
TBOMSIHUX sIZIEp, SIKI IHIIOIOTh (OPMYBaHHS KPUCTAJIIB JIbOIY HA MOBEPXHI pOC-
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JIMH, 10 MPU3BOJUTH JI0 IX MOIIKOPKEHHS BiJl 3aMEp3aHHS MPU TeMIleparypax, 3a
SKHMX 3a3BUYail MOIIKOIKEHHSI HE TPAIUIAETHCS. BOHM MICTSTh T€H HyKII€allii IOy
inaA, Tpoxu cxokuii Ha inaW 1 inaZ reuu Pseudomonas syringae i P. fluorescens.
L1i cTpyKTypH HAAXOIATH 3 30BHIIIHBOT MeOpaHu OakTepii y hopMi Be3UKyIL, 13 Oii-
KaMu BcepeauHi, po3mipom 50-300 um [18].

VY CyKymHOCTI 1li JaHi JEMOHCTPYIOTh, 110 €BOJIOIS 3a0e3euniia Oakrepil
pony Pantoea pi3HOMaHITHUMH METaOOJNIYHUMH IPOLIECAMHM, SIKI pOOIATH 1X B
iIoMy OLTBII YHIBEpCATBHUMU Y CBOTH 3JaTHOCTI aIaNTyBaTUCS 10 YMOB, IO 3Mi-
HIOIOTHCSl. BOHU MOXXYTh BHKOPUCTOBYBATH OUITBII IIUPOKUHU CIIEKTP JKEPEN BY-
IJIelo 1 epeKTUBHIIe BUKOPUCTOBYBATH HAsBHI PECYpCH, IEPepoOIsIoun Mo0i1uH1
nponykTH Metadomizmy. Lle moreHIiitHO Takok Jae iM KOHKYPEHTHY TepeBary B
YMOBaX BiJICYTHOCTI IO)KUBHUX PEUOBHH [26].

I'enoM Ta reHu MaToreHHOCTI

CekBeHyBaHHsI TeHOMY OaKTepiit poxy Pantoea, CpUsiIo KpaioMy po3yMiH-
HIO KOJIOHI3yBaJIbHMX 1 METa0OJIYHUX BIACTHBOCTEH pOCIMH-rocnogapiB. Haii-
OUIBII MOMIMPEHUMHU MPUYUHAMH, SIKI CIIPUSIOTh T€HETHYHIN 3MiHi, € BHIIAKOBI
MyTalii (TOYKOB1 MyTallii, a TAKO)X BCTABKH 1 JIeJellii) i TOpU30HTAIBHUI TePeHOC
reHiB [28].

Xoua Ha JaHUA MOMEHT He OyJI0 MIMPOKOMACIITAOHOTO CHCTEMATUYHOTO
MOPIBHSUIBHOTO 200 €BOJIIOLIMHOTO TeHOMHOTO aHai3y Oakrepiii pomy Pantoea,
JIesIKl 3arajibHi TCHOMHI O3HAaKH, 1IeHTU(IKOBaHI B OUTBII KOHKPETHHX aHai3ax,
BKJTIOYAIOTh alUJI-TOMOCEPHUH JIAKTOHH Ta 1HIII TeHW KBOPYM CEHCIHTY, T€HH, IO
CHPUSIOTH POCTY pociuH, renu pernapaunii JJHK, naroreHHi YnHHUKY, a TAKOXK CH-
cremu cekperii tumy III, IV i VI. Bmict G + C nmap B IHK cranoButs Bin 52,7 1o
60,6% [11]. Omniero 3 (yHKIIN, HEMOAABHO 1ACHTH()IKOBAHOT JUISI CUCTEMH Ce-
kpemii 6 Tuy (T6 SS) pi3HuX OakTepiaTbHUX TAKCOHIB, € CEKPEIisl aHTUMIKPOO-
HUX e(EeKTOpiB, KA nependavyac pojb y 3B'13Ky 3 aHTHOIOTUKOM 1 B MKOaKTepiaib-
Hill KoHKypeHnuii [13].

I'enn, MmO KOAYIOTH OUIKM, SIKI BH3HAYAIOTh IMATOTCHHICTH 1 IHIII O3Ha-
KM BHJIIB POy YacTO pO3TalloBaHi B Iia3Migax. CIUIbHUM IS BCiX BHIIB Oak-
Tepiit poay Pantoea € HasBHICTh I'eHa, BUSABICHHOTO Ha TUTa3Migax, repA. Y Bui
P agglomerans Oynu inentudikoBani miasMinn poaunu Large Pantoea Plasmids
(LPP) [25]. 3apa3 Bimomo, 110 Iis TUIa3Miga criibHa I BCix BUAIB. JIOKycH, sKi
KOAYIOTBCSI TUIa3MiJI00, TIOB's3aHI 3 META0O0II3MOM 1 TPAHCIIOPTYBAHHIM DPi3HHX
I[KpiB, BYIJICBO/IiB, aMIHOKHCIIOT 1 OPraHIYHUX KUCIIOT, @ TAKOXK aCUMUISIIIEI0 HE-
OpraHiYHMX HOHIB, 3aj1i3a 1 a30TYy, CTIUKICTIO 10 aHTUOIOTHKIB 1 BaXKKUX METAJIiB,
KOJIOHi3allii rocrionaps, marorenesy. [Tnasminai mocminosrocti LPP marotes po3mip
Bix 281 10 794 kb, BHOCATH CBiii BHeCOK MiXk 5,6% 1 12,6% Bij 3araJiIbHOTO BMICTY
reaoma, 3mict G + C 53,90%, 1 micTaTs Big 238 mo 750 mocaigoBHOCTEH, 10 KO-
IYIOTh OUIOK, siKi HeoOXiqHi s 6iocuHTe3y TiamiHy. byno mokasaHo, 1o mramu,
no30aBJieHi Hi€l mia3Mian, noTpeOyoTh TiaMiH Ui MOJANBIIOr0 3pocTaHHs. [ eHn
thiOSGF, HeoOxingHi s 6i0cHHTE3y OCHOBHOTO Kodakropa Tiaminy. LPP komye
BEJIMKY KUIBKICTh OLIKIB, SIKi 3irpaJid BaXKJIMBY POJIb B a[IalTallii pi3sHUX BHU/IB OaK-
Tepiii pony Pantoea. Y mnasmini mictuthes ret crtEYIBZ, iioro nmpoxykTu 6epyTh
y4acTh Y HMPOMAYKIl KApOTHHOITHOTO MIrMEHTY — 3eaKCaHTHHY. BiH 3axuiiae wmi-
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KpOOpraHi3mMHu BiJl yIbTpadioneToBoro onpomMineHHs [23].

JlonarkoBuii reH crtX nofa€ JUDIIOKO3HWIHY Tpymy 10 mirMeHrty. Jlokyc
ascBFG Oepe yuactsb B TpaHcnopri i katabomizMi apOyTHHY, CAJIIIUHY 1 1e7100103H.
€ NoKycC, BIAMOBIAABHUIA 32 TPAHCHIOPT 1 KaTa00I13M MAJIbTO3U Ta MAJIBTOACKCTPH-
Hy. [HIII JIOKyCH TOB'sI3aHi 3 TPAHCIIOPTOM 1 METa0O0III3MOM, BKJIIOYAKOYH Ti, SIKi
BUKOPUCTOBYIOThCA At cuHTe3y rajakrany (ganKEFGABCLR). [lokazano, 1o
no30aBieHi a3miau O6akrepii He 31aTHI ePEeKTUBHO BUKOPUCTOBYBATH PsiJI BYTJIe-
BOJTHUX, aMiHO- 1 OPraHIYHUX KUCIIOTHUX CYyOCTpaTiB, 110 BKA3y€ HA POJIb IJIa3MiIn
B MeTa0OJIIYHIi yHIBEPCAIBHOCTI ILOTO OpraHi3My. HasiBHICTh TeHIB 715 are3uB-
HuX cTpykTyp Ha LPP mepenbauae, mo 1s miasMiga rpae posib B MPUKPITUICHH] 1
30epexeHHi OakTepiit poxy Pantoea B pi3HUX €KOJOTIYHUX HIIlIax, SIKi BOHU 3aiiMa-
I0Th, BKJIFOYAOYH MMOTEHIIHHUX TOCIIOAPiB POCIUH 1 KoMax [25].

Binpmricts mramiB P. agglomerans MictaTh Takox miasminy pPAGA, 3 mo-
ciigoBHicTIO 2734 map HykieotuaiB. Lls miasmiga kogye 610CHHTE3 aHTHMIKPOO-
HOTO nenTuy repOikoniny. Bona mae yHikanpauii caiit EcoR 1, sikuii 3apa3 BUKO-
PHUCTOBYETHCS /711 BCTABKH TUIA3MiJIM Y BEKTOP 1 OTPUMaHHS TeHHOMOIU(iKOBaHUX
eHnoditiB [6]. Y Oimpmocti mramiB P agglomerans Oyna 3HalijieHa 3arajkoBa
wia3mina pPA3.0. Brpara mi€i mna3mian He TPUBOAUTE 10 (DEHOTUTIOBUX BiIMIH-
HOCTEH y PO3BHUTKY KOJIOHIH. AHalli3 CalTy pEeCTPHKII] MOKa3aB y Hei HasBHICTb
TPHOX CAWTIB pecTpHKIii ast Pstl 1 oguH caldT 1 KOKHOI eHpoHykieasu Pvull,
Hincll, Bglll, Xbal i BamHI. [ToBHa nnazmigna mocminoHicts pPA3.0 ckinaganacs
3 2901 nykneoruais 3 BMictom G+C 45,19%.

HasBHicTh MmIa3Mmig y mux OakTepisx rpa€ KIHOYOBY poJib B amanTallii o
HOBHX E€KOJIOTIYHHX HIlll i PO3BUTKY iX K MATOT€HIB, TaK 1 K CUMOIOHTIB, TPO-
MOTOpIB POCTY POCHHH, canpodiTiB, areHTiB OiokoHTpomto [31]. Ane Taka mupo-
Ka aJanTHBHA Hillla 3HAYHO BIUIMBAE HAa KUTBKICTh KOPUCHHX ajeneil i, HMOBipHO,
MIPU3BOJIUTH J10 301IBIICHHS YaCTOTH TOSBH IIKIJIMBUX ajIeliB B reHoMi. [1ma3mina
pPATH mnos'si3ana 3 BipyneHTHICTIO P. agglomerans IUist pOCIUH, IITAMU BiIpi3HsI-
IOThCS 32 HasBHICTIO Ii€i miasminu. [1lo0 BU3HAYMTH HasSBHICTH a00 BiJICYTHICTh
miasmign pPATH cepen mramis, npoBoasath [1JIP-anami3, skuii HaliJIeHUH Ha TeH
repA, sikuii koxye 010k perutikamii masmigu pPATH. Ls mia3mina koaye cuctemy
cekpeuii III Tumy, a Takok GepMeHTH 171 CUHTE3Y 1HJOMI-OUTOBOT KUCIOTH, SIKi
JIAIOTh 3[aTHICTh UM MaToreHaM iH(IKyBaTH 1 iHAYKYBaTH ITyXJIMHOTEHE3 Y pOC-
JuH [6].

Bakrepiodaru € motyxHIUM (HhakTOpOM MIHIUBOCTI OakTepiit. Bonn mano mo-
cmipkeHi. Ha nanauit MoMeHT BimoMumu € O6aktepiodaru LIMEzero i LIMElight y
P. agglomerans. 1e nitnani daru, sxi maroTh nBosanitorosi JIHK renomu (43 032
KO 1 44 546 k0,) KoayIOTh 57 1 55 BIAKPUTHX PaMOK 34MTYBaHHS, MAIOTh BIACHY
PHK-nonimepasy [5]. Ha Bigminy Bix «T7-momiOHuX BipyciB», 1i (aru 3anexarb
Bin PHK-nomimepasu rocrogapst [uist TpaHCKpHIILIi reHiB. 3a paXyHOK LbOTO X
HEOOX1THO BIIHOCUTH B MAPOAUHY Autographivirinae no poxny «phiKMV-nozio-
Hux BipyciB». Bmict G+C nap y 6akrepiodara LIMElight i LIMEzero craHOBHUTb
54,0% 1 55,4%. Bipion npenacrasisie o000 4acTKy 3 iKOCACAPUYHUM KarlCHIOM
niamerpoM 60 HM, KODOTKUM XBOCTOBHUM BiJPOCTKOM JIOBKUHOIO 12 HM, Ta HU3KOIO
xBocroBux mumiB (10x3 uM). HoBi yacTku (hara 3BUTBHSIOTHCS 3 KIITHHU uepe3 30
XBUINH y Oakrepiodara LIMEzero 1 uepe3 270 xsunun y LIMElight [4].
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CexBenyBaHHs reHoMy LIMElight 103BONNIO BUSBUTH OHOJAHIIIOTOBI PO-
3pUBH B JIeKHX MicIiiX, B TeHoMi LIMEzero ix He Oyno BusiBneHo. /[Ba i wotupu
¢arocnenndpivyanx nmpomoropa Oynu BusiieHi B reHomax LIMEzero 1 LIMElight.
[Ti3Hs qiIsTHKA MiCTUTH T€HH, 110 KOAYIOTh CTPYKTYPHI 1 J1i3ucHi Oinku. Y LIMEzero
i LIMElight € 16 i 19 paHHIX T€HiB, 5IKi HE MalOTb CXOXKOCTI M)XK CO0OI0 1 HEe Ma-
I0Th aHaJIOTiB B 0a3ax manuX. Lli reHn TpaHCKpUOYIOThCS Bipa3y IMicisl 3apa)KeH-
Hs 1 OepyTh y4acTh B MEPETBOPEHHI rocmoaaps. byno BcTaHOBIEHO, IO 1Ii OUTKK
aIaNTYIOTh MEXaHI3M KJIITUH-TOCIIOJAPiB TAKUM YHHOM 3axHINarouu OakTepiodar
BiJ MexaHi3MiB 3axucty Oakrepiit. ®aru LIMEzero 1 LIMElight € nepmmMu 4ie-
HamMu ponuHu Podoviridae, sixi 3apaxkytoTh 0akTepii IIbOrO poay, iX TCHOMH OyJn
MOBHICTIO CEKBEHOBaHI [5].

Hesxi mramu P agglomerans MoxyTh OyTH Takox iH(]ikoBai (arammu
Erwinia spp [29]. Taki mTamu 3apa3 aKkTHBHO BUKOPHUCTOBYIOTh i 4ac OOPOTh-
ou 3 Erwinia amylovora, sixa BUKIIUKA€ OIIKOBI 3aXBOPIOBaHHS SIOMYHB 1 TPYIIL,
Agrobacterium tumefaciens Ta npotu Pseudomonas syringae, ska BUKIMKAE 3aXBO-
PIOBaHHSI TYMEHIO 33 paXyHOK CHHTE3y 2-aMiHO-3- npomnaHoi Batiny [27]. Pantoea
agglomerans Tpae MOABIHHY poJib B cucTeMi 3 (harom Erwinia spp. B nepuny depry,
BiH BUKOHYE POJIb HOCIS, THM CaMHM IOIIUPIOIOYU TOMYJISIIIO0 JITHYHOTO (ary.
[To-npyre, P. agglomerans Takox € 010J0TTYHUM KOHTPOJIBHUM areHTOM, SIKUH KO-
JIOHI3Y€ POCIMHY 1 3amo0irae momanbiniii KonoHizamii E. amylovora. Bius 11s0-
ro Oakrepiodary Ha OakTepii HBOSIKHIl: OmocepeKoBaHUN (haroM MepeHoc TeHiB
MOX€ CIIPHSITU 301UTbIIEHHIO a00 BTpaTi BipYJIIEHTHOCTI, aKTHBYIOTh CUCTEMY pe-
CTPUKIIII — METHITyBaHHS Ta 37aTHI 3MiHIOBATH PE3UCTCHTHICTH JI0 aHTUOI0THKIB.
TakoX HasBHICTh JAHOTO (ary MOXe CHPUYMHUTH MOPQOJIOTIUHI 3MIHH KIITHH
P agglomerans. JlocnimpkeHHs ekosorii 30y/HUKa 3aXBOPIOBAaHb, a TAKOXK MOTEH-
[IHUX aHTArOHICTIB OyJIM MIATPYHTSM JJIs1 pO3pOOKH HEXIMIYHUX 3ac00iB OOPOTH-
O0u 3 XBOpoOaMu, IO 3MEHIIY€E MOTpedy B 4aCTOMY 3aCTOCYBaHHI aHTHOIOTHKIB,
TaKUX SIK CTPENITOMILIMH 1 OKCUTETPALUKIIIH, K1 3a3BUYall BUKOPHCTOBYIOTHCS ISt
00poTHOM 3 XBOpoOamu [29].

OcobnuBocTi 6akTepiii poxy Pantoea 3 BUHOTPaAHOI 1034

Metoau, 3acHoBaHi Ha aHaui3i reHiB pubocomansHoi PHK (pPHK), moxa-
3any, o ¢inochepHa MikpoOioTa € CKIaIHOK i Ayke pisHOMaHiTHOO [13]. OT-
puMaHi 0a3u TaHUX BUKJIMKAIOTh BEJIMKE XBHJIIOBAHHS B 3B'S3KY 3 MEPCHEKTHBOIO
pillleHHs TaBHIX MUTaHb B 00nacti inochepnoi mikpoodionorii [13].

VY nucTi BUHOTPAIHOI JIO3W MICTUTBCS MEHIEe OaKTepiid, HiX B IPYHTI, Ha
KOpiHHi 1 cTeOumi. Bunu pony Pantoea, BulineHi 3 BAHOTPATHOI JIO3H 3a3BUYAM € CH-
nodiramu. CexBenyBanns reHiB 16S pPHK nokasano, mo BuaineHi 6akrepii 3 1u-
CTsI BAHOTPA/IHOT JIO3U Hanexanu 1o Pantoea agglomerans [15]. [lpu nopiBHAHHI
3BHYANHHMX JUCTKIB JIO3M 3 JIMCTSM, IO MICTATh OaKTepii, COCTEpiranocs ImiJIBu-
HIeHHS B 2—2,5 pa3u aKTUBHOCTI JIIMOKCUTeHa3W. Y TOPIBHSIHHI 3 JIMCTKAMH, 10
HE MarTh 0akTepiii, aKTUBHICThH (eHiNanaHiH-amiakiIia3u depe3 6—8 roaun Oyna
npuOIU3HO B I'STh Pa3iB BUILOK Y JIMCTKIB, 0 MICTITh P. agglomerans. Tagyxiis
XITUHA3W IITaMaMu OyJia He3Ha4HOIO [16].

Jlesiki BUJM TaKOX BOJIOMIFOTH XITHHOJMITHYHOIO aKTHBHICTIO. JloOpe Bimo-
MO, IO XiTHH, SIKHH CKJIQAA€ThCS 13 3aNIMIIKIB N-alleTHITIIIOKO3aMiHYy, 3B’ sI3aHUX
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B-1,4-r1iKO3uHUM 3B'SI3KOM, € OCHOBHUM CTPYKTYPHUM KOMIIOHEHTOM OiJIBIIOCTI
KIIITUHHUX CTiHOK TpubiB. Tomy P. agglomerans moxe OyTH XOPOLIMM IPOTUTPUO-
KOBHM 3acoboMm [14]. Ane aeski mraMu MOXYTh OyTH 1M030aBICHI XiTUHOMITHY-
HO1 akTUBHOCTI. TOJi BOHM CHHTE3YIOTh €HAOXITUHA3M, siKi Kouye TeH chiA. Byna
BH3Ha4€Ha H0ro MOBHA MOCIII0BHICTb, 1 BUBEJCHA aMiHOKHCIIOTHA TTOCITIIOBHICTh
depmenty, no3nauena Chia Entag. Chia Entag mae BiIKpUTY pamMKy 34MTyBaHHS
3 1 686 HyKJICOTHUIB, SIKI KOAYIOTh OUTOK 3 562 aMiHOKHCIIOT 3 MOJEKYJISPHOIO
Mmacoro 60,880 [a. I'er chiA, sxuii Koaye €HIOXITHHA3y KIOHYBaJH, CEKBEHYBa-
1M 1 excripecyBanu B Escherichia coli. TpanchopmoBanuii mram E. coli BUSIBIISB
MPOTUTPUOKOBY aKTHBHICTh. [IpoBeleHI MOCIIDKCHHS OaKTepiOIMHOTCHHOCTI
P agglomerans nokaszanu, mo OakTepionuHu i€l 6akTepii e()eKTUBHO JTi3yBaIn
KJIITHHY IJIOTO psy mTaMiB Agrobacterium tumefaciens, a Takox 0araro mramiB
IHIIUX KaHUeporeHHux Oakrepid [3]. Buaineni mramu P agglomerans nokazanm
SIBHUIM aHTarOHICTUYHUI eQeKT npoTH B. cinerea [7].

Acouianist 6akrepiii pony Pantoea 3 BUHOTpaaHoI0 (itokceporo

HoBi mociikeHHs] BUSBUIN 37aTHICTh POCIMHHUX TATOTEHHUX OakTepii
BUKOPUCTOBYBaTH KOMax SIK ajJbT€PHATHBHHUX TOCIOAAPIB, OCKUIBKH BOHHU TOB'S-
3aHi 3 IEBHOIO POCIMHOIO. 30KpeMa, (hitodaroBi komaxu, siki 4acTo abo nepioand-
HO >KHUBJISIThCS HAa POCIIMHHUX TKAaHWHAX, MOXKYTh OyTH KOJIOHI30BaHi emiiTHUMU
a00 POCIMHHUMH TIATOTEHHUMU OakTepisiMu. BOHM 4acTo iIrHOPYIOTBCS SIK KITIO-
YOBi €KOJIOT1YHI YYaCHUKH, HE3BAXKAIOUH Ha TE, 1110, IIBUJIIIIE 32 BCE, MAIOTh 3B'I30K
3 ¢iTonaroreHHUMHU OaKTEpisMH, SIKI 3HAXOAATHCA B/a00 Ha iX Oa)KaHMX POCIH-
Hax-xa3diHax [8].

Daktulosphaira vitifoliae BinHOCUTBCS 10 poaunau Phylloxeridae B Hanpo-
nuHi Aphidoidea. 1leii opraHiaM BUKJIHMKA€E TalH, XKUBISTYUCH JHCTSAM 1 KOPIHHSAM
0araTbOX BUIIB BUHOTPaJy. BUHUKHEHHS HOBUX 1 arpeCHBHHX IITaMiB BUHOTPAJI-
HO1 (pisTOKCEpH 3HOBY BHKIIMKAJIO IHTEPEC JI0 I1i€1 KOMaXH-IIKiTHUKA 1 1Oro eKoJIo-
rii [20].

Daktulosphaira vitifoliae — «kOCMOTIOTITHYHHIT» €HAOMAPA3UT 3 BUHOTPA-
1y, SIKAW 1HAYKYy€E 30aradeHi Mo>KMBHUMH PEYOBUHAMH TaJIIM HA JIMCTKAaX Ta KOpe-
Hs1X. Po3mipu mapasuty konuBatotses Big 0,3 mm o 0,8 mm. BumagkoBe BBe3eHHS
¢inokcepu B €Bpory i ii pocnunu-rocniogaps Vitis vinifera B 1860-x pokax cmycro-
LIMJI0 BUHOTPAIHE BUPOOHUIITBO i BHHOPOOHY MPOMHUCIIOBICTb, OCKIJIBKU €BPOMEHi-
CBKi COPTH BUHOTpaAy He OyJu CTiKKi O MIKiIHUKA. YpakeHHs pOCIUH BipycaMmu,
OakrepisiMu a00 KOMaxaMu MOXKE MPU3BECTH JI0 aHOMAJIBHOTO POCTY TKaHUHH 1
3MiHHU 30BHIIIHBOI MOP(OJIOTiT uepe3 MmyXJIMHONOoAIOHEe YTBOPEHHs raiB [8].

3MiHHM B TPAHCKPHUIITOMI 3piJIOi JIMCTOBOI XBOPOi TKAHUHH JAIOTh IiJICTaBH
MIPUITYCTUTH, IO (PLIIOKCEPU MaHIMYTIOITh TeHAMHU CBOTO BUHOTPAHOTO rOCIOa-
ps, 00 mepenporpaMmyBaru CBiii MeTaboi3M BiJl aBTOTPO(HOTO 10 TeTEPOTPOd-
HOTO THITY.

Ha nucTi yTBOPIOIOThCS HEBENIMKI HAPOCTH, BCEPEAMHI SKUX 1 3HAXOISATHCS
BUHOTPAHI (ijokcepu. Y raiax € oTBip 3BEpXY, Uepe3 KUl MOTIM KoMaxa BUXO-
JUTHh HA30BHI. 32 OIMH CE30H OJ[HE MOTOMCTBO (DIIOKCEPH MOXKE 3apa)kaTh OIWH
KyIIl BUHOTpay OJM3BKO 5 pasiB, MiIHIMAIOYUCH ITiCiIsl 3BUIBHEHHS 3 TaJUIiB BUIIIE,
1 IOTPAIUISIOYH HA HOBE JIUCTSL.
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Jyist moIryKy MpUCYTHOCTI MIKpOOpraHi3miB B (isiokcepi Oya0 3aCTOCOBaHO
MOJICKYJISIpHO-0ionoriyni Metonu. BukopuctoBytoun crnienngivyni npaimepu [1JIP
Ha 3aranbHiil JTHK, ekcTparoBanoi 3 gopociux ¢inokcep, pparMmeHTH OaKTepianb-
HOTO TOXO/KCHHS aMILTi(iKyBaiu, KJIOHYBAJHU 1 CeKBeHyBanu. [licas aHamizy oT-
PUMaHUX MEPUINX MOCHIT0BHOCTEH npaiimepu pagF 1 pagR Oynu cnemiansHO po-
3pobueni s ammutidikauii 16S pIHK P. agglomerans, B pe3ynprari 4oro Oynu
OTpUMaHi OKpeMi BHcOKocrenudiuni pparmentu po3mipom Omuspko 1000 m.H.
Jliist oTpuMaHHS 9iTKO BHIMMUX (hparMeHTiB moTpioHo Bix 35 mo 40 nukmiB. bak-
Tepii OyJiu BUSBIICHI TaKOXK METOOM riOpuamsaii in situ [10]. s 3'sicyBaHHs 1X
¢ynkuii Ta mepenaui cnenudiuni 16S-p/IHK-30u11 Oynu riOpuau3oBani Ha yIeTpa
TOHKHX JUISTHKaX AOPOCIHX JUCTOBHUX (piokcep. Curnamu Oyiau BUSBICHI Bcepe-
JIMHI CJIMHHOTO Hacoca KOMaxXH, a TAaKOX B CEPE/IMHI s€llb, SKi epeOyBatoTh B T
komaxu [10].

bakrepii pony Pantoea Oynu ineHTH(]IKOBaHI y KiTbKOX BHJIB MOITYJISIIIHA
¢binokcepu 3 BUKOPUCTAHHSAM yHiBepcanbHuX mpaiimepiB 16S p/IHK, a came y xo-
PEHEBOI 1 IMCTSAHO1. BOHM BUSBUIIM aHTAaroHiCTUYHI epekTr npotu 13 BuaiB rpubiB
1 cemu BUIIB OakTepiid [15].

Bakrepii pony Pantoea Oynv BUSIBJICHI B STUISIX, Y IOPOCIIUX CAMOK 1 B TKaHU-
Hax ypakeHuX jucTKiB [20]. bakrepii BBa)KarOThCsi «BTOPUHHUMY» €HIIOCHUMOIOH-
TOM, TaK SIK BOHH cJa00 acolliiioBaHi 1 He MepenaloThCs M0 MATEPUHCHKIN JiHii.
Touna ponb OakTepiil He sicHA, TaK CaMo SK 1 T€, YU € BUIUICHI IITaMH CTIeUU ) IIHH-
Mu. B monymsmisx ¢isokcepu BUHOTpay, acoliiioBaHOl 3 OaKTepisMu, MPUCYTHS
HEe3HAuHa TeHeTHYHa Bapialis. BuHorpaana ¢isokcepa NpoOHHUKAE B MapeHXIMaTo-
3HI TKAaHWHU 1 Yepes 1ie He moTpeldye CHHTe3y He3aMIHHMX aMiHOKHCIIOT 1 OUIKIB,
10 IPUTAMaHHE JUIS BUIIIB, sIK1 )KUBIATHCS (prroemMHUM cokoM [10]. AkTyanbpHICTh
P agglomerans B 1iii acoriaiii 3aJMIIA€THCS HESCHOO, alieé MOXYTh OyTH 3ampo-
MOHOBaHi JBi rinore3u. [lepmia, cBiqUUTH Mpo Te, MO OaKTEepii MOXKYTh OTPUMY-
BaTH «BUTOJY» 32 PAXYHOK TOJIIMIICHHS YMOB )XHUTTS y BUKIHKAHUX (DITTOKCEPOIO
JUCTOBHX TajiaX, a 3apPa)KCHHs BiI0yBAa€ThCS BUMAIKOBO, 0€3 KOPUCTI JIsl KOMaXH.
A npyra rinore3a BKasye Ha Te, 0 cTaldiabHa acoriialis MOIJia pO3BUBATUCS MiX
Oakrepismu 1 Daktulosphaira vitifoliae 3 TuIMHOM Yacy, 110 MPU3BEJIO JI0 B3aEMHOT
Buroau [20].

AJie aHaNi3u pe3ysabTaTiB KYJIBTHBYBaHHS, IPOBENEHI in Vitro, MOKa3aJu, 1110
OakTepii MOBHICTIO )KUTTE3MaTHI. L{e CBIAUNTH Mpo Te, 1110 3B'130K MK D. vitifoliae
1 P. agglomerans He Takuii TicHUH. Bynu mpopeMOHCTPOBaHI BaXJIMBI HACIHIIKU
Ui Oiosorii KoMaxu, BKIIIOUAIOUM BIUIMB HA PICT, PO3MHOKEHHS Ta CTIMKICTH 10
iHmMX napa3utiB. CUMOIOTHYHI 1 acomiaTUBHI OaKTepii MOXKYTh BiJirpaBaTé Bax-
JMBY pOJIb B ananTaii Gitokcepu 10 pi3HUX POCIHH-TOCIIOAAPIB, IO MIPU3BOAUTH
JI0 YTBOPEHHS HOBHX Oi0THMIB. Ha ChOTOMHINIHIN JIeHb 10 CHX Tip HE BiOMO, YH €
mramu P. agglomerans 3 dinokcepu cnienudiuanmu [8].

Bakrepii pony Pantoea six ennoditu Ta enidirn
Haii6inpm yrcieHHuMu MetkaHsiMu gitocdepu € 6akrepii pony Pantoea.
BaraTo noB'si3aHuX 3 JIUCTAM OaKTEpiid 3MaTHI pOCTH, TOOTO, PO3MHOKYBaTHUCS, BH-
KOPUCTOBYIOUHM KiJIbKa PEeCypCiB, SIKi MPOTIOHYE JINCTOBA MOBEPXHS. OHUM 3 BaXK-
JUBUX YMHHUKIB €HI0(ITHOT KOJIOHI3AIIT € HAsIBHICTh BYIVICIIbBMICHUX TTO)KHBHHUX
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pedoBHH. bakTepii OTpUMYIOTH AOCTYI 10 POCIMHU Yepe3 paHH, 110 MPU3BOAUTH
710, KOJIOHi3amii abo amoruiacta, abo KCHIeMH, BUPOOHHUITBA €K30MOMIIYKPH/IIB
[30].

BHyTpiniHe cepeqoBuile CyauH KCUIEMH BHUHOTPAIHOL JIO3H € OCOOIUBOIO
€KOJIOTIYHOIO HIIlIeI0, SIKa MATPUMY€E MIKpOOHE CHiBTOBapuCTBO. [HOAI pocimH-
HUH CIK MOX€E IPOCOYYBATHCSA 3 paH, HAHECEHHX ITiJl Yac roJyBaHHsS KOMaxaMu abo
MIOLIKO/DKEHHSM 1] 4ac MOPO3y. 3 paH POCIMHU BUAUISIOTHCS IIIOK03a, GPyKTO3a
1 mykpo3a. Tak 1o Taki Miclis 3a3BUYail MalOTh BEJUKY KUIBKICTh Oaktepii [13].
AJe HasBHICTh NOXMBHHUX PEYOBMH HA JIMCTKAX MPOCTOPOBO HeonHOopiaHa. bak-
Tepii 3a3BUuail po3TalIOBaHi HE BUIAJIKOBHM YMHOM, a JIOKAJIi30BaHI HA KHIIKaX,
npoxuxax i rpuxomax [15].

EnidiTHi momynsimii 11si KOHKYPYBaHHS 1 TIOJIETIIEHHS BIDKUBAHHS BUPOOIS-
I0Th 1H/I0JIT-3 OLTOBY KHUCJIOTY, SIKA BUKJIMKAE BUTIK MIO)KUBHUX PEYOBHH 3 POCIIH-
HU [23]. [H10M11-01ITOBA KMCIOTA € HAOLIBII MOMIMPEHUM, TOJIOBHUM ayKCHHOM 3
poauHu GiTOropMoHiB. BOHa € KITIOUOBUM PETYISITOPOM MPAKTUYHO BCIX MPOLIECIB
pOCTy 1 PO3BUTKY POCIIHH, TAKUX SIK OPraHOTEHE3, YTBOPCHHS CYIUHHHUX TKaHUH,
¢doToTpOIi3M 1 TOAOBKEHHS KIITHH. HU3bKa KOHIEHTpAIlisl €K30T€HHOTO ayKCHUHY
BUKJTMKAJIa 3pOCTaHHsI, TOJI SIK BUCOKA KOHLIEHTpAIlisl 3MEHIITyBaja picT OakTepii.
Ockinbky OakTepii Ha POCITUHAX YaCTO OOMEKEHI MOKUBHUMH PEUOBHHAMH, OYyII0
BHUCYHYTO NPUITYIIEHHS, 1[0 BeJMKa emi(iTHA MPUAATHICTD MITaMIB, SIKi IPOAYKY-
I0Th 1H/IOJILT OITOBY KHCJIOTY, 3yMOBJICHA IiJIBUIIECHOI TOCTYITHICTIO MOXUBHHUX
PEUOBHH, BUKJIMKAHA CUJIbHUM BHTOKOM LyKPH/IIB 3 POCIMHHUX KIITHH [27].

[H1OMiT-01TOBA KMCIOTA CIIPUSIE PO3PUXIICHHIO KIIITUHHOT CTIHKH TIPH TyXKe
HU3BKHX KOHIEHTPAIliSIX, 2 €K30T€HHO 3aCTOCOBAHUN ayKCUH CTHMYJIIOE BUBLIb-
HEeHHsI yKpuaiB. [lopsia 3 ©uM iHAOMNII-0NTOBA KUCIOTA TAKOX JIi€ K CUTHAJIbHA
MOJIEKYJIa, sIKa JIOTIOMAarae po3Mi3HaBaTH POCIMHHM MIKPOOpPTraHi3MaM i IPUTHIYYE
PICT IEKITBKOX MATOTEHHUX MIKpoOpraHi3miB Ha pocnuHax [23]. [lltamu, sixi po-
OYKYIOTh 1HAOJIJI-ONTOBY KHCIOTY, 3HAYHO MOKPALIYIOTh MPOPOCTAHHS HACIHHSA,
YTBOPEHHS KOPEHIB 1 MPOJYKTUBHICTh POCIUHU-Xa35iHa. JIETKI pe4OBUHU, TaKi SIK
2-3 OyTaH[IioN 1 aleTolH, SAKi MPOMYKYIOTh OakTepii, MaOyTh, € MEXaHI3MOM, Bif-
MOB1/IaJIbHUM 32 CTUMYJTFOBaHHS POCTY POCIIUH. Byio Takox nokaszano, mo oakrepii
pony Pantoea mpoayKyOTh aHTHOIOTHKH 1 TPOTUTPUOKOBI (eHoaM. Hampukiasm,
repOiKoJIiH, KM BUKOPHCTOBYETHCS JUIS JTIKYBaHHS SIOyHb 1 TPYII, MiKPOIHH,
¢denasun. CHMHTE3 KapOTHUHOINIB, PO3TAlIOBAaHMX B MeMOpaHi OakTepiii, 3abe3me-
4ye CTIHKICTh 10 YAbTPadioneToBOro BUIPOMIHIOBAHHS, a TAKOX BiJ IIKiIJTHBHX
akTUBHHX (hopM KHCHIO. Pantoea agglomerans 1 bnu3pkocniopigHeni Buau Pantoea
BUPOOISIOTH (iTasy, pepMeHT, 1mo pyinye ¢itar [28].

BusiBnena 3matHicTh Oaktepiii cuHTe3yBatH cimepodopu, ski eeKTuBHO
3B'SI3YIOTh 3aJ1i30. | TaKo)K BUSIBICHO 3/1aTHICTh MpUUMATH CiepodopH, sSKi CUHTE-
3yIOTh 1HII MiKpoopraHi3Mu. bakrepii pony Pantoea 31aTHI KOHKYPYBaTH 3 1HIIH-
MU MIKpOOpraHi3MaMu 3a paXyHOK BUPOOHHIITBA MPOTUMIKPOOHHX CIIONIYK, TAKHX
K 4-rinpokcuben3oar i rama-aminomacisina kucinora (FAMK). Orpumanss ex3o-
T€HHOTO TOJIIYKPUY, SIKHI BBOKAETHCSI OCHOBHUM KOMIIOHEHTOM OaKTepiaabHOI
CTIHKH, IIiJ] 4ac nepeOyBaHHs B arperatHiil CTpyKTypi, MOKe€ MPUHECTH KOPHUCTh
emigiram B ¢imocdepi [18]. 3 omiaay Ha Te, IO JAOCTYIMHICTh BOJIU, HMOBIPHO, €
OJHMM 3 HaWOUIbII CHJIBHO MIHJIMBUX (DAKTOpIB HA TIOBEPXHSX JIUCTS, €K30IOJi-

ISSN 2076-0558. Mixpobionoeis i 6iomexnonocia. 2018. Ne 3. C 6-25 ——— 15



T. B. IBannus, 1. B. Crpamnosa, JI. C. CMaJbuyK

IYKpUJ B arperarax MOoKe 3axuinaru OakTepii Bix cTpecy BucuxanHs. Kpim toro,
€K30T€HHHI MOJIIYKPH/I 3aXHIIA€ BiJl aKTUBHUX (OPM KHCHIO, SIKi 4aCTO 3yCTpi-
YalThCsl B pociuHax. [IpogeMoHCTpOBaHO, 10 arperoBaHi OakTepii OMUParoTh-
Csl OKMCHIOBAJIbHOMY CTpeCy Kpaille, HiK TUTaHKTOHHI OakTepii. Uepe3 3maTHICTh
eH/10(ITIB PO3MHOXKYBATHUCS yCEPENNHI POCIUHHOT TKAHWHH, BOHU YaCTillle B3ae-
MOJIIOTh 3 TocmoaapeM, Hix puzochepni Oakrepii. L{i xapakrepuctuku poOnaTh
OaxrepiaibHUX eHA0(ITIB YyJOBUMHU KaHAUIATAMU JJIsl pO3POOKH CTpaTeriii y BH-
POILIYBaHHI CUTLCHKOTOCTIONAPCHKUX KYIBTYp [16].

IMarorenni BiaacTuBOCTI 0aKkTepiii pony Pantoea

[Tarorenni 6akrepii MarOTh (PaKTOPU MATOrEHHOCTI, SIKi BKIIFOYAIOTh CHCTEMY
cekpenii tuny III (T3SS), kBopy™m cencunr i ekzonominykpuau (EPS) [17].

Cucrema cekpenii tumy 11l € kio9oBUM (GakTOpoM BipyJIE€HTHOCTI, IO BU-
KOPHCTOBYETHCS POTEOOAKTEPISIMHU, 32a0€31euy€e TPAHCIIOPT e(PEKTOPHUX MOJIECKYIT
3 IUTOIIa3MH OakTepii B KIITHHU pocarHu. EQexTopHi OLIKH BUKIMKAIOTH PEOp-
TaHi3alliio [MUTOCKENETY KIITUHU-TOCTIONAPS, 110 CIPHE MPOHUKHEHHIO OakTepii
B KJIITHHY-Xa351Ha, a TAKO)K BUKJIMKAIOTH Pi3HI MOpymeHHs (QyHKIH KIITHH, 110
NPU3BOAATH B MIJCYMKY J0 BHHHMKHEHHS MaTOJOTiyHOrO mpouecy. Lo cucremy
1I€ HA3UBAIOTh «KOHTAKT- 3aJIEKHOIO», TaK SIK CEKpelist e(eKTOpHUX OLIKiB BigOy-
BAETHCS IMICIsI KOHTAKTY OaKTepii 3 KIITHHOIO-Xa3siHa. 31aTHICTh OaKTepiid pO3MHO-
JKYBaTHCS YCEpEAMHI iX TOCmoaapiB 1 iHAYKYBaTH HEKPOTUYHI MPOSBH 3aJICKHUThH
BiJ ix reHiB hrp, siki komyroTh komnoHeHTH T3SS i, iIMOBipHO, BipyJIeHTHI OLIKH,
IO CEeKPETYIOThCS Yepe3 1o cuctemy. [eHn hrp mpurHidyroThes, Komu Oakrepii
KYJIBTUBYIOTHCS] B CKIIQJIHUX CEPEIOBUINAX, ajie POCTYTh 10 BUCOKHX PIiBHIB, KOJIU
OakTepii poCTyTh B POCIIMHHOMY aroIuiacTi a00 3HaXOAAThCS B TICHOMY KOHTAKTI 3
POCITMHHUMU KimiTuHamHu [31].

I'enu hrp, TakoX €KCIPECYIOTHCS, KOJIM OaKTepii pOCTYTh B MiHIMAJILHOMY Ce-
penoui. Llykpo3a mo3uTHBHO BIUIMBAE HAa EKCIIPECIIO TeHa, B TOW Yac K CyKIH-
HAT, IATPAT 1 IyTaMar il pUrHiuyroTh. [HayKiis renis hrp y 6akrepiii BinOyBaeTh-
Csl HA PaHHIN cTaii mcas KOHTAKTy 3 pociuHor. Hrp-3anexxHa OinkoBa cexperis
noTpiOHa, TAaKOX, [ BUSBIICHHS TIEpUyTIIMBOI BIAMOBI/II Y IHIINX POCIUH, SIKi HE
€ xa3siinamu. [inepyyTiinBa BiAMOBIIb — 1€ 3aPOrpaMOBaHa 3aru0eb pOCINHHUX
KJIITHH B MICIIl 3apakeHHs MaTOreHOM. BOHA MPU3BOAUTH IO MOJIIIICHHS POCTY
POCIIHH, MiABUILEHHIO BPOXKANHOCTI 1 SIKOCTI 32 paXyHOK CTHMYJIIOBAHHS 3aXUCHOT
peaxuii [13].

bararo OakrepianbHuX OUIKIB, SKi Ha3MBAIOTHCS aBipyleHTHUMH (Avr),
TPAHCIIOPTYIOTHCS BCEPEIUHY KIIITUHH POCIMHU yepe3 cucteMy cekpemii Hrp [13].
[TorpanuBuIM B POCIMHY, BOHU PO3Mi3HAIOTHCS POCIMHHUMH OiTKaMH 1 MOXYTh
BUKJIMKATU TiMEpYyTIUBY BIAMOBIAb y HE Xa3sUChbKUX pociauH. Ha excmpecito
reniB hrp takox BrumBae pH. ['enu hrp Halikpaie cunTe3yroThes npu pH 6mu3bko
5,5. 3aranbHa ponb cucteMu cekpeuii Tumy Il monsrae B Tomy, mo6 q0cTaBUTH
eexTopHi OLIKH 1 (paKTOpH MATOTEHHOCTI y KIIITUHH POCIUHH-Xa3s1Ha, sKi 3a0e3-
neuyrTh 1H(IKyBaHHS 1 PO3BUTOK 3axBoproBaHHS. EdexropHi Oinku, BUpoOIeHi
cucremoro cekpenii I Tumy myxe BakimBi 1uis 3a0€3MEYEHHS NMATOTEHHOCTI Y
¢itomaroreHHUX OakTepii [13].

KBopy™ ceHCHHT He0OXiqHMIA UTsT KOOPIUHALIIT eKCITpecii reHiB B 3aJIeKHOCTI
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HE TUIBKH BiJl yMOB 30BHIIIHBOTO CEPEIOBHUIIA, a i BiJ MIUTBHOCTI OaKTepiaabHOI
MOMYJIAIIT Yepe3 HeOOXiMHICTh JAOCSATTH KPUTHYHOI HIUTBHOCTI Uit e(heKTUBHOTO
nomupeHHs. TakuM unHOM Oaktepii poxy Pantoea perymatolOTh CUHTE3 aHTHO1O0-
TUKIB, PiBeHb MeTa0oJi3My 1, HaBiTh, MOBENIHKY momyisuii. s migrpumkun
KBOPYM CEHCHHTY OakTepii MOCTIHHO BHPOOISIOTH 1 BUALISIOTH Y 30BHIIIHE Ce-
penoBuie cnennivyHi cUrHaNbHI MoJeKynu. bakrepii poxy Pantoea BUIISIOTH
CUTHAJIBHY PEUOBHUHY alii-roMmocepuH-nakToH [21]. Konu fioro koHueHTparis B
CEPEAOBUIIIL TOCSTAE KITOPOTOBOTOY» 3HAUEHHSI (1€ BiZJOYBAa€THCSI IIPU BUCOKIM LITiITb-
HOCTI MOMmyJIsilii), B OaKTepialbHUX KIIITUHAX aKTHUBYETHCS PETYISATOPHUI OLIOK.
Takox CHUTHaIBHI MOJIEKYTH MOXYTh aKTHBHO INPHUTHIYYyBaTW iMYHHY BiJIOBiIb
pociun. ['ern pagRI, HeoOXinHi At BUPOOHUIITBA AlUI-TOMOCEPHH-TAKTOHOBOTO
ayroinaykropa Pagl i perynsaropa tpanckpurniii PagR, 6epyTs yuacts y perymsumii
T'€HIB €KOJIOT1YHOI MPUAATHOCTI 1 BIpYJIEHTHOCTI y OakTepiit pi3Hux BuaiB Pantoea.
[IponemoncTpoBaHo, mo P. agglomerans BUKIUKAE rajid, BAPOOISIOYH 1HIOILI-0-
uToBy Kuciaoty [11].

OCKiNbKY MaTOTeHHI OaKTepil ICHYIOTh SIK TOMYJISILIl, YWICHH SIKUX BUSBIIS-
I0Th Pi3HY CTYIiHb BIpYJIEHTHOCTI, IHTErpallis TeHETUYHHUX, CBONIOMIMHUX 1 emi-
JeMIOJIOTIYHHUX JOCITIKEHb MOXKE JaTH BKJIHMBY 1H(POPMALIIIO MPO MOXOKESHHS
Ta PO3MOBCIOMKECHHS OaKTepiaIbHUX 3aXBOPIOBaHb. B ocTaHHI poku psia po3poOok
MOJITIIUB MOXKIIUBOCTI JIJISl IPOBEACHHST KOMIUIEKCHHX JTOCITIPKEHb, MOYIIUBO, TO-
JIOBHUM 3 HHX € 301IbIICHHS IIBUIKOCTI 1 3HIDKEHHSI BUTPAT Yacy Ha BU3HAYCHHS
HYKJICOTUIHOI TOCIiOBHOCTI. [eHepallis BeIHKUX OOCSTIB JaHUX MOCIiIOBHO-
CTEii, B IOEJHAHHI 3 PO3POOKOI0 HOBHX aHATITUYHUX METOJIB, OOIIsE€ Kpale po-
3yMiHHS CKJIQ/IHOIIIB €BOJIIOII] OaKTepiadbHUX momyssiii [11].

MeTtonu BuijieHHs OakTepiii pony Pantoea

Inentudikanis diromatoreHHux O6akrepiit BUAIB poay Pantoea yckianHeHa
4yepes BUCOKHH CTYIiHb (PEHOTHITOBOT MOIOHOCTI Mi>K BUAAMH IILOTO POJLY 1 POAMHU
Enterobacteriaceae [11]. Xoua i3ioa0riuHi XapaKTePUCTHKH JAIOTh YSIBICHHS PO
Te, SIKa MOTEHIiiiHa MeTa0oi4YHa qudepeHIiiallisi MorIa CTaTUuCs MiJ] 9Yac BUAOYT-
BOPEHHS, MOXYTh BUHUKATH HEBIAMOBITHOCTI uepe3 quQepeHIliaibHy eKCIPECito
TEHIB Y PI3HUX 130JITiB 200 PEryIsLilo eKcrpecii B IEBHUX cepenoBuiax. Buau
Pantoea 3a3Bu4aii XapakTepu3ylOThCsI 10 MOPQOIOTrii KOJIOHIH, (Hi310I0TIYHUX 1
010XIMIYHHMX pEakKIlisiX, a B JACAKHX BHUIAJKaX — aHAJI3y CHEKTPY >KUPHHUX KHCIOT
a00 xiHoHy. OJHAK [eW IMiaXiJ BUSBUBCS HEHAIIMHUM, OCKUIBKHU iaeHTH]IKAITis,
3aCHOBaHAa BUKJIIOUHO Ha ()EHOTHIIOBUX XaPAKTEPUCTHKAX, PU3BENIA O TOMUIIKO-
BOI iIeHTH(DiKaIliT OaraTboX MTaMIB, 1110 HAJIeXkKaTh KOMIUIEKCY « Erwinia herbicola
— Enterobacter agglomeransy» [31].

Jlns M>KBUZOBUX TOPIBHSHB HaOip reHiB Oakrepiit pony Pantoea (po3pa-
xoBaHu# 3 21 reHoma) ckianaerbes 3 1862 reniB. Bumu poay ¢GpeHOTHIIOBO Tic-
HO TOB's3aHi, 110 YCKJIQJHIOE MIBHJIKY 1AeHTH}IKAIi0 mTaMiB poay Pantoea Ha
piBHI BUIIB. 3 TPYIHOIIAMH, SIKi PaHillle BUHUKAIN TPU TuepeHItiaii BUIiB poxy
Pantoea, sx heHOTUTIOBO, TaK 1 (HIJIOTEHETUYHO 1 TPYHTYIOUUCH HA CEKBEHYBaHHI
16S pPHK, mramu 3a3Bu4ait MOXKyTh OyTH BigHECEHI 10 poay Pantoea, ane 4acto
HE J10 KOHKpeTHUX BuiB [12].

CekBenyBanus rena 16S pPHK 3a3Buuaii BUKOPHCTOBYETHCS TpPU iJCH-
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tudikamii OakTepiaJibHUX BHJIIB 1 BBAKAETHCA CTAHAAPTHUM EJIEMEHTOM OIUCY
OakrepianbHuX TakcoHiB. OxHak nmocuigoBHocTi 16S pPHK 3ananro BUCOKOKOH-
CEpBaTHBHI, 00 HAIWHO AUQEpPEHIiIoBaTH OJM3bKI BUIH, SK 1€ Ma€ MICIIC B J1a-
HOMY poxi [26]. OmHak 3 4acoMm, KOJIM Pi3HOMAHITHICTh JOCIIKYBaHHUX 3pa3KiB
301IbIIMIIACS, CTAJI0 3PO3YMLIO, IO TUTBKH OHA MOCHifoBHICTh TeHy 16S pPHK
He 3a0e3meuye T0CTaTHIX (PUTOreHeTHYHHUX JaHuX. ToMy JUIst OTpUMaHHS IIOBHOTO
nepesa Oyiu 3aCTOCOBaHI OUTBIN HAIKHI MIAXOAH 10 (LIOTEHETUYHOTO aHalizy, a
caMe METOJl MyJIbTHJIOKYCHOTO CeKkBeHyBaHHs reHiB (MLSA) [16].

HermnoBHi 1Moc:1iI0BHOCTI T'eHIB, IO KOAYIOTh OUTOK, BUSBHIIUCS HEOOX1THUMHU
i ineHTudikanii BUiB 1 piIOreHeTHYHUX MapKepiB B ponuHi Enterobacteriaceae.
3 mieto metoro Oynu oIiHeHi Taki reHu: rpoB, infB, groEL; gyrB, tuf i atpD, carA
i recA. Pe3ynbraru mokaszai, 1o BOHM HaAIHHIII, HI)K MOCIIJOBHOCTI TeHiB 16S
pPHK nmns inenTudikartii BUIiB 1 JJis BU3HAYCHHS BHYTPIMIHIX 1 ACSIKUX MIKBH-
JIOBHX 3B's3KiB. JlaHi MOCHiIOBHOCTI MarOTh po3mip: gyrB (742 bp), rpoB (637
bp), atpD (657 bp) Ta infB (615 bp). Lli renu xoxyrots JJHK-ripa3sy, cyboaunuiio
PHK-nonimepasu B, cybonuuuiro AT®-cunrtasu B i pakrop iHimiamii TpaHCsii.
Omxe, MLSA HenoBHi HYKJICOTUAHUX MOCIIIOBHOCTEH reHiB gyrB, rpoB, atpD Ta
infB Morxe BUKOpUCTOBYBaTHCS 1Uisi Kinacudikaii, ineHtudikamii Ta ¢imoreHeTny-
HOTO aHaji3y mramiB poay Pantoea [28].

3aBasSKM MYJBTUIOKYCHOMY aHaji3y MOCIIJIOBHOCTEH BHSBICHO, IO Pi3HI
TUnM WtamiB P. agglomerans TiCHO TOB’si3aHi 1 MalOTh NMOAIOHY crienupivHICTh
1 BipyneHTHICTh. BaxxuBo, mo crilikicte 10 GochominmHy crocrepiranacs s
BCix mTamiB P. agglomerans, ane He IS IHIIUX BUIB, 1, TAKUM YHHOM, MOXKe OyTH
KOPHCHUM 1 MMPOCTUM METOAOM Ui iAeHTUdiKamii. MylIbTHIOKYCHE CEKBEHYBaH-
Hsl OUTOK-KOAYBaJIbHUX T'CHIB BUCTYIIAE SK JIOJATKOBHM aHami3 s iaeHTudikarii
P agglomerans 1 nnst XapakTepUCTUKU HETUTIOBUX mITamiB [16].

Oco0amBocCTi BUKOpHCTAaHHA OakTepiil pony Pantoea

[TaroreHHi BIacTUBOCTI 1i€i OakTepii BPiBHOBAXKYIOTHCS HEMMOBIPHO KOPH-
CHUMH pUCaMU, BUSIBICHUMU y P. agglomerans, 1 OMU3bKOPOAMHHUX BUJIIB I[LOTO
poxy [19].

Bakrepii pony Pantoea, 130;1b0BaHi 3 pOCIUH, BOJIOAIIOTH OararbMa KOpUCHU-
MU pUCaMH, SIKi MOXKYTb OyTH BUKOPHCTaHI JJIsl TPO(IIAKTUKY 1 JIIKyBaHHS 3aXBO-
PIOBaHb JIFOJIMHHU 1 TBAPHUH, OOPOTHOH 3 TATOTEHAMU POCIUH, CTUMYJIIOBAHHS POCTY
pociuH 1 6iopeMenianii HABKOIUIIHBOTO cepenoBuia. P agglomerans ycminHo
BUKOPUCTOBYETHCS JUIsl 00pOTHOU 3 Rhizopus stolonifer i Monilinia laxa. BupoOiisie
psi aHTHOIOTHKIB, SIKI MOYKHA BUKOPUCTOBYBATH 1 OOPOTHOM 3 IMATOT€HAMU POC-
JIMH, 3aXBOPIOBAHHSIMU TBAPUH 1 TFOMUHH. JIIMOMOMIIYKpUA 3 HU3BKOIO MOJICKYIISIP-
HOIO Macolo, BUaIeHuit 3 P agglomerans NeMOHCTPYE Psl JIKyBaJIbHUX BIACTH-
BocTel. Hampukiaz, mTinonominykpua mpeacTaBise co00K0 KOMIIOHEHT JKiB, SKi
TMOTEHIIITHO MOKYTh BHJIIKYBAaTH pak. MIOro Takox BHKOPHUCTOBYIOTH B PO3POOLI
JiKiB BiJ MaysipiiiHOTO masmomniro. [19]. Bymu 3pobneni ycmimHi cipobu 3acto-
CyBaTH CTparTeriro maparpaHcreHesa, B siKid OakTepianbHi CUMOIOHTH T€HETHYHO
CKOHCTpYHOBaHI Ui eKcrpecii 1 cekperii OUIKiB IpOTH MaJIIPIHHOTO TIa3MOIis.
BuxopucTanHs sk areHTa 010KOHTPOJIIIO JI03BOJISIE 3HU3UTHU JJO3HM NECTHLHUIIB, OY-
JTy4d €KOJIOTTYHO YHCTHUM ITPOLecoMm [9].
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Y3arajqbHeHHsI

Ponp BupineHNX 3 BUHOTPAAHOI 103U OakTepiadbHUX BUAIB ABOsKA. BoHM
MOXYTh CYNPOBOKYBAaTH NMATOTEHHI OakTepii 1 BUKIMKATH Pi3HOMAHITHI 3aXBO-
PIOBaHHS BUHOTPay. Tako BUKJIMKATH CEPHO3HI 3aXBOPIOBaHHS JroquHu. He Bu-
MaJKOBO, 110 0araro XTO 3 HaWOUIbII €(DEKTHBHUX areHTIB OI0KOHTPOJIO XBOPOO
POCITUH TaKOX € MOTEHI[IHHUMU MaTOreHaMU JTIOJUHHA. BOHU Ty’Ke aKTUBHO KOHKY-
PYIOTh 3a MOXKUBHI PEYOBUHU 1 MOXKYTh MPOIYKYBaTH MPOTUMIKPOOHI METa0OIITH
i cami o co0i MOXKYTbh OyTH CTIHKMMU JI0 JSSIKUX aHTHOI0THKIB. BykuBaHHs nipu
3aXMCHUX PEAKIISIX POCIHMHHU MOXKE 3pOOUTH eHI0(]ITHI MOmyIsii GakTepiit CTii-
KHMHU JIO 3aXUCTY opraHizmy monuau [30].

J10 KOPUCHHX BJIIACTUBOCTEH MOXKHA BIIHECTH CHHTE3 aHTHOI0THKIB 1 TAKOX
MPOSIB aHTUTIPOITi(pepaTBHOT AKTUBHOCTI MPOTH IMyXJITMHHUX KIIITUH JTIONUHU. 115
OTO BUKOPHCTOBYIOTh HU3bKOMOJECKYISAPHHUM Jimomnykpun 3 P agglomerans.
[lle onHi€IO MO3UTHBHOIO SIKICTIO € CIPHUSIHHSA 3POCTAHHIO POCIUH PI3HUMH Me-
xaHi3Mamu. CronM MOXKHA BIJHECTH BUIAUICHHS EK3OIOJIYKPHUIIB, CHHTE3 1H-
JOMT-00TOBOT KHCIOTH. Takox jaeski mramu P, agglomerans BUKOPUCTOBYIOThH
it 60poTHOM 3 MassIpiiHUM TuIa3Moniem. Kpim toro, Gakrepii poxy Pantoea Bo-
JIOAIIOTH YHIKaJIbHOIO 3/IaTHICTIO 10 010/1€CTPYKIIi1, BKIIOUAIOUX repOiluIu Ta iHIIi
TOKCHUYHI CHOJYKH, IO BIIKPUBAE MEPCHIEKTHBH I PO3POOKHM 1 KOMepiiaizarii
KOPUCHHX TpoAayKTiB. [IpoTe mOTpiOHO 3BakaTH HA BEJIMKY HEBU3HAUEHICThH 1100
acorianii mux OakTepii 3 Xa3siHOM 1 MaTOreHETUYHUMHU BIACTHBOCTSIMH OKPEMHX
IITaMiB.

Tako BOHU 3/1aTHI MPUTHIYYBaTH PiCT OararboX MaTOTeHHUX Ta MIKiITUBUX
OakTepiid. OHaK, KOMepIliiiHa peecTparlis IPoayKTiB Oi0koHTpoIt0 P. agglomerans
YCKJIaJJHeHa, TOMY IO Ieil BUJ B JaHW 4Yac 3a3HAYCHHUU SIK OpraHi3m 0ioyoriy-
Hoi Oe3neku 2 (BL2) uepe3 kiniHIYHI MOBIJOMIICHHS SIK OTIOPTYHICTHYHUI MMaTOreH
monuau [28]. He3Bakaroun Ha JOBEJCHY MATONOTIUHY poiib P agglomerans nipu
BUHUKHEHHI 3aXBOPIOBaHb JIEPTiYHOrO i IMyHOTOKCHYHOTO TJa 1 BUMAJKOBUX 1H-
(ex1iii, KOPUCHI PUCH 1ILOTO poay Pantoea MarOTh BEIWKE 3HAYCHHS AJISI TIOTECH-
LIKHHOTO BUKOPUCTAHHS B Oararbox o0nactsax OioTexHouorii [14].
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XAPAKTEPUCTUKA BAKTEPUM POJA PANTOEA

Pedepar

B 0630pe npedcmasnenvt OanHble COBPEMEHHBIX UCHOUHUKOS TUmepanmypul o 6ax-
mepusix pooa Pantoea. Ilpusedenvl obwue Kyibmypanvhvie, OuOXumuieckue u
Mopgonoeuneckue ceolicmea 6akmeputl OaHHO20 pood. [emanbHo paccmompeHbvl
2CHOM U 2eHemuYecKue NeMeHMbl, UX 6IUAHUEe HA POCH U NOBEOEHUe MUKPOOD-
eanusmos. Taxorce onucana accoyuayus 6axkmepuil 5moeo pooa ¢ Daktulosphaira
vitifoliae — spedumenem sunoepaoa, u paccmompero 803MOICHOe GusHUe OaKme-
putl Ha 8uHOSPaoHyro guinokcepy. Paccmompenvr snoogummusie u snugummosie
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ceolicmaa 1 0cobeHHocmu npedcmasienHulx 6udos. Onucanvl namoceHnvle Ceoli-
cmea u ocobennocmu evioenenus bakmepuii pooa Pantoea agglomerans. Ipuse-
OeHHble NPUMEPbl NPAKMUYECKO20 UCNOb308AHUSL OAHHBIX bakmepuil.

Knwuesvie cnosa: bakmepuupooa Pantoea, unoepaonas.nosa, Daktulosphaira
vitifoliae.
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Odesa National Mechnykov University,
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CHARACTERISTICS OF BACTERIAL GENUS PANTOEA

Summary

The review presents data according to the modern sources of literature data
about bacteria of the genus Pantoea. The general cultural, biochemical and
morphological properties of bacteria of this genus are presented. The genome and
genetic elements, their influence on the growth and behavior of microorganisms
are considered in detail. It also describes the association of bacteria of this genus
with Daktulosphaira vitifoliae, a pest of grape, and examines the possible effects
of bacteria on grape phylloxera. The endophytic and epiphytic properties and
features of the presented species are illuminated. Pathogenic properties and the
features of isolation of bacteria of the genus Pantoea agglomerans are considered.
The examples of practical use of bacteria data are given.

Key words: genus of bacteria Pantoea, grape, Daktulosphaira vitifoliae.
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VARIABILITY OF CAROTENOID-SYNTHETIC STRAINS
STREPTOMYCES GLOBISPORUS 1912 AFTER DEEP
CULTIVATION AND STORAGE

Aim. To determine the variability of the trait of carotenoids biosynthesis in two
mutant strains Streptomyces globisporus 1912 after deep cultivation and storage.
Relevance. Study of the spontaneous variability of strains-producers of carotenoids
after deep cultivation and long-term storage is necessary for understanding the
mechanisms of intrapopulation inheritance and the possibility of their control.
Methods. Visually the analysis of phenotype of streptomyces colonies, statistical
analysis was performed with Windows Software Excel 2007. Results. The
appearance of non-productive/non-active variants (vellow, creamy and colorless)
in populations of strains S. globisporus 4Lcp-Hp7 and S. globisporus 7Crt after
cultivation in corn-soy liquid medium was 107 and 107, at 1-2 orders of magnitude
higher than their standard cleavage with frequent transplantation of subcultures.
The variability during storage had high indexes, which were dependent on storage
temperature. Non-productive variants of strains S. globisporus 4Lcp-Hp7 and
S. globisporus 7Crt at storage temperature of 4 °C were about 50% and 10%
of the population, respectively. There were near 10% non-active colonies in the
population of strain S. globisporus 4Lcp-Hp7, and 20-30% ones in the case strain
S. globisporus 7Crt at storage temperatures of 21 °C and 28 °C. After one-year
storage near 52% and 66% colonies of the populations of lyophilized cultures
S. globisporus 4Lcp-Hp7 and S. globisporus 7Crt supported the high level of
synthesis of corresponding carotenoids. Conclusions. It has been shown, that the
trait of carotenoids biosynthesis in the mutant strains S. globisporus 4Lcp-Hp7
and S. globisporus 7Crt was showing variability with the high frequency after
deep cultivation (107 and 107 non-active colonies) and during long storage on
slants and in lyophilized state (10-50%,).

Key words: Streptomyces, carotenoid biosynthesis, variability, storage.

The variability of microorganisms is a result of changes in a cell under the
influence of endo- and exogenous factors. This term is used to detect the changes
of a trait in populations. The variability is determined by the high frequency of
variants, which differ from the typical ones with respect to the total number of
tested units, in particular, sown bacteria in vitro. The reasons of variability in the
population can be the substrate deficiency, the deactivation of synthesis enzymes, a
cryptic form of a gene or its defects.
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Our work is devoted to the variability of the trait of carotenoids biosynthesis
in two mutants of strain Streptomyces globisporus 1912. Founded in 1998 the
collection of carotenoid-synthetic mutants today includes about two dozen of
mutant strains. The sequences of the crz-genes of one of the collection strain were
presented in the NCBI database (Accession number KM349312) [10]. Mutant strains
S. globisporus 4Lcp-Hp7 and S. globisporus 7Crt are the leaders of the collection
by biotechnological characteristics. They are characterized by high productivity and
stability of carotenoid biosynthesis in compared with other strains of the collection.
The standard cleavage with the formation of non-active variants at constant work
with fresh 7—10 day-old cultures S. globisporus 4Lcp-Hp7 and S. globisporus 7Crt
on corn-soy agar has been 107 and 107, respectively, that we have researched
earlier [6, 9, 13]. Also, the addition of bacteria biomass of researched strains into
the diet of oviparous hens has contributed to their productivity and improvement of
physiological parameters [4].

Unfortunately, the researched strains can maintain stable values of spontaneous
variability only with frequent transplantation of the subcultures. Deep cultivation,
long-term storage, and lyophilization have contributed to the accumulation of
a large number of non-active colonies in populations of strains. The variability
indicators were different and differed from the standard ones. Therefore, in order
to understand the mechanisms of intrapopulation inheritance of the carotenoid
biosynthesis trait during long-term storage and the possibility of its control in deep
cultivation, the actual tasks were to study the indices of spontaneous variability in
strains S. globisporus 4Lcp-Hp7 and S. globisporus 7Crt in the named processes.

The aim of study was to determine the variability of the trait of carotenoids
biosynthesis of strains S. globisporus 4Lcp-Hp7 and S. globisporus 7Crt in the
processes of deep cultivation and storage. The objectives of the study were to
determine: 1) spontaneous variability frequency of strains S. globisporus 4Lcp-Hp7
and S. globisporus 7Crt after cultivation in a corn-soy liquid medium; 2) variability
indexes of researched strains after 3 and 6 months storage on corn-soy slants; 3)
variability indexes of carotenoids strains-producers after a year of storage in the
freeze-dried state.

Materials and Methods

Carotenoid-producing strains S. globisporus 4Lcp-Hp7 and S. globisporus
7Crt were used in the work (Fig. 1). Strain S. globisporus 4Lcp-Hp7 accumulates
carotenoid lycopene, 50+2.5 mg/1 [9, 13]. Strain S. globisporus 7Crt synthesizes a
mixture of carotenoids of lycopene and beta-carotene, 35+2.0 mg/1 [6, 13].

Mediums and growth conditions. Bacteria cultures of researched strains were
grown on a corn-soy medium, (g/1): corn flour 20.0; soybean flour 10.0; NaCl15.0; pH
7.0. Faybich's medium for the lyophilization of the samples contained 10% sucrose
and 2% gelatin. The solutions of sucrose and gelatin were separately sterilized and
then were mixed in appropriate proportions. Agar-agar content for solid mediums
has been 15,0 g/l. The level of pH was been correcting by hydrochloric acid and
sodium hydroxide. Sterilization was at t 120 °C, for 30 min.

The analysis of the variability of researched strains. Carotenoids lycopene
and beta-carotene are pigments, the presence of their synthesis is visible by a naked
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eye. Their accumulation appears in the coloration of mycelium. The synthesis of
lycopene by strain S. globisporus 4Lcp-Hp7 is morphologically manifested the
staining of mycelium by pink color (Fig. 1A). The accumulation of mixture of
lycopene and beta-carotene stains colonies of strain S. globisporus 7Crt by orange
color (Fig. 1B). Amount of carotenoids accumulation is proportional to the saturation
of colony color. Cream and yellow colonies of researched strains accumulate
corresponding carotenoids in smaller quantities than productive variants, whereas
colorless ones have not synthesized carotenoids [13]. Given the biotechnological
perspective of the strains, colonies with color intensity lower than of productive
ones were considered non-productive/non-active analogically of colorless.

A B

Fig. 1. Five-day colonies of S. globisporus 4Lcp-Hp7 (A) and
8. globisporus 7Crt (B) on corn-soy agar with standard cleavage

Washed mycelium off the surface of slants and suspensions after cultivation
in a liquid medium were used for research. Suspensions with mycelium of strains
were being homogenized, were being filtered and were being sown in dilutions on
the surface of the corn-soy agar in Petri dishes. Cultures were incubated at t 28 °C for
4-7 days, under dark conditions (thermostat). Activity of carotenoids biosynthesis
was analyzed visually according to the intensity of colony staining. Calculation of
the number of colonies was done by the traditional way of enumerating CFUs. The
variability frequency of carotenoids biosynthesis of researched strains was made on
the basis of calculation of unproductive variants among the total number of tested
colonies. Statistical analysis was performed with Windows Software Excel 2007.

The storage. Carotenoid-synthetic mutants every three or six months were
transferred to fresh slants with corn-soy agar (tubes 20x150). Cultures of cells were
washed off from the surface of agar-medium by sterile distilled water and were
transferred by sterile pipettes to slants with fresh nutrient agar-medium and were
incubated under thermostat conditions at t 28 °C, for 7 days. Half of the duplicated
subcultures were filled up with sterile mineral oil. Studied storage temperatures
were 4 °C in the refrigerator, 21 °C at room temperature and 28 °C under thermostat
conditions. The periods of storage were 3 and 6 months. The percentage of active
variants in bacteria populations of researched strains during storage for 3 and 6
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months was calculated based on the data of last 4 and 6 years, respectively.

Methods of lyophilization described in the literature were used for freeze-
dried researched strains [5]. Biomasses of cultures were mixed with protective
medium and obtained suspensions were carried into ampoules (V 10 ml) of 1 ml
(10°-10'° CFUs) in each one. The samples were lyophilized at 40 °C, were dried,
were sealed and were stored away from direct light at 21 °C. After one year of
storage sterile distilled water was added to the material in ampoules to the level of
V 1ml. The obtained suspension was poured by pipette into the liquid medium with
the volume of 9 ml and was cultured at 240 rpm, 28 °C for 2 hours for adaptation.
After that, the cultures were sown in dilution on the surface of the nutrient agar
in Petri dishes and grown. The material from each ampoule of identical cultures
(3pcs) was counted separately.

Results and Discussion

The variability of researched strains after cultivation in liquid medium.
Selected cultures of producers S. globisporus 4Lcp-Hp7 and S. globisporus 7Crt
with early and intensive carotenoids synthesis has been used for deep cultivation.
The variability of carotenoids producers before deep cultivation in the liquid
medium was standard. The yield of carotenoids from strains S. globisporus
4Lcp-Hp7 and S. globisporus 7Crt after cultivation in the liquid medium was
4142,0 mg/l and 29+1,5 mg/l, respectively. The productivity of strains was
decreasing by almost 20%. Non-active variants in bacteria populations of strains
S. globisporus 4Lcp-Hp7 and S. globisporus 7Crt were accumulating with
the frequency of 107 and 1072, respectively (Fig. 2). The variability of the trait
of carotenoids biosynthesis of researched strains under cultivation in the liquid
medium was on 1-2 orders of magnitude higher of standard cleavage that was the
reason of decrease of yield of carotenoids.

A B

Fig. 2. Five-day colonies S. globisporus 4L.cp-Hp7 (A) and
S. globisporus 7Crt (B) after cultivation in liquid medium

Reduction of oxygen access under liquid cultivation conditions is probably
one of the reasons of cleavage of the researched phenotypic trait in strain
populations. In particular, the growth of strains has been accompanied by rapid
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absorption of oxygen under liquid cultivation conditions. In particular, the amount
of dissolved oxygen after 17 hours of cultivation has been 7+1% at the initial 70%.
The frequency of mixing has been 200 rpm and volume of supplied air has been
3.5V/Vs. In literature the cases of increasing of cleavage in the process of liquid
cultivation conditions due to lack of oxygen have been describing. The need of
oxygen is described for the processes of accumulation of carotenoids in fermentation
conditions for fungi [1, 16].

The variability of the trait of carotenoid biosynthesis of strains after storage
on nutrient slants. All carotenoid-synthetic mutants at first years after obtaining
were storing in the refrigerator at t 4 °C, which as it turned out later contributed
to the accumulation of non-active variants. It was suggested that the storage
temperature can influence their variability. It was decided to research cleavage of
producer cultures after 3 and 6 months of storage at t 4 °C, 21°C and 28 °C with the
protective coating (mineral oil) of air mycelium of strains on slants and without it.
The results are shown in Figure 3.

W without coating M coated with mineral oil
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Fig. 3. The percentage of active colonies of strains S. globisporus 4Lcp-Hp7 (A)
and S. globisporus 7Crt (B) during storage

As aresult of the studies, it was noted the absence of a fundamental difference
in results of storage «without» and «with a protective coatingy», except for slants at t
28 °C. The cultures were drying up completely on the slant surface at t 28 °C after 6
months of storage without the use of mineral oil. Also, the variability of carotenoids

30 —— ISSN 2076-0558. Mixpo6ionozis i Giomexnonozis. 2018. Ne 3. C 26-35 _



MIHJIMBICTb KAPOTUHCUHTE3VYBAJIbHUX IIITAMIB STREPTOMYCES GLOBISPORUS ...

producers S. globisporus 4Lcp-Hp7 and S. globisporus 7Crt differed depending on
storage temperatures. The most negative index at t 4°C during 6 months of storage
was for strain S. globisporus 4Lcp-Hp7. The percentage of productive/active
colonies from strain S. globisporus 4Lcp-Hp7 at t 4 °C was 90+7% and 58+6% for
3 and 6 months of storage, respectively. The cleavage of the strain S. globisporus
7Crtatt4 °C was a lower, 96+4% 89+3% after 3 and 6 months storage, respectively.

The variability of the trait of carotenoids biosynthesis of strain S. globisporus
4Lcp-Hp7 at t 21 °C and 28 °C was slightly lower than at 4 °C. Active colonies
in populations of strains were 90%, whereas the number of same colonies at high
temperatures from S. globisporus 7Crt has varied in a range of 70-80%. That is, a
room temperature of 21 °C is permissible for storage of the strain S. globisporus
4Lcp-Hp7. In the literature it is noted the data of storage of carotenoids producers
at high temperatures, for example for Blakeslea trispora [2].

After storage, carotenoid-synthetic mutants have been transferring to slants
with optimal medium for producers several times with weekly intervals [9, 13].
Frequent transferring of subcultures contributes to the stabilization of carotenoid
biosynthesis. One of the reasons for the accumulation of non-productive variants
at the long-time storage can be the exhaustion of medium components necessary
for the formation of carotenoids. Therefore, the variability of carotenoids producers
during storage for 6 months was higher than in the course of 3 ones.

The variability of lyophilized cultures S. globisporus 4Lcp-Hp7 and
S. globisporus 7Crt. The ampoules of lyophilized samples were left to stand for
1 hour with distilled water as in standard methods [5]. It this case, cultures by
microcolonies was germinating for 7-10 days on agar- medium in Petri dishes,
whereas by a rule, their growth can be observed on the second day of growing.
Therefore, lyophilized cultures were cultured in liquid medium for 2 hours to
adaptation. The survival of lyophilized cultures for 1-year storage has not decreased,
although cleavage of researched strains was huge. The percentage of colonies with
biosynthesis of corresponding carotenoids from strains S. globisporus 4Lcp-Hp7
and S. globisporus 7Crt were 52+2% and 66+2%, respectively. It is known that
lyophilization processes have an effect on the viability and enzymatic properties
of microorganisms [5]. High indexes of variability of lyophilized cultures of
carotenoids producers can be the result of inhibition of carotenoids biosynthetic
enzymes in the processes of lyophilization.

The variability of non-active variants of researched strains. The study of the
variability of inactive variants has been carried out in order to exclude modification.
Arbitrary variants from bacteria populations of researched strains were selected
for the analysis. The appearance of colored colonies from colorless ones was not
observed among thousands checked for both strains. Productive colonies were
not accumulating in bacteria populations low-active colonies (cream and yellow)
among thousands checked at pH 6-7 but were watched at pH 8. The frequency of
appearance of pink and orange colonies from low-active variants of researched
strains was 107 for both ones (Fig. 4). Also, the colonies with lycopene biosynthesis
(pink) were accumulating in the bacteria population of low-active variants of strain
S. globisporus 7Crt with the frequency of 10-'. The pH level of the medium has
stimulated their formation. It is known the lycopene is a precursor of beta-carotene.
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The beta-carotene biosynthetic enzyme (lycopene cyclase) at pHS8 is inhibited and
does not create beta-carotene from lycopene, which contributes to the accumulation
of last one. The biotechnological method as the change of the pH level is using to
accumulate lycopene in fungi [3].

A B

Fig. 4 The cleavage of low-activity colonies of strains S. globisporus 4L.cp-Hp7 (A) and
S. globisporus 7Crt (B), pH 8.0

Today, crt-genes for some Streptomyces have been registered in the
bioinformational databases GenBank, KEGG, and the others. The expression of
crt-genes in S. setonii and S. griseus IFO13350 is controlled by the crtS gene, the
product of which is a stress-sensitive sigma-like factor. Expression of crt-genes in
S. coelicolor A3 (2) is controlled by a photosensitive cluster of /it-genes. The
products of genes crfS and /ifS initiate the transcription of crz-operon in these
Streptomyces [7, 8, 14].

According to the literature, amount of carotenoids accumulation for the most
Streptomyces are very low and are measured in pg/L. The exception is the strain
S. rimosus, which synthesizes lycopene 230 mg/L [15]. The yield of carotenoids
from mutant strains S. globisporus is lower than from S. rimosus. Their productivity
depend on the stability of inheritance of carotenoids biosynthesis. The stability of
a feature of the carotenoids biosynthesis, in turn, depends on the components of
medium, temperature, pH and storage conditions. On the other hand, the cause of
strains variability with carotenoids biosynthesis is considered to be the localization
of a cluster of crt-genes in the regions of terminal inverted repeats (TIR) of
chromosome, which leads to increased mutagenicity and elimination of gene [10,
12, 14]. Also, the formation of Streptomyces colonies after homogenization is the
result of random breaks of mycelium, which increases the likelihood of creating a
colony with different genetic material. This, in turn, affects the composition of the
synthesized metabolites in separated colonies. Also, according to the latest data of
regulation of interactions in microorganisms [11, 17], the accumulation of non-
active colonies may even be necessary to support the variants with carotenoids
biosynthesis.

It has been shown, that the trait of carotenoids biosynthesis in the mutant
strains S. globisporus 4Lcp-Hp7 and S. globisporus 7Crt was showing variability
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with high frequency after deep cultivation (10 and 10~ non-active colonies) and
during long storage on slants and in lyophilized state (10-50%).

C. JI. T'onemounoBckasn, T. B. /[Bopuuk, JI. B. [loaumyk,
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N3IMEHYNBOCTb KAPOTUHCUHTE3UPYIOLIUX
INITAMMOB STREPTOMYCES GLOBISPORUS 1912
IOCJIE INTYBUHHOTI'O KYJIbTUBUPOBAHUA
N XPAHEHUA

Pedepar

Iens. Onpedenumsv usmeHuU80CMb NPUSHAKA OUOCUHMEZA KAPOMUHOUOO8 ) O8YX
Mmymanmuslx wmammos Streptomyces globisporus 1912 6 ycnosusax enyounHozo
8bIpAWUBAHUSL U NOCTe XpaHeHus. AKkmyanbhocms. H3yuenue cnoHmannou uz-
MEHYUBOCMU WUMAMMOG-NPOOYUEHMOE KAPOMUHOUOO8 NOCIE 2NYOUHHO20 KVilb-
MUBUPOBAHLUSL U OTUMETbHO20 XPAHEHUsL HEOOXOOUMO OJist NOHUMAHUSL MEXAHUIMOB
BHYMPUNONYISAYUOHHO20 HACTEO0BAHUSL U BOZMOICHOCTU UX KOHmMpOos. MemoooL.
Busyanenuiii ananus genomuna KonoHuil cmpenmomuyenos, cmamucmuyeckutl
ananus nposoounu ¢ nomowwro Windows Software Excel 2007. Pe3ynomamat.
Tosenenue nenpoOyKmMuGHbIX/HEAKMUBHBIX 6APUAHIMOE 8 NONYISAYUAX WUIMAMMO8
S. globisporus 4Lcp-Hp7 u S. globisporus 7Crt nocie svipawusanus 8 sHcuoKotl
KYKypy3Ho-coegotl cpede cocmagasino 107 u 107, umo na 1-2 nopsoka eéviuwie ux
CMAHOapmHO20 pacujeniienust npu 4acmolx nepeceeax cyokyiomyp. Hzmenuu-
B0CHIb  U3YUAEMO20 NPUSHAKA 8 PE3VIbINAMe XPAHeHUsl 3a8ucela om memnepa-
mypel. Henpooykmusnvle sapuanmul y wmammos S. globisporus 4Lcp-Hp7 u
S. globisporus 7Crt npu memnepamype xpanenus 4°C cocmasnsanu okono 50% u
10% nonynayuu, coomeemcmeentno. Ilpu memnepamypax xpanenus 21 °C u 28
°C y nonynayuu wmamma S. globisporus 4Lcp-Hp7 maxkoevix Hakaniueaniocs 0o
10%, mozoa kak y wmamma S. globisporus 7Crt — 20-30%. Ilocne 2o0a xpa-
HeHus okono 52% u 66% KonoHull RONYIAYUU TUOPUIUSUPOBAHHBIX KYIbMYD S.
globisporus 4Lcp-Hp7 u S. globisporus 7Crt noodepowcusanu 8blcoKull yposeHs
Ccunmesa coomeemcmayiowux Kapomurouoos. Beteoowt. Ycmanoeneno, umo npu-
3HAK Ouocunmesa KapomuHouoo8 y MymanmHuix wmammos S. globisporus 4Lcp-
Hp7 u S. globisporus 7Crt nposeisem usmeHuU80CmMb ¢ 8bICOKOU YACTMOMOU KaK
nocie anyounno2o kynemueuposanus (10° u 107 neakmuenvix Kononuil), max u
nocie OIUMenbHO20 XPAHEHUsl HA KOCSKAX U 6 TUODUIUIUPOBAHHOM COCTOSIHUU
(10-50%,).

Knwuesvie cnosa: Streptomyces, buocunmes Kapomuyoudoe, usmendueocnin,
Xpanerue.
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MIHJIUBICTb KAPOTUHCHUHTE3YBAJIbHUX
IITAMIB STREPTOMYCES GLOBISPORUS 1912
HICJIA INIMBUHHOI'O BUPOLILYBAHHSA
TA 3BEPITAHHS

Pedepar

Mema. Busnauumu miHaugicme 03HaKU OGIOCUHMEZY KAPOMUHOIOIE Y 080X MY-
manmuux wmamie Streptomyces globisporus 1912 ¢ ymosax enubunno2o eupo-
wysanus ma nicia soepieanusn. Akmyanwvnicme. Busuenns cnoHmanHoi Minau-
60CMI WMAMIB-NPOOYYeHMI6 KapoOMUuHoiOi6 Niciis 2TUOUHHO2O KYIAbMUBYEAHHS
ma 00820mpueanoeo 30epicanhs HeoOXIOHO Olisl PO3YMIHHS 6HYMPIUHbONONY IS
YIUHUX MEXAHI3MI8 YCNAOKYB8AHHS MA MONCIUBOCI iXHb0o20 Konmponio. Memo-
ou. Bizyanohuil ananiz genomuny KOIOHIU CMpenmomiyemis, CmamucmuyHull
ananiz nposoounu 3 eukopucmanusm Windows Software Excel 2007. Pe3ynb-
mamu. [losea HenpoOyKMUSHUX/HEAKMUSHUX SAPIAHMIE V NONYIAYIAX UWMAMIE
S. globisporus 4Lcp-Hp7 i S. globisporus 7Crt nicis upowyéamnts 6 piokomy
KYKYpyO3sHo-coceomy cepedosuwyi cmanosuna 107 ma 107, wo na 1-2 nopso-
Ki guuje 3a ix cmanoapmmue poswenieHts npu 4acmomy nepeeueanti cyoKyib-
myp. Minaugicms 00CioNcy8anoi 03HaKu 6 pe3yibmami 30epicants 3aa1excand
610 memnepamypu. Henpooykmueni eapianmu wmamis S. globisporus 4Lcp-Hp7
i S. globisporus 7Crt npu memnepamypi 36epicanus 4 °C cmanosunu 6ins 50%
i 10% nonynayiu, eionosiono. 3a memnepamypax 3oepicanus 21°C ma 28 °C ¢
nonynayii wmamy S. globisporus 4Lcp-Hp7 maxux naxonuyysanocs oo 10%, ¢
mot yac sik y wmamy S. globisporus 7Crt — 20-30%. Ilicisi poxy 36epieanns 6ins
52% ma 66% xonowuiu nonynayii aioginizoeanux kynemyp S. globisporus 4Lcp-
Hp7 ma S. globisporus 7Crt niompumyesanu 6Ucokuil pigets CUHme3y 8i0n0GIOHUX
Kapomunoiois. Buchoexu. Bcmanosneno, wo o3naka 6iocunmesy Kapomunoioie y
mymanmuux wmamie S. globisporus 4Lcp-Hp7 ma S. globisporus 7Crt nposisise
MIHIUBICTNG 3 BUCOKOIO HACMOMOIO K NICASL 2MUOUHHO020 Kyibmugyeanhs (107 ma
107 neaxmusnux KonOHIlL), MaK i Nics 00620MPUBATLO20 30ePicalHs HA CKOULEHUX
azapuz08anux nosepxusx ma y aioginizoeanomy cmani (10-50%).

Knwouesvie cnoea: Streptomyces, buocunmes KapomuHouoos, UsMeH4u8oCmo,
XpaneHue.
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EFFECT OF LACTOBACILLUS PLANTARUM
ON GROWTH CHARACTERISTICS OF WHEAT
IN HYDROPONICS AND SOIL

The aim was to study the effect of Lactobacillus plantarum on germination and
some growth characteristics of wheat Triticum aestivum L. in hydroponics and
soil under greenhouse and field conditions. Materials and Methods. Strains of L.
plantarum, their mixtures in a ratio 1:1 had been prepared immediately before the
experiment, as well as mixed cultures of these strains which had been cultivated
together for at least one week and re-inoculated every two days were used. Before
grounding, seeds were inoculated with lactobacilli (in concentrations 1%, 0.1%,
0.01%, 0.001%, 0.0001%, 0.00001%) for an hour. Seed germination, length of
the roots and height of the seedlings were calculated as means with standard
errors or confidential intervals. Results. Treatment of wheat seeds with individual
L. plantarum ONU 12, L. plantarum ONU 311, L. plantarum ONU 355 strains,
their mixed cultures grown together and mixtures has increased seed germination
in 6.0-40.0% depending on the conditions of germination and inoculum
concentration. Under conditions of hydroponics and soil in the greenhouse the
best results were shown by inoculums in concentration 103—106 CFU/ml, and
under field conditions — in concentration 10°—10* CFU/ml. Mixtures and mixed
cultures of L. plantarum ONU 12 + L. plantarum ONU 311 and L. plantarum
ONU 12 + L. plantarum ONU 355 formed developed biofilms on roots of wheat
seedlings. Mean height of seedlings increased in 8.0-41.0%, and the length of the
roots increased by 2.4 times in hydroponics and in 6.8 —64.5% in soil. Conclusion.
The mixtures and mixed cultures of bacteria L. plantarum ONU 12 + L. plantarum
ONU 311 and L. plantarum ONU 12 + L. plantarum ONU 355 could stimulate
wheat germination and growth and can be used for development of plant growth
promoting bacterial preparations.

Key words: Lactobacillus plantarum, biofilm, inoculum, wheat, growth
characteristics, hydroponics.

Modern agriculture experiences the increasing need for environmentally
friendly biological preparations. Lactic acid bacteria, in particular lactobacilli, are
famous for a wide range of antagonistic properties [1; 5; 9; 11; 16], as well as their
ability to stimulate plant growth [3; 4; 8; 13; 15] due to the synthesis of hormones
or precursors of growth-promoting hormones [7].

In particular, wheat growth stimulation with the help of biological preparations
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might be possible not only in field conditions, but also in hydroponics, including
the future possibility of cultivating wheat in artificial conditions, including space
stations [12; 14].

Previous studies conducted on wheat seedlings in moist chambers,
demonstrated high stimulatory effect of L. plantarum strains on germination
and growth characteristics of seedlings [3], however further investigations under
conditions more close to natural were needed.

The aim of this work was to study the effect of bacteria L. plantarum on
germination and some growth characteristics of wheat Triticum aestivum L. in
hydroponics and soil under greenhouse and field conditions.

Materials and Methods

In this investigation, stimulatory activity of the next bacterial strains from
the collection of the Department of Microbiology, Virology and Biotechnology
of Odesa National I. I. Mechnykov University (ONU) was studied: L. plantarum
ONU 12, L. plantarum ONU 311, L. plantarum ONU 355; a mixture of strains
L. plantarum ONU 12, L. plantarum ONU 311, L. plantarum ONU 12, L. plantarum
ONU 355 and mixed cultures of L. plantarum ONU 12, L. plantarum ONU 355
and L. plantarum ONU 12, L. plantarum ONU 311. All L. plantarum strains were
originally isolated from grapes and stored at — 80 °C in 20% glycerol.

Lactobacilli were grown for 24 hours in a liquid MRS medium [6] at
37 °C. Daily cultures of lactobacilli at the concentration of 10® CFU/ml were used
to prepare the dilutions: 1%, 0.1%, 0.01%, 0.001%, 0.0001%, 0.00001%.

A mixture of strains was created by mixing the overnight cultures of different
strains of lactobacilli in a ratio 1:1 and immediately used in the experiment (for
dilutions and treatment).

A mixed culture of lactobacilli was created by mixing the overnight cultures
of different strains of lactobacilli in a ratio 1:1 and cultivating them together for a
week with re-inoculation every two days. For the experiment, a mixed culture was
grown overnight to reach the concentration of 10® CFU/ml.

The conditions of hydroponics were modeled using Aquasave S. gel. The
test plant used in the research was wheat Triticum aestivum L., variety Odeska
ozyma. Prior to the experiments, the seed surface was sterilized with 25% hydrogen
peroxide during one minute, and washed thrice in sterile distilled water (SDW).

In all the experiments, the seeds were soaked in prepared bacterial suspensions
or SDW for 60 minutes.

In the experiments with hydroponics, seeds were later transferred to germinate
on Aquasave S gel in glassware. The control group were seeds soaked for 60 min
in SDW. Germination was carried out in a greenhouse in Aquasave S gel for the
period of seven days.

In the experiments with soil in a greenhouse, commercial soil "Poliskyi
Universalnyi" with high content of peat was used; the soil was not sterilized before
sowing. Wheat seeds were similarly soaked in bacterial suspensions for one hour
and then sowed in plastic cups with soil.

The experiments in the open field were conducted in the south-Ukrainian
heavy-bodied low-humus chornozem soil during 2017 and 2018.
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In total, three independent experiments of each variant using 240-300 seeds
were conducted. After seven days, the growth characteristics of seedlings were
measured, namely - mean root length of seedlings and mean seedlings height [2].
Statistical analysis was carried out using the Excel package. The lengths of roots
and seedlings were, as quantitative characteristics, expressed as a mean with 95%
confidence interval; seed germination was, as a qualitative characteristic, expressed
in percentage with the standard error. Significant differences between measurements
of control and inoculated seedlings were identified in Student's t-test (P < 0.05).

In order to study the ability of bacteria to form biofilms on plant root surface,
the seven-day seedlings were washed from gel and soil in distilled water. The
biofilm was fixed in 96% ethanol for 15 minutes and stained with 0.1% Acridine
Orange solution for 10 minutes. Dyed seedlings were dried on a microscope slide
and observed using PrimoStar PC microscope, Carl Zeiss, with x 600 magnification.
Microscopy was performed on 10 samples of each variant, with 10 visual fields of
each. The biofilms were photographed using Canon EOS 500D camera.

Results and Discussion

The observations of wheat seed germination showed that individual strains of
lactobacilli and their mixtures in most cases caused positive effect on germination,
increasing the percent of germinated seeds in 6.0-40.0% (Table).

Under greenhouse conditions (both in hydroponics and soil), the effect of seed
treatment with lactobacilli was higher due to absence of any additional nutrients in
gels and peat soils used for germination of seeds. Metabolites of lactobacilli, dead
cells, and residues of the culture medium in which bacteria were cultivated played
the role of organic component of the germination substrate.

Stable increasing in germination following treatment with bacteria at all
concentrations was observed using the mixtures and mixed cultures of lactobacilli.
Consequently, the best combinations were selected and used for the open field
experiments — the mixtures of strains L. plantarum ONU 12 + L. plantarum ONU
311 and L. plantarum ONU 12 + L. plantarum ONU 355.

In the open field, seed germination in control was higher (22%) than in gel
and in peat soil under greenhouse conditions. This is due to the rich composition of
organic and inorganic components of the south-Ukrainian heavy-bodied low-humus
chornozem of the Odesa region. However, the treatment of seeds with lactobacilli
also increased germination in 6-8%. The best concentrations were 0.1-0.01% for
L. plantarum ONU 12 + L. plantarum ONU 311 and 1.0-0.01% for L. plantarum
ONU 12 + L. plantarum ONU 355.

Inoculation with mixtures and mixed cultures of lactobacilli also improved
some morphometric characteristics of seedlings in gel. There was a significant
increase in mean height of seedlings — following treatment with a mixed culture
and a mixture of strains L. plantarum ONU 12 + 311 in 37.0-38.1%, and by
combinations L. plantarum ONU 12 + 355 — in 36.2-—41.0% (Fig. 1).

The length of roots of wheat seedlings was the highest as a result of treatment
with mixed culture ONU 12 + 311, which yielded 34.1% increase compared to the
control, and mixed culture L. plantarum ONU 12 + 355 — 2,4-fold increase (Fig. 2).
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Table

Germination of wheat seeds following treatment with individual strains of L. plantarum
and their combinations (data estimated as %)

Conditions Strain Final concentration of overnight cultures of lactobacilli
of planting
1% 0.1% 0.01% 0.001% | 0.0001%
ONU 12 | 60.042.5 | 80.042.1% | 70.042.4% | 60.042.5 | 60.0+2.5
ONU 311 | 78.0£2.1% | 90.0+1.5% | 90.0+1.5% | 90.0£1.5% | 60.042.5
ONU 355 | 87.0£1.5% | 60.042.5 | 70.042.4% | 60.042.5 | 80.0+£2.1*
1203111 70 040.4% | 100% | 90.0£1.5% | 80.0£2.1% | 75.0+2.4*
» mixture
=
S 12835 1 900x1.5% | 70.042.4% | 80.0+2.1% | 80.0+2.1% | 90.0+1.5%
S mixture
4 124311
= mixed 80.0£2.1 | 80.0£2.1% | 70.042.4% | 80.0+2.1%* | 78.0+2.1%
culture
124355
mixed 80.042.1% | 80.044.4% | 80.044.4% | 70.042.4% | 78.042.1%
culture
control 60.0£2.5
ONU 12 | 75.0£3.0% | 70.043.2% | 72.042.3% | 85.0+3.4% | 75.0£1.2%
2 ONU 311 | 80.0£2.4% | 85.041.1% | 81.0+1.8% | 82.0+3.1% | 80.0+4.1%
2 ONU 355 | 65.0422 | 68.0+1.6 | 62.042.4 | 75.0+£3.0% | 78.0£1.2%
o
o
g 1203111 75 041 5% | 78.0+5.1% | 76.0+2.2% | 80.0+2.8* | 86.0+4.3*
° mixture
3
E 124355 1 670422 | 77.0£1.7% | 86.042.4% | 74.0+3.1% | 88.0+1.5%
g mixture
[}
° 124311
> mixed 68.043.1 | 80.042.1% | 72.043.8% | 69.044.3 | 75.0+1.4*
—qé culture
= 124355
2 mixed 70.042.7% | 66.042.3 | 71.042.4% | 82.0+1.3% | 88.0+2.6*
culture
control 60.0+3.4
- 1203111 04 0432 | 92.041.2% | 88.0+1.4% | 84.041.6 | 82.0+2.8
= mixture
[dm]
5 124355 190 041.1% | 90.042.6* | 92.043.1% | 86.042.2 | 84.0+1.9
8 mixture
control 82.0+1.2

Note: * values are significantly different from the control ones (P < 0.05).
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Fig. 1. Mean height of wheat seedlings following treatment with mixtures
and mixed cultures of lactobacilli in gel: * values are significantly different
from the control ones (P < 0.05)
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Fig. 2. Mean root length of wheat seedlings following treatment with mixtures
and mixed cultures of lactobacilli in gel: * values are significantly different
from the control ones (P < 0.05)
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Overall, different strains of lactobacilli and their combinations positively
influenced the growth of wheat seedlings in gel, causing increase in seedlings height
in 36.2—41.0%, and the mean length of the roots increased in 2.4 times. As a rule,
the best effect was observed at the concentration of 1.0-0.001%, that is, bacterial
suspensions with 10°~10° CFU/ml.

In peat soil under greenhouse conditions, the mean length of seedlings after
the treatment with the mixture of strains L. plantarum ONU 12 + 311 increased in
8.4-20.4%, with mixed culture of L. plantarum ONU 12 + 311 —in 6.8—15.9%, with
mixed culture of L. plantarum ONU 12 + 355 —in 4.6—17.6% (Fig. 3). For the mixed
culture of L. plantarum ONU 12 + 355 dilutions in the range of 0.001-0.0001%
(10° —10% CFU/ml) yielded better results, and mixed culture of L. plantarum ONU
12 + 311 at all concentrations increased the mean root length. In case of mixtures,
the results varied depending on both the combination of lactobacilli and their
concentration (Fig. 3).
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Fig. 3. Mean root length of wheat seedlings following treatment with the mixtures
and mixed cultures of lactobacilli in soil under greenhouse conditions:
* values are significantly different from the control ones (P < 0.05)
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Treatment with bacterial suspensions also had a significant effect on average
seedlings height (Fig. 4).
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Fig. 4. Mean height of wheat seedlings following treatment with mixtures
and mixed cultures of lactobacilli in soil under greenhouse conditions:
* values are significantly different from the control ones (P < 0.05)

Treatment with the mixture and mixed culture of L. plantarum ONU 12 + 311
increased the mean seedlings height in 6.6 — 21.5%, and inoculation of seeds with
the mixture of strains L. plantarum ONU 12 + 355 yielded a 12.0-22.8% increase
(Fig. 4). The highest values were observed at concentrations 1.0-0.01% (from 106
to 10* CFU/ml).

In the open field, the influence of lactobacilli was slightly different, namely -
while all concentrations of both mixtures positively influenced the mean root length
(Fig. 5), mixture of L. plantarum ONU 12 + 311 at the concentration of 1% had an
inhibitory effect on the seedlings height (Fig. 6).

This fact probably could be explained by overproduction of phytohormones by
the mixture of lactobacilli strains in soil and direct interaction with soil microbiota.
Other concentrations of inoculums increased the average height of seedlings in
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Fig. 5. Mean root length of wheat seedlings following treatment with the mixtures
and mixed cultures of lactobacilli in the open field: * values are significantly
different from the control ones (P < 0.05).
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Fig. 6. Mean height of wheat seedlings following treatment with the mixtures
and mixed cultures of lactobacilli in the open field: * values are significantly
different from the control ones (P < 0.05)

8.0—17.9%, and the length of the roots —in 15.7-64.5% with the best concentrations
ranging from 0.1-0.001% (10*-10?> CFU/ml) (Fig. 6).

In general, the obtained data indicate that, in order to improve growth
characteristics of wheat seedlings in the open field, lower concentrations of
lactobacilli suspensions are sufficient than for greenhouse conditions and
hydroponics.

The bacteria of both mixed cultures of L. plantarum ONU 12 + L. plantarum
ONU 355 and L. plantarum ONU 12 + L. plantarum ONU 311 were able to form
biofilms on roots of wheat seedlings. The biofilms consisted of well-developed
microcolonies and matrix, lacked gaps and occasionally had slight ruptures (Fig. 7).

The results obtained from using mixed cultures of L. plantarum strains ONU
12 + L. plantarum ONU 355 and L. plantarum ONU 12 + L. plantarum ONU 311
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A B C

Fig. 7. Colonization of roots of the seedlings by mixed cultures
of L. plantarum ONU 12+311 (A) and L. plantarum ONU 12+355 (B, C) (x600)

for treatment of wheat seeds indicate that one hour is sufficient time for lactobacilli
to attach to seeds and consequently colonize the seed surface.

High increase in morphological characteristics of plants indicates the
stimulatory potential of the studied strains of lactobacilli, which could be explained by
the synthesis of auxin hormones or their precursors, as described in the literature [7].

Treatment with lactobacilli improved germination of wheat seeds in 10.0—
40.0% in hydroponics and in soil under greenhouse conditions, and in 6.0-8.0%
in the open field. Under the influence of the mixtures of L. plantarum ONU
12 + L. plantarum ONU 311 and L. plantarum ONU 12 + L. plantarum ONU
355, mean height of seedlings increased in 34.2-41.0% in hydroponics, in 6.6—
22.8% in soil under greenhouse conditions, and in 8.0-17.9% in the open field.
Following treatment with lactobacilli, the increase in mean root length of wheat
seedlings ranged from 34.1% to 2.4 times in hydroponics, from 6.8 to 20.4% in soil
under greenhouse conditions, and from 15.7 to 64.5% in the open field. The best
concentrations of bacterial mixtures for seed treatment with subsequent germination
in hydroponics and soil were 10°-10° CFU/ml, and for open field conditions —
10>-10* CFU/ml. Bacteria of L. plantarum mixture of ONU 12 + L. plantarum
of ONU 311 and L. plantarum of ONU 12 + L. plantarum of ONU 355 formed
developed biofilm on roots of wheat seedlings. Thus, for stimulation of wheat
growth mixtures L. plantarum ONU 12 + L. plantarum ONU 311 and L. plantarum
ONU 12 + L. plantarum ONU 355 should be used with the best concentrations of
bacterial mixtures for seed treatment with subsequent germination in hydroponics
and soil 10°~10° CFU/ml, and for open field conditions — 10>~10* CFU/ml.
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BIIVIMB LACTOBACILLUS PLANTARUM HA PICT
IIIEHUIII HA T'IJIPOIIOHILI TA Y IPYHTI

Pedepar

Mema. Busuumu enaus L. plantarum na npopocmanns i 0eski pocmosi xapax-
mepucmuku nuwenuyi Triticum aestivum L. 8 ymosax 2ioponoHixu, IpyHmy y me-
nauyi ma iokpumoeo rpyHmy. Memoou. Buxopucmosysanu okpemi wmamu L.
plantarum, ix cymiwi y cniggionowenni 1:1, npucomosneni be3nocepednsbo nepeo
eKCNEePUMEHNIOM, d MAKONHC 3MIWAHT KYTbmypu Oaxmepii yux wmamis, AKi K)ib-
MUBY6ANU PA30M WOHALIMEHUIE NPOMA2OM MUIICHS 3 NePecieamu KOJHCHI 06a OHi.
Hacinus nepeo sucigom iHOKY108aAU PI3HUMU PO38E0CHHAMU 00008UX KVIbIMYD
aaxkmobayun (1%, 0,1%, 0,01%, 0,001%, 0,0001%, 0,00001%,) énpodosxc coou-
Hu. Pospaxogysanu cepeoHi 3HauenHs, cmanoapmui noxubxku abo 008ipui inmep-
6aU MAKUX NOKA3HUKIB, SIK CXOJICICIMb HACIHHA, 008XHCUHA KOPEHI8 Ma 6UCOMA Na-
pocmkis. Pesynomamu. 3a 00podoxu dbaxmepiamu okpemux wmamis L. plantarum
OHY 12, L. plantarum OHY 311, L. plantarum OHY 355, ix smiwanumu Kyio-
mypamu ma cymiwiamu cnocmepieanocs nokpawjenns cxoxcocmi na 6,0-40,0%
8 3ANIEHCHOCMI 8i0 YMO8 NPOPOULYBAHHA MA KOHYeHmpayii inokyaomy. /lna ymos
2I0PONOHIKU MA 3aKPpUmMo20 IPYHMY HAUKPAWUMU KOHYEHMPAayismu iHOKYIIOMI6
oyau 10°—10° KYO/mn, a ons ymos iokpumozo tpynmy — 10°—10¢ KYO/mn. baxk-
mepii cymiweti i smiwwanux kynomyp L. plantarum OHY 12 i L. plantarum OHY
311 ma L. plantarum OHY 12 i L. plantarum OHY 355 ymeoproseanu poseute-
Hy Oionnieky Ha Kopeuax cianyie nuenuyi. Cepeons sucoma napocmkie 30i1b-
wyeanacs na 8,0—41,0%, a dosocuna kopenie —y 2,4 pasu y eunaoky pocmy Ha
eiopononiyi ma na 6,8—64,5% 6 ymosax tpynmy. Bucnosok. baxmepii cymiwietl
oakmepii L. plantarum OHY 12 i L. plantarum OHY 311 ma L. plantarum OHY
12 i L. plantarum OHY 355 30amui cmumynroeamu npopowsy8anHs HACIHHA i picm
POCIUH RULeHUY] Ma MOJACYMb OYMU 3aCmMoco8ani 0Jis po3poOKU PICIMCmuUMYio-
BANLHUX MIKDOOHUX Npenapamis.

Kuwuosi cnosa: Lactobacillus plantarum, 6ionniexa, inokyniom, nuieruys, po-
CMo8i Xapakxmepucmuxu, 2ioponoHixa.
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BJIMAHUE LACTOBACILLUS PLANTARUM HA POCT
INIITEHUIbI HA TMIPOIIOHUKE U B IIOYBE

Pedepar

Lens. M3yuume eruanue L. plantarum na npopocmanue u HeKomopwvle pocmo-
svle xapaxmepucmuxu nuenuysl Triticum aestivum L. 8 yciosusx euoponouuxu,
nougel 6 menauye u 6 omkpvimom epynme. Memoowl. Hcnonvzosaiu omoenvhoie
wmammol L. plantarum, ux cmecu ¢ coomnowenuu 1:1, npueomognennvle neno-
CpeoCcmeeHHO neped IKCREPUMEHIMOM, d MAKIICe CMeUuanHble KYIbmypbl baxmepuil
IMUX WUMAMMOB, KOMOpble KYIbMUBUPOSALU 6MeCHie, N0 MeHbUlell Mepe Hedeno
¢ nepecesamu Kadxcovle 06a ons. Cemena nepeo 6blce60M UHOKYIUPOBATU PA3HbI-
MU pazeederusmu cymounvlx Kynemyp naxkmoodayunn (1%, 0,1%, 0,01%, 0,001%,
0,0001%, 0,00001%) 6 meuenue ooHoeo yaca. Paccuumvieanu cpednue 3nauenus,
cmanoapmusle OWUOKY UIU 008epumenbHble UHMEPBAIbl MAKux noxasamenetl,
KaK 6CX00icecmy CemsH, ONUHA KopHel u evlcoma npopocmios. Pezynsmamot.
Ilpu obpabomxe baxmepusimu omoenvuvix wmammos L. plantarum OHY 12, L.
plantarum OHY 311, L. plantarum OHY 355, ux cmewannvivu Kynomypamu u
cmecamuU, HaboOanocs yryuuieHue ecxodxcecmu Ha 6,0—40,0% 6 3asucumocmu om
VCI08UL NPOPAUUBANUS U KOHYEHMPAYUU UHOKYIIOMA. /s yeaouil 2UOpOnOHUKY
U 3aKPLIMO20 2PYHMA HAUTYHUUMY KOHYEHMPAYUAMU UHOKYIIoMO8 Ovlau 10°P—10°
KOE/mn, a ona ycnosuii omxpvimoeo epyuma — 10°—10* KOE/mna. Bakmepuu cme-
ceti u cmewannvlx Kyaomyp L. plantarum OHY 12 u L. plantarum OHY 311, L.
plantarum OHY 12 u L. plantarum OHY 355 popmuposanu pazeumyio 6uoniéuxy
Ha Kopusx ceanyes nuteHuysl. Cpeousiss 6blcOMa NPOPOCMKO8 YEEIUUAIdcs Ha
8,0-41,0%, a onuna xopueii — 6 2,4 pasa 6 ciyuae pocma Ha 2uOpONoOHUKe U Ha
6,8—64,5% 6 ycnosusix epynma. Beteod. Bakmepuu cmeceil L. plantarum OHY 12
u L. plantarum OHY 311, L. plantarum OHY 12 u L. plantarum OHY 355 cnocoo-
Hbl CIMUMYIUPOBAMb NPOPACMAHUEe CeMAH U POCH pACMEeHUll NueHuybl, U Oblims
npumMenensl 05l paspadomru pOCMCMUMYIUPYIOUUX MUKDOOHBIX NPENnapamos.

Knwuegvie cnosa: Lactobacillus plantarum, Ouonnénka, uHoKymom, nuieHuya,
POCMOBblE XAPAKMEPUCUKU, 2UOPONOHUKA.
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QUANTITY AND BIOLOGICAL PROPERTIES OF THE
BACTERIUM PANTOEA AGGLOMERANS ISOLATED
FROM DIFERENT GRAPE VARIETIES
IN ODESA REGION

Aim. To isolate and investigate the biological properties of Pantoea agglomerans
from the internal environment of grapes and tumors selected from the vineyards of
the Odessa region. Methods. Samples of the grapevines of Arkadia, Moldova and
Odessa souvenirs varieties and tumors cut from the affected veins and were pre-
sterilized, chopped into fragments, filled into a distilled water flask and stirred in
a shaker at 28 °C for 3 hours. It was made 10-times dilutions and cultured on the
surface of Petrie’s dishes with nutritients agar. Incubationon 28 °C, 24—48 hours.

Conducted quantitative calculations, isolated pure cultures and examined their
cultural, morphological, physiological and biochemical properties, determined
the composition of cell lipids, and identified isolated strains. Antagonistic activity
of P. agglomerans was determined by well-diffusion method. Results. Quantities
of bacteria in inner part of grape fluctuated approximately 5,63 + 1,3X10°CGU/
sm’— 2,96 £ 1,3X10°CGU /sm’and depended from time of the year and variety of
grape. Quantities of microorganisms in tumors was bigger than in non damaged
vine in the same period. Weight percentage P. agglomerans in vine fluctuated from
5.7% till 68.2%, in tumors — from 9.88% till 23.08%. Strains of P. agglomerans
isolated from endophytic medium of grape and tumor, characterized of similar
morphological features. There were observed the ability to utilize carbohydrates,

but in minnor. Pantoea strains did not consume sucrose from the tumors and
25.0% utilized raffinose in aerobic conditions, unlike strains from the intact vine.

The fatty acid spectrum was represented by fatty acids containing 12 to 19 carbon
atoms in the chain. Eighteen strains have been identified as P. agglomerans-GC
subgroup A by fatty acid composition. For the strains examined, the dominant
profiles are C16: 0, C12: 0, C14: 0, C17: 0 cyclo w7c. The isolated strains of
P agglomerans did not show antagonistic activity to the collection strains of
E. carotovora, A. tumefaciens and A. vitis. Conclusions. The quantitative
composition of the microbiota endophytic medium of the vine and the tumors
was different and depended on the source of isolation, weather conditions and
grape variety. The strains of P. agglomerans isolated from the vine and tumors
were characterized by the same biological characteristics, with the exception of
the ability to dispose of individual carbohydrates. Fatty acid composition of the
investigated strains of Pantoea was represented by fatty acids with 12 to 19 carbon

atoms in the chain. Antagonistic activity in the collection strains of E. carotovora,

A. tumefaciens and A. vitis was not detected.

© T. B. IBanung, 1. B. Crpammosa, 2018
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Pantoea agglomerans (Beijerinck 1888) comb. Nov [12] Earlier
Enterobacteragglomerans (Beijerinck 1888) Ewing and Fife (1972), Erwinia
herbicola (Lohnis 1911) Dye 1964, or Erwinia milletiae (Kawakami and Yoshida
1920) Magrou 1937, are gram-negative bacteria belonging to the Enterobacteriaceae
family.

P agglomerans, mainly, an epiphytic plant pathogen that develops on the
surface of plants, or an endophyte that resides within plants [3, 19].

The widespread distribution of these bacteria in nature (they also occur in
plant and animal products, in the body of animals, in water, soil, dust and air, and
sometimes in humans) and their biological role in the different objects of existence
are the subject of discussion and ambiguous relation to them. On the one hand, they
can cause disorders in humans [18], can cause diseases of crops [8, 9], and on the
other hand, they produce substances that are effective in the treatment of cancer
and other diseases of humans and animals, inhibit the development of various plant
pathogens, promote the growth of plants and is a potentially effective biological
fertilizer and biomediator [7, 10].

Since P. agglomerans characterizes the versatility of biology, ecology, and the
role of the environment, scientific interest in them does not subsist. In view of this,
the purpose of the work was to isolate and investigate the biological properties of
Pantoea agglomerans from the endophytic medium of grapes and tumors selected
from the vineyards of the Odessa region.

Materials and methods

In this work samples (stems) from the grapes "Arcadia", "Moldova" and
"Odessa souvenir" were used, as well as tumors, and cut from the affected vine
grapes of these varieties.

The preparation of all samples was unified and consisted of the following
stages. Samples of the grapevine and the tumors were preliminarily soaked under
running water, washed with sterile distilled water, and sterilized the surface, treating
96 °C with alcohol and flaming.

After this, maintaining sterile conditions, the selected samples were chopped
into fragments approximately 0.5 cm in size, 10 g of which were transferred to
conical flasks of 250 cm® and placed on 50 cm® of sterile distilled water for each
sample. Experimental samples were mixed in a shaker (from New Brunswick at
250 RPM) at 28 °C for 3 h. After that, a series of 10 consecutive dilutions was made.
Petri dishes with nutrient agar (Merck, Germany) were cultured on the surface of
0.1 cm? of appropriate dilutions. The seeds were incubated at 28 °C for 24—48 hours.

It was calculated a quantitative of microorganisms that grew up, isolated
pure cultures and investigated biological properties: cultural, morphological,
physiological and biochemical.

For the analysis of cell lipids composition, samples were prepared with
bacterial cultures which were pre-incubated at Tryptic soy agar (Merck, Germany)
at a temperature of 28 + 1 °C for 24 hours.
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Three full loops of biomass were placed in the reaction vial and a concentrated
NaOH solution was added. This samples was thoroughly mixed and placed on a
water bath and maintained at 95-100 °C for 5 minutes. After that, the mixing was
repeated and left in a water bath at 95-100 °C for 25 minutes to completely destroy
the bacterial cells and purify the lipids. To the cooled suspension, a solution of
acidified methanol was added and held in a water bath at 80 °C for 10 minutes
to obtain the fatty acid methyl esters, which were then extracted with hexane.
The extract was neutralized with 0.3 M alkaline solution and analyzed by gas
chromatography [1].

The chromatographic separation of methyl esters of LC was performed on
a gas chromatograph Agilent 7890 (Agilent Technologies, USA) with a capillary
column ULTRA 2 and a semi-ionization detector. Samples of 2 ul were injected into
the evaporator in a split mode with a coefficient of 40:1, temperature of evaporator
250 °C. The separation was carried out in the programming mode of temperature
— the initial temperature 170 °C with a gradient of 5 °C / min to 270 °C. The fatty
acids content was expressed as a percentage of the total sum of peak areas.

MIDI Sherlock 4.5 software and the RSTBAG6 version 6.21 fatty acid profile
of the aerobic microorganisms were used to identify the strains examined for their
fatty acid profile.

The antagonistic activity of the strains of P. agglomerans to the collection
strains of Erwinia carotovora, Agrobacterium tumefaciens and Agrobacterium
vitis, as well as intrinsic antagonism were determined by the hole diffusion method,
measuring the growth test inhibition zones of the test strains after 24 hours of
cultivation at 28 °C [2].

Statistical processing of the results of the study was carried out using the MS
Excel computer program with the definition of Student's #-criterion. The difference
was statistically significant at P < 0.05.

Results and discussion

The internal environment of the vine grape contains a significant number of
bacteria that influence on the lasting of physiological processes in plants, promote
the protection of plants against pathogens, but some, under certain conditions,
can cause disease or influence on the infectious process. These bacteria include
P. agglomerans, which can be used as an indicator of yeast and mold (mold) fungal
biocontrol, pathogenic bacteria, but it can itself be an opportunistic pathogen.

Experimental studies were carried out in April-October 2017. Depending on
the month of the research and the grape variety, the number of microorganisms of
the internal environment of the grapes varied within the limits of 5.63 + 1.3 ms10°
CFU/cm?—2.96 + 1.3 ms10° CFU / cm’.

The smallest number of microbiota was detected in April, the largest in
September 2017, due to weather seasonal and climatic conditions.

In September and October, defects in the form of tumors were detected
on grape barrels of all varieties, in the internal environment the total number of
microbiota was higher in September (Fig. 1).

The obtained results indicate the sensitivity of these bacteria to weather
conditions. The frequency of isolation of P. agglomerans was bigger in September
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2017 (for sufficiently dry weather and moderate summer temperature, 28-30 °C),
the smallest — in October of this year (when in the beginning of the month there was
a significant decrease in temperature, 12—15 °C).

In addition to P. agglomerans, other microorganisms were isolated from the
endophytic medium of grapes, most of which were representatives of the genera
Agrobacterium and Erwinia.

T0

m Moldova
B Odesa Souvenir
Arcadia

<1 5

Frequency of detection of P. agglomerans in a grape
5]

) .
April July September October

Fig. 1. Frequency of detection of bacteria P. agglomerans in a grape, 2017 year
(data presented in percentages)

P agglomerans were also isolated from the internal environment of the
tumors. The percantage of them among the other microbiota was higher in October
and amounted to slightly more than 20.0%, in September this figure was two times
smaller (Figure 2).

25

20
15
H Moldova
H Odesa Souvenir
10 Arcadia
5
0

September October

Frequency of detection of bacteria P. agglomerans

Fig. 2. Frequency of detection of bacteria P. agglomerans in a grape’s tumor in 2017 year

Comparing the obtained data shown in Fig. 1 and 2, it should be noted that
in September in the endophytic environment of the intact grapevine all varieties
were dominated by P. agglomerans, whereas in tumors their proportion was much
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smaller. In October, in the grapevine, the proportion of P. agglomerans decreased
significantly, while in tumors, on the contrary, it increased. The taxonomic
composition of the bacteria isolated from the tumors was more varied than in the
grapevine. Among the isolates, bacteria of the genus Agrobacterium, Erwinia,
Xanthomonas, Achromobacter, Serratia predominated.

Compare obtained results and data with literary sources [10, 18], it was
supposed that bacteria P. agglomerans could be as representative in both sides,
of normal microbiota of grapes and one of the potential pathogens involved in the
formation of tumors.

Biological properties have shown that isolated and selected samples were
coinciding with the characteristics of bacteria P. agglomerans. All strains of
P. agglomerans were able to grow on nutrient agar; forming in 24 hours at
28 °C rounded, smooth, regular, carved, shiny, translucent colonies; capable for
pigmentation of bright yellow color; with sizes of 0.5-3 mm.

A microscopic study has shown that isolated bacteria are gram-negative, the
rod-shaped, with rounded ends. The cell sizes are defined within the range of 0.5
— 1.0 x 1 — 3 um. Bacteria are capable to movement.Also, the optimal growth
temperature was observed in the range of 25-30 °C, and it is typical for these
bacteria.

All strains are oxidase-negative and catalase-positive. The ability to utilize
carbohydrates was different in strains isolated from intact grapevine and from
tumors (Table 1).

All tested strains were utilized only with the release of maltose, mannose,
mannitol, xylose, rhamnose in aerobic and anaerobic conditions, and lactose only
in anaerobic conditions. Pantoea strains isolated from tumors did not consume
sucrose and 25.0% utilized raffinose in aerobic conditions, unlike strains from
intact grapevines.

For the Pantoea agglomerans strains the presence of isomers of fatty acids
with a carbon chain length of 12 to 19 carbon atoms were shown. Among the saturated
isomers, hexadecanoic acid (C16:0) was dominant with a total content of 29.1 to
30.83% of the total sum of peak areas. The content of tetradecanoic acid (C14:0)
ranged from 4.78 to 5.72%, dodecan (C12:0) — from 3.04 to 4.57%, octadecanoic
acid — from 0.24 to 0.37%. The content of saturated isomers with an odd number
of carbon atoms: tridecan (C13:0), heptadecan (C17:0) was within the range of no
more than 0.14 and 0.34%, respectively. For all studied strains, a high content of
cycloheptadecanoic acid (cyclo-C17:0) was characterized from 3.74 to 7.55% of
the total sum of peak areas. For strains 1a and 4, the presence of pentadecanoic fatty
acid (C15:0) in the amount less than 0.1% is shown. For these strains, the presence
of both 13-methyl-pentadecane (iso) and 12-methyl-pentadecane (anteiso) isomers
was characteristed. The presence of cyclo-nonadecanoic acid (cyclo-C19:0) in trace
amounts for most strains has been shown.

For the fatty acid composition of all investigated strains of Pantoea
agglomerans, the dominance of a mixture of isomers of hexadecenic acid (C16:1)
was characteristic, the content of which ranged from 30.33 to 36.92%. The presence
of isomers with unsaturated bonds in the 9, 10, and 11 positions of the carbon
chain is shown. Dominant were 9-hexadecenic (9-C16:1) and 10-hexadecenic
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Table 1
Biochemical activity of Pantoea strains isolated from grape and tumors
Carbons Strains, isolated from
Vinegrape Tumors
Aerobic conditions + +
Maltose : .
Anaerobic conditions + +
Aerobic conditions + +
Mannose 3 -
Anaerobic conditions + +
) Aerobic conditions + +
Mannitol - .
Anaerobic conditions + +
Aerobic conditions + +
Xylose . "
Anaerobic conditions + +
Aerobic conditions + +
Rhamnose - —
Anaerobic conditions + +
Aerobic conditions + +
Glucose - oy
Anaerobic conditions + +
Aerobic conditions - -
Lactose - —
Anaerobic conditions + +
Aerobic conditions + -
Sucrose ; .
Anaerobic conditions + +
Aerobic conditions - [-]
Raffinose ; -
Anaerobic conditions + +
Note: "+" — positive characteristic; «-» — negative characteristic; "[-]" — positive

characteristic in 25.0% strain.

(10-C16:1) isomers. Among the unsaturated isomers for all investigated strains,
11-octadecenoic fatty acid (11-C18:1) was characterized by a content of 10.43 to
14.0%. 13-Oktadecenic acid was detected in trace amounts in strains la, 3, 9, 15,
22x, 24,25, 27.

For all investigated strains, the presence of hydroxylated fatty acids was
characteristed. Thus, the content of 3-hydroxy-tetradecanoic acid (3-OH-C14: 0)
ranged from 6.22 to 9.98% of the total sum of peak areas. The content of 2-hydroxy-
dodecanoic acid was observed at a level less than 0.1% for strains 1a, 4, 15, 22x,
24, 25 and 27. For strains 35, 36, 41 and 41a, the presence of a small amount of
3-hydroxy-pentadecane acids (3-OH-C15:0) — less than 0,2% was shown.

For strains 35, 36, 41 and 41a, a small amount of 3-hydroxy-pentadecanoic
acid (3-OH-C15:0) is shown to be less than 0.2%. For strains 35 and 41a, the
presence of 2-hydroxy-pentadecanoic acid (2-OH-C15:0) in the amount of 0.33
and 0.4%, (Table 2), respectively, is shown.

The genus Pantoea was first described by Gavini [12] with the sole
representatives of the species Pantoea agglomerans. To date, this genus has 22
validated and described species, among which Pantoea allii, Pantoea brenneri,
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Pantoea calida, Pantoea coffeiphila, Pantoea conspicua, Pantoea intestinalis,
Pantoea rodasii, Pantoea rwandensis, Pantoea theicola, Pantoea alhagi, recently
posted.

Representatives of the genus Pantoea belong to the Enterobacteriacea family.
One of the chemotaxonomic markers of this group is the presence of hydroxy
acids in the structure of the lipopolysaccharides. The lipopolysaccharides are the
main component of the external membrane of the cellular wall of gram-negative
bacteria, which plays a key role in interaction of the cell with surrounding objects.
Thus, in the purified lipopolysaccharides of the strain Pantoea agglomerans
7969 3-hydroxytradecanoic acid, dodecanova, tetradecanova, hexadecan and
2-hydroxytetradecanova were detected.

The total fatty acid composition of the typical Pantoea agglomerans
LMG 1286T cells includes typical dodecanic, tetradecanoic, hexadecanoic,
cycloheptadecanoic fatty acids in the amount of 3.8; 6; 27.1; 13.2% of the total
sum of peak areas [16]. A characteristic feature is the high content of hexadecenoic
and octadecenoic fatty acids — 24.2 and 11.6%, respectively. The content of
3-hydroxytradecanoic acid is 6%. Brady et al. characterized three new species
of the Pantoea family that cause bacterial blight and dieback of eucalyptus in
Colombia — Pantoea rodasii, Rwanda — Pantoea rwandensis and South Africa —
Pantoea wallisii [5,4,6]. All isolates were characterized by a typical set of fatty
acids of representatives of Pantoea. Strains Pantoea rodasii, Pantoea rwandensis
had a close spectrum (Table 2). Pantoea wallisii had differs from the two previous
slightly higher content of octadecenoic fatty acid — 18.8%, and decrease in the
proportion of hexadecenoic 16.3% and tetradecanoic acid 3.5%.

Fatty acid composition of the representatives of the genus Pantoea has a
typical set of fatty acids. It is characterized by high content of unsaturated isomers
- hexa- and octadecenoic acids, saturated dodecanoic, tetradecanoic, hexadecanoic,
cycloheptadecanoic fatty acids. The presence of hydroxylated isomers at least
3-hydroxydodecanoic is compulsory.

In the investigated isolates, the presence of all characteristic isomers with
contents close to those described in the literature of isolates is shown (Table 3).

High similarity indices obtained when identifying investigated isolates using
the automated identification system of MIDI Sherlock microorganisms allow us to
conclude that they belong to the Pantoea family.

Also considering that the cause of some infectious diseases of the grapes is the
bacteria of the genera Erwinia and Agrobacterium, and it was they who dominated
in the internal environment of the vines and tumors, the ability of the isolated
P agglomerans strains to suppress the growth of the collection strains of E. carotovora
(12 strains), A. tumefaciens (2 strains) and A. vitis (1 strain) was investigated. It was
found that none of the investigated collection strains of phytopathogenic bacteria
shown sensitivity to the metabolites of strains P. agglomerans.

Thus, studies have shown that the quantitative composition of the endophytic
microbiota of the intact vine and tumors varied depending on the weather conditions
and the grape variety, while in the tumors the number of bacteria was higher. The
frequency isolation bacteria of the genus Pantoea was determined by the medium
of selection and weather conditions and did not depend on the grape variety. The

56 —— ISSN 2076-0558. Mixpobionozis i 6iomexnonoeis. 2018. Ne 3. C 50—64 —



UNCEJIBHICTD I BIOJIOTTYHI BIACTHBOCTI BAKTEPIU PANTOEA AGGLOMERANS, ...

o | — - == | S00 | SO0 | SO0 | SO0 | €00 | — - - - - == 1900 | 900 | — 06°9M T:81/UE (:8]
&0 | ¥0 | ¥€0 | 9C0 | STO | LTO | 9TO0 | €O €0 | 8I'0 | LT'O | ITO | 9T0 | €€°0 | 1€0 | 80 | ¥CO | 61°0 00-L1
YOS | SSL | TI'L | L6'S | LTS | €€°C | PL'E | 68F | OV | Ty | LOV | CES | LSV | €V | ¥SV | 88°C | 8% | STS 01242 0:£ [
€eo | - - | S00 | 900 | SO0 | ¥0O | SO0 | — - - - - | SO0 | LOO | SO0 | — 28M L]
610 -——- - -—== - - -—= -——- -——- -——- -——- ———- - -—== -—== - -—= -——- os1JuD (). / [
70 - | E€0 | - - - - - - - - - - - - - HOC0-S1
vl | ¢cs’r | 961 | CO°l | — - - - - - - - - - - - - - HOE 081061
T6OC | STBT | €8°0€ | LBOT | 9Y'0€ | €¥°6T | 98°6C | ITIE | L6'6T | $9°6T | 99°0€ | 6L°6T | I¥'8CT | €EL'6T | 9€°6T | 16T | £F°0€ | £5°6C 0091
810 | 11°0 | I1°0 I'0 | €10 | SI°'0 | ¥1°0 | CI'0 | CI'0 | #1°0 | €170 | €170 | €1°0 | €10 | #1°0 | €10 | CI'0 | ¥I°0 dSM 9]
S9°0€ | 80€ | €C°0E | ELIE | 8VE | 19°CE | 109 | LY ¥E | 88VE | TO9E | 19€ | YTOE | 1'9€ | ¥ESE | PTIE | 60°CE | SHE | 89°6€E OM [:91/0LM T:91
VL6 | 866 | V'8 | €6 | ¥SL | ISL | SI'L | CI'L | 1S9 | 8T9 | ¥v€9 | CTC9 | vI'8 | €19 | €v'9 | 9L9 | SI'L | 189 HO¢ 0-%1
a4 RO B B I e B B B B e R B B e B B 7 4720 B I Z/A 7 B osopup (-G
e | | | | | e | | o0 | os10:¢1
s | LS | 9C | 1SS | TI°S | LTS | 8LY | ¥0°S | €0°C | SI'S | €06 | 1€S | 86V | vOov | €1'C | 8V | 6LV | 1SS 00-¥1
- - - == | ¥00 | ¥0°0 | SO0 | €00 | ¥OO | - - - - == | S00 | == | ¥0°0 | — HO¢ 0-C1
| P10 | == 1 900 | LOO | SO0 | SO0 | LOO | — == | SO0 | = | LOCO | 80O | [0 | SO0 | 900 00-€1
CI'y | LSV | 86°C | 96°C | T€E | €€ | ¥O'E | 6I'C | ¥8€ | STE | ¥vP'E | 19€ | ¥S°€ | €8°¢ €€ e | 90°¢ | TLE 00-CI
(484 84 9¢ c€ LT ST 144 Xq? SI 4! (1§ 6 L S L4 € Bl ! duwieN yead
siown) g pue ddeis g woay sure.js pajeosi uonisodwod pre £)jeq
¢ olqeL

57

3
S
D2
©
o
M
o3
~
S
N
X
N
S
S
5
g
B
S
2
Y
S
g
S
S
£
)
)
)
I
o
[SS
i~
N
=
a
=




T. B. IBanuus, 1. B. CtpamnoBa

yE€0-L1°0 - - - - 0> > 00-L1
SS'LYLE 6'L I'L 8'8 - el el 01942 1L 1
8¢°0¢-1°6C 9°¢¢ 1'9¢ VLT |43 8'1¢ I'LT 00:91
81°0-1°0 =" =" - =" - - IGMI9]
C6'9¢-€€°0¢ €91 §9C 8°¢C LT 6°¢C ye QOMI9[/PLM 191
86'6-CC9 Gl eyl 6°¢l I'L 69 [ HO¢ 0:%1
10> - -" =" - - 'l OSI0:G1
CL'S-8LY Se 69 L9 L9 99 9 00-%1
LSV 10°¢C 8¢ (4% 9% 139 149 8¢ 00-C1
sure.ns
durAIasqo 78€ST DIN'T €8€ST OIN'T 9871 ODIN'T
ur Judjuo)) usym g SISUapUDPML J usvpos g ania1ans g vpynd g 20un12WOISSY g JureN yead
pa0juPg SNUAS AY) Jo saAneIudsaadar yo uonisodurod proe Ayej Je[nEI-[€)0) Y I,
¢ 9lqEL

YL'O | LOLO [ 68L°0 | T98°0 | TT8'O | L9L'O | TELO | €C8°0 | L¥8'0 | TOL0 | €CLO | 6SL°0 | 80L0 | SI8'0 | €9L°0 | ¥¥76°0 | 69L°0 | 698°0 xopuy AjLre[rurg
Cro | L10 | €10 | I'0 | 800 | I'0 | 800 | 800 | 600 | 10 | LOO | 600 | 1o I'o | SI'0O | 10 | 600 08M 0[94d ()61
€0 | ¥CT0 | LEO | 9TO0 | ¥TO | ICTO | ¥C0 | STO | €C0 | ITO | ¥CO | ¥CO | €0 | 60 | STO | 60 | €0 | ITO 00-81
- | | - | - | S00 | SO0 | ¥00 | ¥00O | ¥tOO | -~ | — | SO0 | — | = | - | SO0 | SO0 | — oGM T:8T
€8°01 | €F°01 | #9°0T | 6S'TIT | 9T'CL | T6°TT | #1 | TOTI | 8S°EL | 60°CT | ITTI | STTI | €O°EL | IV VI | LEET | SO'FT | €9°€T | SETI OLM T:8T

ponunuod 9[qe],

ISSN 2076-0558. Mixpobionoeis i 6iomexnonocia. 2018. Ne 3. C 50—64

58



YHUCEJILHICTB I BIOJIOTTYHI BIACTUBOCTI BAKTEPIN PANTOEA AGGLOMERANS, ...

biological properties of the P. agglomerans strains isolated from the veins and
tumors were the same except of the ability to utilize individual carbohydrates.
Allocated strains are not capable to suppress the growth of collection strains of
phytopathogenic bacteria.

T. B. IBanuus, I. B. CtpamnoBa
Opnechkuil HallioHaNbHUHN yHIBepcuTeT iMeHi I. [. MeunukoBa,
ByI. JIBopsiHCEKa, 2, Oneca, 65082, Vkpaina,

Tei.: +38 (0482) 68 79 64, e-mail: t.ivanytsia@gmail.com

YU CEJIBHICTbD I BIOJIOI'TYHI BJJACTUBOCTI
BAKTEPIN PANTOEA AGGLOMERANS, BUALJIEHUX
3 PI3HUX COPTIB BUHOI'PALY OJECBKOI OBJIACTI

Pedepar

Mema. [30n106amu i docrioumu 6ionoeiuni enacmusocmi Pantoea agglomerans
i3 BHYMPIWHL020 CcepedosUWd BUHOSPAOHOT 03U [ NYXAUH GUHOSPAOHOL 103U,
sidibpanux 3 sunozpaonuxie Ooecvkoi obnacmi. Memoou. 3pasxu eunoepaonoi
no3u copmis «Apradisy, «Monodosay» i «Odecvokuil cygeHipy i NYXauH, 3pizanux
3 YPagiceHoi 103U YuUX copmis, NONEPeoHbO CMEPUNIZY8ant PramOy8aHHIM, NOO-
PibHI06ANU HA ppazmenmu, HOCUIU IX Y KOLOU 3 OUCUTLOBAHOK 800010 | ne-
pemiutysanu 6 weuk epi npu 28 °C npomseom 3 200. Pobunu cepito 10-mu kpam-
HUX NOCAIO06HUX PO36e0etb | BUCIBANU HA NOBEPXHIO Yaulok Tlempi 3 nodcusHum
azapom. Inxyoysanu npu 28 °C npomseom 24—48 200. Ilposoounu Kinbricnui
007K, BUOLIANU YUCME KYIbMYPU | OOCTIONCY AN IX KYIbIMYpalbii, MOPPOo2iu-
HI, i31071020-0IOXIMIYHI 61ACMUBOCHI, UHAYAU CKIAO KIIMUHHUX NINi0ie ma
npogoounu ideHmugikayito 8UOLIeHUX wmamie. AHMA2OHICMUYHY AKMUGHICMb
P. agglomerans eusnauanu aynkoo-ouysitinum memooom. Pezynemamu. Yu-
cenbHicmy 6akmepiil y 6HYMpIUHbOMY cepedo8uLyl BUHOSPAOY KOTUBANACS Y Me-
arcax 5,63 £ 1,3x10° KYO/em? — 2,96 + 1,3x10° KYO/cm? i 3anexcana 6io nopu
POKy i copmy eunoepady. Kinekicmes Mikpoopeanizmie y nyxaunax oyaa 0inbuiorn
HIDIC 8 HeYUIKOODICeHIll 1031 y motl dice nepiod. Macosa uacmka P. agglomerans y
1031 konueanacs 6id 5,7% 0o 68,2%, y nyxaunax — 6io 9,88% oo 23,08%. lIma-
mu P agglomerans, sudineni i3 endoghimnozo cepedosuwya 6uHocpady i nyxiuH,
Xapakmepuszyeanucs O0OHAKOBUMU MOPQONOSIUHUMU,  KVILIMYPATbHUMU, MIH-
Kmopianvhumu, Qizionociunumu eracmueocmamu. Hesunauni iominnocmi cno-
cmepieanucs y 30amuocmi 0o ymunizayii eyeneeodis. Llmamu Pantoea i3 nyxaun
He cnodcusanu yykposy i 25,0 % ymunizyeanu paginoszy é aepobnux ymoeax, na
BIOMIHY 810 WMamis i3 Heywkoocenoi 103u. Kupnoxuciomnuii cnekmp 0y npeo-
CMAGIeHUL JHCUPHUMU KUCTIOMAMU, Wo Micmsamb y 1anyto3i 610 12 0o 19 amomis
gyeneyio. 3a JHCUPHOKUCIOMHUM CKIAOOM GICIMHAOYAMb Wmamie Oyau ioeH-
mudghixoeani ax P. agglomerans-GC subgroup A. [ns 0ocnioscysanux wmamie
dominanmuumu 6 npogini € C16:0, C12:0, C14:0, C17:0 cyclow7c. Budineni
wmamu P, agglomerans ne nposigunu aHmazoHicmuyHoi akmusHOCmi Wooo Ko-
gekyiunux wmamis E. carotovora, A. tumefaciens i A. vitis. Bucnoexu. Kinvxicnuti
CKAA0 MiKpobiomu enoogimnoeo cepedosuwya 103u i Nyxaun 0y8 HeOOHAKOBUM
i 3anesicas 6i0 Ojicepena 6UOLNEHHs, NO2OOHUX YMO8 i copmy eurnoepady. Llma-
mu P agglomerans, eudineni i3 103u i nyxaun, Xapakmepusy8anucs 0OHaAKOBUMU
OION02IYHUMU O3HAKAMU, 34 BUKTIOUEHHAM 30AMHOCMI 00 YMunizayii okpemux
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gyenesodis. JKupnoxucromunuil cxnad oocuiodcenux wmamie Pantoea 6ye npeo-
cmaesnenull sFcupHumu xkucromamu 3 12—19 amomie éyeneyro y nanyiosi. Auma-
20HICMuUYHOI akmusHocmi 00 Konexkyiunux wmamie E. carotovora, A. tumefaciens
i A. vitis ne susgneno.

Kniouosi crnosa:Pantoea agglomerans, endopimne cepedosuuye sunocpaoHol
103U [ NYXAUH, YUCETbHICYb, DION02IUHT 81ACMUBOCIL.
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YUCJEHHOCTDb U BUOJIOT MYECKHUE CBOMCTBA
BAKTEPUUN PANTOEA AGGLOMERANS,
BBIJIEJIEHHBIX U3 PABHBIX COPTOB BUHOTI'PAJIA
OJIECCKOM OBJIACTH

Pedepar

Llens. Hzonuposams u uccireoosams oOuonozuueckue ceovicmsa Pantoea
agglomerans uz enympenneii cpedvl 8uHO2paAda U ONyXxoiet, OMOOPAHHLIX U3
sunoepaonuxos Oodecckou ooracmu. Memoowt. Obpasyvl 8UHOSPAOHOU J103bl CO-
pmog «Apkadusy, «Monoosay u «Odecckuii cysenup» u onyxonetl, Cpe3aHHbIX ¢
NOPAdHCEHHOU N03bl IMUX COPMOB, NPEOBAPUMENLHO CINEPUTUZ0BANU, USMETbYANU
Ha ¢pazmenmol, BHOCUIU 8 KOLObL ¢ OUCIULIUPOBAHHOU 80001 U NepeMeuusanu
6 wetikepe npu 28 °C 6 meuenue 3 u. [enanu cepuro 10-mu kpammwvix nocieoosa-
MeNbHBIX PA38EOCHUIL U 8bICEBANU HA NOBEPXHOCIb Yautek [lempu ¢ numamensHou
azapom. Unuxyouposanu npu 28 °C 6 meuenue 24—48 uacos. I[Iposoounu konuue-
CMEEHHBIIL yuem, 8bl0eIANU YUCTbLE KYIbIYPbL U UCCTE008ANU UX KYIbMYPATbHbLe,
Mopghonozuneckue, Qu3UON020-OUOXUMUYECKUE CEOUCMEA, ONPEOEeANU COCMAs
KIeMOUHbIX TUNUOO08 U NPOBOOUNU UOEHMUPUKAYUIO 8b10€TIeHHBIX UIMAMMO8. AH-
mazonucmuueckyro akmusHocms P. agglomerans onpedensnu nyHouno-ouggys-
Holm Memooom. Pezynomameut. Qucnennocms Oaxmepuil 60 eHympeHHell cpede
sunozpada konebarace 6 npederax 5,63 £ 1,3X10° KOE/cm® — 2,96 + 1,3X10°
KOE/cM® u 3asucena om epemenu 200a u copma sunoepada. Konuuecmeo muxpo-
Op2aHU3MO8 8 ONYX0NAX Oblia OonbUle YeM 8 Heno8pelCcOeHHOl 103e 8 MOMm Jice
nepuoo. Maccosas oona P. agglomerans 6 nose xonedanace om 5,7% 0o 68,2%,
6 onyxonax — om 9,88% oo 23,08%. LlImammer P. agglomerans, evioenentvie uz
9HOOUMHOU Cpedbl BUHO2PAOA U ONYXOJel, XAPAKMepUu308aIuct 00UHAKOBbIMU
Mopghonozuneckumu, KyibmyparbHbIMU, MUHKMOPUATLHLIMU, QUIUONOSULECKUMU
ceolicmeamu. Hesnauumenvhuvle paznudus HAOI00AIUCH 8 CHOCOOHOCIU K YMUIU-
sayuu yenegooos. LlImammer Pantoea uz onyxoneii ne pasnaeanu caxaposy u 25,0
% ymunusupoeanu pagh@unozy 6 aspodOHbIX YCI06UAX, 8 OMAUYUE OM WUMAMMOG
¢ HenogpexcoenHnou 103vl. KupHoKUCIOMHbIL cheKmp Obll NPeOCMAasien JHCup-
HbILMU KUciomamu, codepacawumu 6 yenu om 12 oo 19 amomos yenepoda. Ilo
JHCUPHOKUCTIOMHOMY COCIMABY 60CEMHAOYAMb WMAMMOS ObLIU UOEHMUPUYUPOBaA-
not kax P, agglomerans-GC subgroup A. J{ns ucciedyemuvix mmammos OOMUHAHM-
Homu 6 npogune agiaromea C16:0, C12:0, C14:0, C17:0 cyclo w7c. Bvioenen-
Hule wmammsl P. agglomerans ne npoasunu anmazoHucmuieckol akmugHocmu 6
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OMHOWEHUY KOILEKYUOHHBIX wmammos E. carotovora, A. tumefaciens u A. vitis.
Boi600bl. Konuuecmeennviii cocmag Mukpoouomsi 9H00QUMHOU cpedvl 1036l U
onyxoneti 61 HEOOUHAKOBLIM U 3ABUCET OM UCTMOYHUKA 8bl0EIeHUS, NO2OOHBIX
yenoguil u copma eunozpada. Llmavmul P agglomerans, évidenennvle u3 103wl u
onyxoneti, Xapakmepuzo8aiucs 0OUHAKOBLIMU OUOLOSUYECKUMU NPUSHAKAMU, 3d
UCKIIOHUEeHUEM CROCOOHOCMU K YIMUIUZAUUU OMOETbHbIX Y2le60008. JKupHoKuc-
JIOMHBIIL COCMAB UCCEO08AHNHBIX WMaMMO8 Pantoea 6wl npedcmagnen iHcupHbi-
Mmu kucromamu ¢ 12—19 amomamu yenepooa 6 yenu. AHmazonucmu4eckol ax-
MUBHOCMU K KOIEKYUOHHBIX wmammos E. carotovora, A. tumefaciens u A. vitis
He 00HApYIICEHO.

Kniouesvie crnosa: Pantoea agglomerans, snoogpumnas cpeda 8UHO2PAOHOU
JI03bl U ONYXOJIell, YUCTEHHOCTb, OUONO2UYECKUe CEOLICNEA.
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MICROBIOLOGICAL INVESTIGATION OF ARTISANAL
CAUCASIAN YOGURT-LIKE PRODUCT MATSONI

Aim. To investigate microbial composition of the home-made Matsoni samples and
select the bacterial cultures for further development of the standardized starter(s),
challenging modern biotechnological requirements. Methods. Strain isolation
and purification, culture evaluation for their catalase and urease activities,
casein fermentation, galactose degradation ability, exopolysaccharide (EPS)
and bacteriocin production, and lysogeny. Results. One hundred forty four lactic
acid bacterial cultures were isolated from thirty five homemade Matsoni samples,
collected from twenty four different settlements in Georgia during years 2013-2014.
Bacterial structure of the starters showed great diversity in their composition, 3%
of isolates showed casein degradation and EPS production potential, 32% were
positive for galactose fermentation, 19% showed urease activity, 17% revealed
antagonistic properties and 14% were denoted as lysogenic. Conclusions. The
developed strain collection shows potential to provide various organoleptic
properties to the end products and, thus, after molecular characterization, can be
easily used for construction of new standardized Matsoni starters.

Key words: Lactic acid bacteria, Matsoni, Starter strain, Biotechnology.

Lactic acid bacteria (LAB) is the most important and useful functional
group of phylogenetically related bacteria used in dairy industry. Belonging to the
order of Lactobacillales, phylum Firmicutes, vast variety of the LAB strains are
granted the status of ‘generally recognized as safe’ (GRAS), meaning they can be
applied as food additives or supplements and are commonly used in yogurt, hard
chesses, kefir, cultured butter, cottage cheese and sour cream production. Due to
LAB metabolic activity, fermented milk products acquire different organoleptic
characteristics, hydrolysed proteins, additional vitamins and beneficial lactate,
instead of the complex lactose, which may cause digestive problems [7].

The GRAS cultures have to comply to the number of biotechnological
characteristics required for the starter strains, including: cultivability, rapid
acidification and clot formation in milk, EPS production, phage resistance,
galactose fermentation, non-antagonistic activity and enzymatic hydrolysis of
casein. The strains that are lysogenic, urease positive and form biogenic amides are
not desirable for manufacturing applications.
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In the industrial fermentation process the majority of the used LAB strains do
not utilize galactose moiety of lactose and proceed only with glucose fermentation.
Accumulation of galactose in the final product, may lead to domination of undesirable
microflora and accumulation of toxic galactitol in the consumer’s body. Thereby,
the phenotypes expressing Leloir pathway, which dissimilate galactose to Glucose-
1-P are in demand [14].

The LAB produce broad range of extracellular saccharides, which can have
extended industrial application. The EPS are not permanently attached to the
producer cell surface and can be easily harvested. Evolutionary EPS carry protective
functions against bacteriophages and may enhance adhesion capability of microbe.
In yogurt-like products the EPS production influences clot consistence, making it
more firm and stabile. The EPS production and yield highly depends not only on
the strain phenotype, but also on the growth conditions and supplements. Usage of
higher concentration of several carbohydrates in the growth media enhances overall
EPS production of different LAB strains. At the same time sugar enhanced EPS
production is strain specific, a distinguished carbohydrate or combination of sugars
have to be estimated for each individual strain [13].

The LAB strains may produce variety of different antagonistic agents, that
may interfere with fermentation process, such as: bacteriocins, benzoic acid,
biogenic amines, high concentration of lactic acid or hydrogen peroxide. In
particular bacteriocins, the short peptide chains that carry antibiotic like properties,
may have specific actions against food borne pathogens or undesirable flora.
Therefore, bacteriocin producing cultures gain increasing interest as probiotic
vectors. For example, nisin - the type A lantibiotic, produced by Lactococcus lactis
ssp. lactis is well characterized bacteriocin, that is extensively used as natural food
preservative [5].

Urease activity is one of the undesirable characteristics of starter cultures
related to S. thermophilus. Enzymatic hydrolysis of urea (if presented in milk in
average 0.2-0.4 g I'") not only significantly slows down the acidification process,
but may also have a toxic effect, due to accumulation of NH3 in the final product
[10].

The starter strains may be susceptible to phages that are present in
manufacturing environment, or undergo induction during fermentation process in
case of lysogenic starter strains that carry temperate bacteriophages (prophages) in
their genome. Phage-bacteria interaction or activation of prophage may occur at
any time, temperate phages may switch to lytic cycle, start multiplying and cause
burst of the host cell, spreading infection to the whole batch. Phage outbreaks can
cause serious financial and quality damage to the manufacturing process, even a
delay of production for many months [2]. Therefore, the strains should be tested
on prophage induction and phage resistance before potential manufacturing use.

In industry of yogurt-like products Lactobacillus ssp. bulgaricus and
Streptococcus thermophilus cultures are generally utilized for manufacturing of
stirred or drinking yogurt. For instance, traditional starter set for Balkan yogurt
is composed of L. delbrueckii ssp. bulgaricus and S. thermophilus, (2.5-6 h long
fermentation); for mild yogurt preparation protosymbiotic, thermophilic cultures of
L. acidophilus and S. thermophiles (6—7 h fermentation) are used. Probiotic yogurt-
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like products usually contain strains of L. acidophilus, L. johnsonii, L. casei, L.
rhamnosus, L. gasseri, L. reuteri, along with Bifidobacterium bifidum, B. longum,
and B. infantis [9].

From the vast variety of traditional dairy foods produced in Georgia, Matsoni
has a special place in everyday diet of the local population, especially in child
nutrition. Matosni is white, smooth, semi-liquid, yogurt like fermented product,
common in every part of the country. It can be made from cow, buffalo, sheep and
goat milk, or their mixtures. Products final acidity ranges around 70—150°T. Overall,
the microbial ecosystem of Matsoni is considered to be largely dominated by the
thermophilic species: S. thermophilus and L. delbrueckii. High density of LAB
other than these two species, including L. helveticus, L. paracasei and Leuconostoc
lactis, were found to occur as well [11].

At present all Georgian traditional products including yogurt-like product
Matsoni actually are made using the replacement cultures imported from different
counties. The products manufactured using these starters resembles Matsoni, but
still there are great differences in texture, flavour and taste in comparison with the
traditional Georgian product.

Due to peculiarity of the preparation method, based on back-sloping,
uncontrolled usage and marketing of imported starter cultures, strains migrate
from commercial products to home-made batches, replacing established semi-
spontaneous mother cultures. Thus, preserving natural starter composition of
traditional Matsoni is of a great importance.

As a measure directed to preservation of the tradition the artisanal method
for preparation of Matsoni was adapted and published by Georgian patent agency
(Table 1) [15].

Table 1
Standard manufacturing protocol of Matsoni according to Saqpatenti [15] a
Matlsoni
Manufacturing Comments
Milk heat treatment ———————— Pasteurization
Inoculation of Starter ——————— Back-slopping
Fermentation ——— 41-45°C,34h
Coo%ing — 4-6°C,12-20h

The present study focuses on determination of microbial composition of the
home-made Matsoni samples, selection of the bacterial cultures with distinguished
biotechnological potential for further molecular investigation and development of
the standardized starter(s) for the traditional Caucasian dairy product(s).

— ISSN 2076-0558. Mixpobionozis i biomexnonoeis. 2018. Ne 3. C 65-74 —— 67



E. Kaka6anse, H. bakypanse, H. I'pazennmsini, X. Makadaris, I. Harpomsini, H. Yanimsixi

Materials and methods

Fresh home-made Matsoni samples were collected from twenty four different
points in Georgia during 2013-2014 (Picture 1). The samples were immediately
transferred to the research laboratory in cooler boxes. 10ml of sample was taken
aseptically from Matsoni jars for further investigation. For obtaining diversity of
viable and cultivable, acidifying and lactose-fermenting LABs, the strain isolation
was performed according to the method described by D. Carminati at al. (2014) [3].
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Picture 1. Pinpoints of the sample collection sites in Georgia

Morphologically different colonies were isolated and purified by streaking
on the respective solid media (MRS, M17, Bile Esculin Azide Agar). The obtained
pure colonies were checked for catalase activity by applying 3% hydrogen
peroxide on the strain colony, Gram staining was performed using the differential
staining kit (Deltalab) according to manufacturer’s instructions, after which the
samples underwent light microscopy (X1000) for morphological classification.
After purification the stocks were stored at -80 °C with 20% glycerol. Prior to use
the strains were cultivated twice in appropriate liquid media.

Galactose fermentation test was carried out on BSM medium, with phenol
red (final concentration of 2% w/v) and filter sterilized D-(+) Galactose — 0.2%
(w/v) as described by De Man et al (1960) [4].

The LAB isolates were tested for the ability to digest casein using standard
skim milk agar plate method.

Study of lysogeny was performed via spot test and induction of prophages
using Mitomycin C, as described by Ra’l, R. Raya and Elvira M. H’bert (2009)
[12].

Ability of the EPS production was evaluated in presence of carbohydrate
composition (5.26~5.1 lactose g/100g) of normal milk to model the strain behavior
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at manufacturing conditions, according to the method described by Ruas-Madiedo,
P. and De Los Reyes-Gavilan, C. G. (2005) [13]

Urease activity test was performed as follows: a pellet was obtained from
2ml of overnight culture via centrifuging (10,000rpm, Smin), re-suspended in 2ml
of the indicator solution (yeast extract -0.1g, KH,PO,-9.1G, K. HPO,-9.5g, phenol
red-0.01g, IL D.W. pH 6.5, filter sterilized) and incubated for 6—-18h at 42 °C.

Picture 2. Presumptive Lactobacillus spp. culture, isolated from Matoni sample, Light
Microscopy, live culture in MRS medium, magnification 100X

Picture 3. Presumptive Streptococcus thermophilus culture, isolated from Matsoni
sample, Light Microscopy, live culture in M17 medium, magnification 100X

Screening of bacteriocin producing strain was performed as follows: overnight
cultures were centrifuged at 10,000 rpm for 10 min, supernatant was removed and
stored at -20 °C until further use. Standard indicator strains: L. plantarum 350 and
L. sakei subsp. sakei JCM 1157 (Kindly provided by T. Haertle (FIP, UR1268,
Biopolymers Interactions Assemblies, INRA, BP 71627, 44316 Nantes Cedex 3,

— ISSN 2076-0558. Mixpob6ionoeis i 6iomexnonozis. 2018. Ne 3. C 65-74 ——— 69



E. Kaka6anse, H. bakypanse, H. I'pazennmsini, X. Makadaris, I. Harpomsini, H. Yanimsixi

France.) were used as a bacteriocin sensitive lawn. 200ul of log phase indicator
strains were mixed with 25ml of 1% MRS agar and plated on sterile Petri dish.
Plates were allowed to dry and @8mm wells were cut and filled with 65ul of the
supernatant. After aerobic incubation for 18h at 37 °C, the plates were checked for
appearance of clear zones. Enterococcus durans A5-11 [1] was used as a positive
control. The strains demonstrating positive-reactions were selected for further
studies. The selected supernatants were pH neutralized, hold in water bath for 10
min to exclude high acid production and H,O, effects. Additionally the samples
were treated with proteinase K and trypsin (1mg/ml for 90min) to confirm peptide
nature of inhibitory agents.

Results and discussion

A total of 144 LAB strains were isolated from 35 fresh Matsoni samples. It
is important to underline that the majority of the home-made samples contained
vast variety of yeast microflora, with average of 4 bacterial isolates per sample,
with sample standard deviation of 1.75, suggesting high variability among different
samples. Based on the results obtained using various selective media, temperature
conditions, catalase activity tests, Gram profiles and cell morphology eighty two
strains were attributed to Lactobacillus spp. four cultures to S. thermophilus and
fifty eight isolates to Enterococcus spp.

According to the screening results five isolates attributed to Lactobacillus
spp. showed ability to degrade casein, which was demonstrated by skim milk agar
plate method. Forty six (32%) out of 144 isolates have been determined as positive
for galactose fermentation and five isolates formed mucoid or ropy colonies on
Milk agar. Twenty eight isolates (19%) appeared to be urease positive.

A total of 144 isolates have been tested for lysogeny. Despite the fact
that no lysis areas or negative colonies were detected via the spot-test analysis,
twenty strains showed decrease of turbidity after induction with Mitomycin C,
compared to their controls and, therefore, have to be excluded from the list of the
biotechnologically suitable strains.

The isolates have been checked for antagonistic activity against L. plantarum
350 and L. sakei subsp. sakei JCM 1157. Two isolates attributed to Lactobacillus
spp. and one to Enterococcus spp. showed distinguished antagonistic activity
characteristic to bacteriocin production, while twenty one strains showed inter-
genus antagonistic activity, which is determined by non-peptide factors. Thus, these
cultures may not be recommended as potential starter strains, as they may interfere
with development of other starter components.

After summarizing the screening results per each isolate according to the
characteristics discussed in introduction, sixty five isolates have been validated
as suitable candidates as potential starter strains and use for further molecular
characterization.
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DISTRIBUTION OF BIOTECHNOLOGICAL CHARACTERISTICS
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Figure 1. Distribution of different trades of Matsoni isolates

DISTRIBUTION OF VALIDATED ISOLATES FOR FURTHER CHARACTERISATION
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Figure 2. Validation of isolates as potential starter cultures
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Concluding remarks

144 lactic acid bacterial strains isolated from the artisanal Matsoni samples
were evaluated from biotechnological point of view. 3 strains demonstrated an
ability to produce bacteriocines, because of which they were excluded from the list
of potential starters, but they can find other alternative uses, e.g as antimicrobial
agents. The developed strain collection, counting 65 isolates, demonstrating valuable
biotechnological properties, such as galactose fermentation, EPS production and
casein degradation will undergo thorough molecular characterization, after which
can be easily used for construction of the new Matsoni starters. A large body of
information on diversity and metabolic activities of bacterial species isolated from
artisanal Matsoni will allow to predict how to develop future regulatory requirements
necessary to protect and preserve natural microbiota of artisanal products.

High frequency of occurrence of Enterococcus spp. in Matsoni samples
suggests the importance of further investigation of their role in fermentation process
and their role in development of the product taste. But as it was shown in previous
study by Malkhazova et al. (2005) [8] a high percentage of Enterococcus isolates
from Matsoni demonstrates an ability to decarboxylate tyrosine to tyramine, and
may be associated with certain health hazards. Additionally, recent emergence of
antibiotic resistance and virulent strains of Enterococcus spp. and their ability to
horizontally transform resistance genes cause serious concerns on their use from
food safety point. Therefore, the inclusion of Enterococcus species adding into the
starter composition should be done with caution.
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Pedepar

Ienv padomer. HUzyuume MUKpoOHbIl COCMA8 CamoOenbHblx 00pa3yo8 MayoHu
u blOpame baxmepuanbhvle Kyibmypsl 0l OAIbHeUe20 pa3eumus CmaHoap-
muzoeannoeo cmapmepa. Memoowt. Bvioenenue u ouucmra wmammos, oyeHka
KAmanasHoul u ypeasHou akmusHOCmU KyIbmypbl, OYeHKd CHOCOOHOCMU (hepmeH-
mayuu Kazeumda, o0ezpaoayuu 2aiaKmosbsl, NpOU3B00CHI80 IK30NONUCAXAPUOOE
U 6aKkmepuoyuros, onpeoeieHue IU302eHHbIX wmammos. Pesynomamut. bvlio
8bIOCIEHO CO COPOK Yemblpe MONOYHOKUCILIX OAKMEPUATbHBIX KYabmyp u3z 35
camooenvuvix 06pazyoe Mayonu, cobpannvix uz 24 paziuunvix nocenenutl 6 I py-
suu 6 meuenue 2013-2014 2e. Bakmepuanvuas cmpykmypa cmapmepos nokasania
bonvuoe pasnoobpasue 6 ux cocmage, 3% U301MOG NOKA3AIU CHOCOOHOCHb Oe-
2paouposams Kazeur u npou3eo0ums skzononucaxapuovt, 32% — ghepmenmupo-
samv eanaxmo3sy, 19% nposasunu ypeasnyio axkmusrnocms, 17% — nokasanu anma-
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20HUCMU4ecKylo akmusHocms u 14% oviiu 0603naueHvl Kax ausoeervl. Boleoosl.
Paspabomannas Koiiexyust wmammos umeenm nomeHyuan 0isi 00ecneyenus pas-
JIUYHBIX OP2AHONENMUYECKUX CEOUCME KOHEUHbIM NPOOYKIMAM U, MAKUM 00pa30M,
Modxcem Oblmb UCNONB308AHA O HOBBIX CIMAHOAPMUSUPOBAHHBIX CIMAPMepos
Mayonu.

Knioueswie cnosa: Lactic acid bacteria, Matsoni, Starter strain, Biotechnology.
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MIKPOBIOJIOI'TYHE JOCJIIJZKEHHS KABKA3BKOI'O
IMPOAYKTA MAIIOHI

Pedepar

Mema. Busuumu mikpobinuil ckiao camopobrux spasxie Mayoni i subpamu 6ax-
mepianbHi KyIbmypu 071 NOOAIbUL020 PO3GUMKY CINAHOAPMU308AH020 cmapmepa.
Memoou. Buoinenns i ouuwjeHHsa wmamis, oyinka Kamaniazuoi i ypeasnoi akmue-
HOCMI Kynbmypu, oyinka 30amuocmi gpepmenmayii kaseiny, oespadayii 2anakmo-
3U, CUHMe3 eK30NOoNIYYKpUoie i OaKmepioyunis, GUIHAYEHHS NI302eHHUX WINAMIE.
Pezynomamu. Byno sudineno cmo copox 4omupu MOIOYHOKUCIUX OAKMeEPiaTbHUX
Kyremypu 3 35 camopoonux spasxie Mayoni, 6idiopanux 3 24 pisnux noceneHv
6 I py3ii npomsicom 2013 — 2014 pp. baxmepianvua cmpykmypa cmapmepis no-
Kazana 8enuxy pisHOMaHimuicms 6 ix ckiaoi, 3% i301amie noxkasaiu 30amHicmo
dezpadysamu kazein i cunmesyeamu ek30noniyykpuou, 32% - gpepmenmyeamu 2a-
aaxmo3y, 19% eusaeunu ypeasny akmugnicmo, 17% - noxazanu anmazouicmuyHy
akmusnicms i 14% Oynu eusnaueni sx nizocenu. Bucrnoexku. Pospoonena konekyis
wmamie mae nomenyian 01 3a0e3neyents PisHux op2aHonrenmuyHUxX 81acmugo-
cmetl Kinyegum npooyKmam i, maxum 4uHom, mModce 6ymu euKOpucmana OJis Ho-
eux cmanoapmuzosanux cmapmepie Mayowui.

Knwuoegi cnoea: Lactic acid bacteria, Matsoni, Starter strain, Biotechnology.
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CKJIAJL JKHPHUX KACJIOT BAKTEPIA IITAMY
ENTEROCOCCUS ITALICUS OHY547

Mema. Busnauenns cknady ocupHux Kuciom oOakmepit wmamy E. italicus
OHY547 npooyyenma b6axmepioyuny ma 1io2o nonepeonvoi ioenmugixayii. Me-
Tou. Y pobomi euxopucmosysanu wmam E. italicus OHY547, akuu Oyno eudine-
HO 3 hepmenmosanoi kanycmu 3 Tainanoy. bakmepii kynemugysanu na 1,5% aea-
puszosanomy cepedosuwyi de Man, Rogosa and Sharpe (MRS). Kupnokucrommuuii
cknao baxkmepit wmamy E. italicus OHY547 susnauanu 3a 0onomo2cor 2az08020
xpomamoepaga Agilent 7890, ocnawenoeo kononxoro Ultra 2 (25 m x 0,2 mm)
(Agilent Technologies, Canma-Knapa, Kanigopnisa, CILIA) 3 euxopucmaHnuam ag-
momamuyHoi cucmemu ioenmugpixayii mikpoopeanizmie MIDI Sherlock. Pe3ynb-
mamu. Bnepuie noxasano, wo OOMIHYIOUUMU HCUPHUMU KUCTOMAMU OaKmepiil
wmamy E. italicus OHY547 € okmadeyernosi kucromu (61,52%). I'excadekaro-
84 KUCIOMA MAKOHC NPUCYMHA Y 8IOHOCHO BUCOKIL KOHYeHmpayii ma ckaiaoand
26,41% 6i0 3azanvhoi Kinekocmi. Inwi eusagneni socupni kuciomu (C,, , C, w7c,

17:00 20:1

C 1 C 10,0 YUKTIO wé8c, C 150 C o C 16 1) NPUCYMHI 8 3HAYHO MEHWUX KITbKOCMAX,
ma ckaadanu 6io 0,18% 0o 6,30%. Bucnoexu. Y cknaodi ainidie 00cnioxcysanux
baxmepiti nepesadcarOnv HEHACUUEHI JCUPHI KUCIOMU. 3a CREKMPOM ICUPHUX
Kucnom oocniodxcysani baxmepii 8ioneceno oo sudy E. italicus.

Kuwuosi cnoea: scupnikuciomu, 2asosa xpomamozpais, E. italicus OHY547.

Brnepmie mpencraBHMKa MOJIOUHOKHMCIHMX OakTepiii Bumy Enterococcus
italicus Gyn0 BUIIJICHO Ta OMUCAHO BITHOCHO HENAaBHO. B AKOCTI XapaKTepHHUX 03-
Hak OakTepii IIbOT0 BUAY BIAMIYEHO 3MaTHICTH O CIA0OKOTO POCTY TPHU TEMIIe-
parypi 10 °C Ta ne3matHicTh 3pocTaTH B mpucyTHocTi 6,5% NaCl, BiacyTHICTh
MIrMEHTOYTBOPEHHS, HE3/IaTHICTh YTHIII3YBaTH JCSKl IyKpH. JloMiHYyIOUUMH KUP-
numu kucnoramu € C . w7¢ ta C,,  [3]. locmimankamu Oys10 TIOKa3aHO MEPCIIEK-
THUBHU 3aCTOCYBAaHHS OaKTepiil IbOTO BUAY y Xap4dOBiil MPOMHCIOBOCTI [4].

VY momepenHix mochimkeHHAX 3 ¢epMeHToBaHoi Kamyctu (Taimanm) nHamu
oyno Buaiteno mram E. italicus OHY 547 npomynieHT GakTepionuHy, 110 TaKOXK
MIPOSIBIISIB BJIACTHBOCTI, SIKI BKa3yIOTh HAa MOYJIMBICTh MOTO 3aCTOCYBaHHS y Xap-
4OBiil mpomucioBocTi. HanexxHicTe BumiieHOTO mTaMy 1o Buay E. italicus 6ymno
BCTAHOBJICHO Ha OCHOBI pe3ynbTariB cekBeHyBaHHs 16S pJIHK [1]. Ognak mns
HafiiHOl imeHTudikamii 6akrepiii 0akaHO BHUKOPHCTOBYBATH Pi3HI MiAXOAH, IO
BKJIFOYAIOTH KJIACHYHI MIKpOOi0JIOT19HI METOIN, TCHETHYHUHN aHaJTi3 Ta METOIH Xe-
MOTaKcOHOMIT [7], cepen skux iHGOpPMAIIITHIM BBaKA€THCS TMOPIBHSIHHS CIIEKTPIiB
KUPHUX KHACTOT [3]. V 3B'I3Ky 3 MM METOIO poOOTH Oyl0 BH3HAYEHHS CHEKTPY
KUPHHUX KUCIIOT Oaktepiit mramy E. italicus OHY 547 Ta miarBepmkeHHs Horo 1mo-
nepenHboi i1eHTudikarii.

© A. T Mepniy, H. B. Koporaesa , 2018
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Marepiajau i MeToan

YV po6oTi BUKOpUCTOBYBaIIH ITaM Oaktepiit E. italicus OHY 547, sxuii Oyio
BUJIJIEHO HaMU 3 (hepMeHTOBaHOI KarmycT TainaHay Ta monepeanbo ineHTu(iko-
BaHO Ha OCHOBI pe3ynbratiB cekBeHyBaHHs 16S p/IHK [1]. bakrepii KynbTuByBan
Ha 1,5% arapuzoBanomy cepenosuii de Man, Rogosa and Sharpe (MRS) 3a Tem-
neparypu 28 °C.

AHani3 ckiany KMPHHX KHCIOT OyJ0 BHKOHAHO 3rigHo 3 [5]. IlimroroBky
po0 31iCHIOBAIM B JIeKiIbKa erariB. Crioyarky, 3 METOO 31IMCHEHHS OMHJICHHS,
1o 6iomacu 1000BOI KynbTypu OakTepiid nogaBanu 1 ma pearenty Ne 1 (NaOH —45
1, MeTaHoJ — 150 mu1, AeioHI30BaHa TUCTHUIIBOBaHA Boja — 150 Mut), mepeMinryBaiu
Ha BopTekci Bponosxk 5—10 cek i nporpianu mpu 100 °C Brponosxk 5 xB. [ToTim,
3HOBY TlepeMilryBaid Ha BopTekci, mporpisanu npu 100 °C Bnpomosxk 25 XB i 0X0-
nomKyBanu. Jlis 3niiCHeHHs. MeTHITyBaHHs foaaBanu 2 mut pearenty Ne 2 (6H HCl
— 325 mu1, metanon — 275 mut), mepeMilryBail Ha BOPTEKCI BIPonoBK 5—10 cek,
nporpiBaiu Ha BoasHiK Oani 3a 80 °C BrpogoBxk 10 XB i MIBUAKO OXOJIOHKYBAIIH.
Hactynaum etanom Oyno eKcTparyBaHHs )KUPHUX KUCIIOT IUIIXOM JoaBaHHs 1,25
mi pearenty Ne 3 (rekcad — 200 mut, MeTuiI-TpeT-0yTHiI0oBUH etep — 200 mut) Ta ne-
peminryBaHHs BIpoaoBx 10 XB, micist 4oro cymii po3aiisuiack Ha aBi ¢paxuii. o
BiJIIOpaHOT BEepXHBOI (PpaKiiii, 3 METOI 3MIMCHEHHS TPOMUBAHHS, TOABaIN 3 MII
pearenty Ne 4 (NaOH — 10,8 1, aeiionizoBana quctuiboBaHa Boga — 900 mu), me-
peMilyBalii BIPOJAOBXK 5 XB 1 BiIOMpaI BEpXHIO (paKIIito, sIka MICTHIIa BUIICH]
JKUPHI KUCIIOTH [8].

["a30By xpomatorpadito BUKOHYBAJIH 32 JOTIOMOTOI0 XpoMatorpada Agilent
7890, sixkuit ocHamennii kononkoro Ultra 2 3 5% deninveruncunokcany (25 m x 0,2
mM) (Agilent Technologies, Canra-Knapa, Kamidopnis, CILIA). B sikocti pyxomoi
(a3u BUKOPUCTOBYBAJIU BOJACHB [8].

Pe3ysabTaTH Ta iX 00roBOpeHHs

VY pesynbrari NpoBeIeHUX IOCIIIKEHb BIIEPIIE BHUSBICHO, IO 10 CKJIALy
kIiTHH Oaktepiit mramy E. italicus OHY 547 BXomsTh ik HACHMYEHI TakK 1 HEHACH-
YeHI1 JKUPHI KUCITIOTH (Ta0lI. ).

Cepen Hacnuenux BusBieHo nponekanoy (C,, ), rerpanekanosy (C,, ), Tek-
canexanoBy (C,, ), renragekanosy (C . ), okragekanoBy C, - Ta IMKIONPONAHOBY
(C,,.,, IMKJIO0 W8C) KHCIIOTH, TOAI K CEPEJl HEHACHYCHHX — CYMilll TEKCaJIEHEHOBUX
kuciot (C, w7¢/C,  wbc), cyminr okraaeneHoBux kuciot (C . w7¢/C . wbc) Ta

o 16:1 16:1 18:1 18:1
elikozeHoBy kucioty (C

50, W7€). 3aranom Hacu4€eHi JKUPHI KUCIOTU OaKTepik mra-
my E. italicus OHY 547 cknanarots 31,7% Bin 3araabHOi KUTBKOCTI €KCTparoBaHMX,
ToAi sk HeHacuueHHX — 68,3%. [Ipu mopiBHAHHI BMICTY HACHUEHUX Ta HEHAcHYe-
HUX JKUPHUX KUCIIOT iX CITIBBITHOILICHHS CKJIaJae nmpuomu3Ho 1:2, oTxke, B CKiIall
KIIITHH JOCTIIPKYBaHOTO €HTEPOKOKY TIepeBaKat0Th HEHACUYEHI )KUPHI KHCIIOTH.
AHaui3 CKiIaay HEHAaCHUYEHHX XKUPHUX KUCIOT KiituH E. italicus OHY 547
BHSBUB, 110 HaHOLIbIME BMicT cepent Hux Mae cymim C . w7c/C . woe (90%),
toxi sk cymimi C . w7¢/C,, wbc Ta C, ' W7C HasBHOIO € B 3HAYHO MEHMIIH Kijlb-
KOCTi Ta ckianarTs 9,2% ta 0,8%, BignoBinHo. Cepes HACUUEHUX KUPHHUX KHC-
JIOT y HaWOinbIIik KinekocTi npencrasieni C,  (83,4%) 1a C,  (7,8%). Kupwni

xkucnoru C, , C . C . taC  1uKio w8c NpUCyTHI B 3HAYHO MEHILIH KiJIbKOCTI
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Ta ckaafaroTh aumie 2%, 0,6%, 3,7% Ta 2,4% Bia 3araabHOI KiIbKOCTI HACHYCHUX
YKUPHHUX KUCJIOT, BiJIIOBIIHO.

Ta0nwuist
CxJaJ :KUPHHUX KUCJIOT OakTepiil mramy E. italicus OHY 547
Table
Composition of fatty acids of bacteria of the strain E. italicus ONUS547
Yac yrpumanus, xB | Kupna kuciaora | Yacrka (%)
0,7137 - -
0,7345 Ilix conbBeHTa -
1,6165 12:0 0,65
2,0333 - -
2,1169 - -
2,1643 14:0 2,47
2,4709 15:0 -
2,7676 - -
2,7857 16:0 26,41
3,1027 17:0 0,18
3,3696 o wle 61,52
3,4171 18:0 1,18
3,7041 19:0 cyclo w8c 0,77
3,9832 20:1 w7c 0,52

AmHani3 CymMapHOTO CKJIaJy HACHUEHHX 1 HEHACHYEHUX >KUPHUX KHUCIIOT
KIITAH OakTepiit mramy E. italicus OHY 547 nokasas, 110 CyMilll OKTaJeIICHOBUX
KHUPHUX KUCJIOT JIOMIHY€E cepel] IHIHX Ta ckianae 61,52%, a rekcagekaHoBa i IH-
KJornpomnanosa — 26,41% 1 0,77%, BianosiaHo (puc.). OTpruMaHi HAMH pe3yNbTaTu
TTOBHICTIO y3TOKYIOTHCS 3 JJAHUMH HaBEIEHUMH y €TUHIN BiOMIN IyOiKartii 1o
70 CKJIaay >KUPHHUX KUCHOT y E. italicus. Y tunoBoro mramy E. italicus TP1.57
nominytoTh xupHi kuciotu C  (60,6%) Ta C (27,9%), Toxl SK KMPHI KMCIOTH
C,,,, BUABIIEHI y MEHIIIH KiTbKOCTI — jinmie 2,5% [3].

Ockinpku mtam E. italicus OHY 547 i301p0BaHO HaMU 13 POCIMHHOTO Ma-
tepiany [1], a wram E. italicus TP1.5T Gyno BuiIeHO 13 MOJIOYHUX MPOAYKTIB [2,
3] TO y3romKeHHs pe3yabTaTiB iX >KUPHOKUCIOTHOTO CKJIaJy MOXKE BKa3yBaTH Ha
Te, IO BiH HE 3aJIe)KUTh BiJ JpKepena BUAUICHHS. Lle miaTBepmxye MOXKIUBICTh
JUTSL HQIIMTHOTO 3aCTOCYBaHHS aHAI3y CKJIaAy KUPHHUX KUCIIOT JUIs imeHTH(IKaIi
Oaxrepiii Buny E. italicus.

Cxutan sxupHUX KUACIOT (ocoOnmmBo Bu3HaueHHs ckiamxy C16:1) moxe Oyt
TaKOK BUKOPUCTAHUM JIJIs1 pO3MEKyBaHHs BUIIB E. italicus Ta E. camelliae, ocKinb-
KW 11l JIBa BUJIU €HTEPOKOKIB MAalOTh BHUCOKY CXOXKY IOCIIJIOBHICTh HYKJICOTHIIB
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reny 16S pPHK (#a 99,2%) [6]. ¥V Hammx JOCTIKEHHAX KOHILIEHTpALlisi HEHACH-
HEHUX HKUPHUX KHCIIOT C,. Y E. italicus OHY 547 cknagana jmume 6,3% Bin 3a-
rajbHOI KiJIbKOCTI BUIUIEHUX )KUPHUX KUCIIOT, T K s E. camelliae FP15-1Tix
koHueHTpanis ckiaanae 30,5%. Kpim Toro, KOHIIEHTpaIlisl iHIIOT TOJIOBHOI KUPHOT
kuciotu — C . Oyna 3Ha4HO MeHIIot s E. camelliae FP15-17 (20,9%) [6].

_ FID1 A, Front Sigpal (A0042221.D)
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Puc. XpomaTorpama crieKTpy KUPHUX KMCJIOT 0akTepiii uramy E. italicus OHYS547

Fig. Chromatogram of the fatty acid spectrum of bacteria of the strain
E. italicus ONU547

Hesgaxaroun Ha Te, 110 iHII )KUpHI Kucnory, Taki sk C, . C - C_ . C o

ta C,  Takox €y cknaii kiitun E. italicus OHY 547, ax iy E. camelliae FP15-17
[6], mpoTe BOHM BU3HAYECHI B 3HAYHO MEHIIIN KIJTHKOCTI Ta CKJIAIAl0Th, BIAMMOBITHO,
0,65%, 2,47%, 0,18%, 1,18% Ta 0,52% Bix 3aranbHOI KiTBKOCTI BUAIICHUX KHUP-
HHX KHCJIOT.

OTxe, MPOBENCHI TOCITIKEHHS TTOKAa3ajH, 10 CIEKTpP )KUPHUX KUCITOT OaK-
Tepiit E. italicus MOXe CITYyTyBaTH BKIMBOIO XapaKTEPUCTHKOIO IIHOTO BUIY 1 03-
HAKOI0, sIKa MU(EPEHINIOE HOTO BiJl TEHETHYHO OJIM3HKOTO 3a TOCIIIOBHICTIO HY-

kineotuniB 16S pPHK Buny E. camelliae.
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COCTAB )KUPHBIX KHCJIOT BAKTEPUI IITAMMA
ENTEROCOCCUS ITALICUS OHY547

Pedepar

Llens. Onpedenenue cocmasa sxcuphvix kuciom oaxkmepuil wmamma E. italicus
OHY 547 npodyyenma b6akmepuoyuna u e2o nepguunou udenmupuxayuu. Memo-
0bl. B pabome ucnonvsosanu wmamm E. italicus OHY 547, komopwiil 6bL10 6bi0e-
JIeHO U3 MAUCKOU hepmenmuposannol kanycmol. bakmepuu Kytemusupoeanu Ha
1,5% aeapuzoeannoii cpede de Man, Rogosa and Sharpe (MRS). Kupnokuciom-
Huuil cocmag 6axkmepui wmamma E. italicus OHY547 onpedensinu ¢ nomowwio
2a306020 xpomamoepadgha Agilent 7890, 06opydoeannoeo xoronxou Ultra 2 (25 m
x 0,2 mm) (Agilent Technologies, Canma-Knapa, Karugopnus, CLIA) ¢ ucnons-
308aHUEM ABMOMAMUYECKOU cucmembl udeHmudurayuu Mukpoopeanuzmos MIDI
Sherlock. Pezynomamesl. Bnepgvie nokazano, 4umo OOMUHUPYIOWUMU HCUPHBIMU
Kkucromamu 6axkmepuii wmamma E. italicus OHY547 senssiombcs okmadeyeno-
svle kucromol (61,52%). 'excadexkanosas xucioma maxoice npucymcmeyem 6
OMHOCUMENLHO BbICOKOU KOHYenmpayuu u cocmasasina 26,41% om odbwezo konu-
yecmsa. /[pyaue gvlsasnennvie scupHule kuciomol (C i Czn.- 1w7c, C 1o C 19,0 YUKTO
w8c, C,, C,,., C,. ) npucymemeyrom 6 3HaUUMENbHO MEHbUUX KOTULECMEax U
cocmagnsiiu om 0,18% 0o 6,30%. Bwiéoowl. B cocmase nunudos ucciedyemuvlx
baxmepuil npeobnadaiom HeHACbIWEeHHble JCUPHBIE KUCIOMbL. 3a Cnekmpom
JHCUPHBIX KUCTOM Uccaedyemble bakmepuu omueceno K éudy E. italicus.

Kniouesvie crnoesa: scupnsie kuciomol, easzosas xpomamozpagus, E. italicus

OHY547.

A. G. Merlich, N. V. Korotaieva
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FATTY ACID COMPOSITION OF BACTERIA OF
ENTEROCOCCUS ITALICUS ONU547 STRAIN

Summary

Aim. Determination of fatty acid composition of bacteria of bacteriocin producing
the strain E. italicus ONU547 and of its preliminary identification. Methodes.
The strain E. italicus ONU547, isolated from Thai fermented cabbage was used
in the work. The bacteria were cultivated on the medium de Man, Rogosa and
Sharpe (MRS) with 1.5% agar. The fatty acid composition of bacteria of E. italicus
ONUS547 strain was determined by gas chromatograph Agilent 7890 equipped
with Ultra 2 column (25 m x 0,2 mm) (Agilent Technologies, Santa Clara,
California, USA) using the automatic system of identification of microorganisms
MIDI Sherlock. Results. Octadecenoic acids are dominating fatty acids (61.52%)
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of bacteria of E. italicus ONU547 strain and it has been showed for the first time.
Hexadecanoic acid is also present at relatively high concentration and comprised
26.41% from total amount. Other detected fatty acids (C e C2,w7¢, Cp, Co
cyclowdce, C,o, C,, . C, ) are present in much lower quantities and comprised
from 0.18% to 6.30%. Conclusions. Unsaturated fatty acids are predominant in
lipid composition of the studied bacteria. The studied bacteria were identified as

E. italicus based on the spectrum of fatty acids.

Key words: fatty acids, gas chromatography, E. italicus ONU547.
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ANTAGONISTIC ACTIVITY OF ENDOSPOREFORMING
BACTERIA OF DEEP WATER THE BLACK SEA
SEDIMENTS

Aim. The purpose of the work was to study the antagonistic activity of strains
of the facultatively anaerobic endosporeforming bacteria, isolated from deep-sea
sediments of the Black Sea. Materials and methods. In this work, 250 strains
of facultative anaerobic endosporeforming bacteria, isolated from the samples
of deep-sea sediments of the Black Sea, were used. Antagonistic activity was
determined by the method of radial streaks. As indicators for screening there were
used next strains of opportunistic human pathogens — Proteus vulgaris ATCC
6896, Pseudomonas aeruginosa B-329, Staphylococcus aureus ATCC 6538P,
Bacillus cereus ATCC 14579, Candida albicans ATCC 10231, Escherichia coli
ATCC 25922, Salmonella enterica NCTC 6017, Klebsiella pneumoniae ATCC
10031, Bacillus subtilis ATCC 10774. Results. It is revealed that 32% of all
isolated Black Sea strains of facultative anaerobic spore-forming bacteria have
been shown to exhibit antagonistic activity of varying degrees of severity in
relation to opportunistic microorganisms. There is a certain relationship between
species strain, horizon of its origin and its antagonistic activity. Conclusions.
The obtained results testify to the promising nature of the strains of endospore-
forming bacteria in the Black Sea sediments for the screening of the producers
of antimicrobial compounds with activity directed against opportunistic human
pathogens.

Key words: endosporoferming bacteria, antimicrobial activity, the Black sea.

Most studies which focus on the antagonistic interactions of microorganisms
relate to microorganisms in soil origin. The marine environment is much less
explored in this aspect, and it can serve as a promising source for the search
for new producers for biotechnological research. This is especially true of such
specific part of the World Ocean as the Black sea, in which water from the depth of
100-150 m is saturated with hydrogen sulfide and characterized by anaerobic
conditions, which makes this biotop unique [10]. Therefore, we can expect to
discover in this environment new types of antagonistic activity and microorganisms
— the producers of new antibiotics. The search for and development of new
antimicrobial drugs is important for the control of poliresistant pathogens [3, 6, 7, 8].

The study of antagonistic activity in strains of bacteria of natural origin
is interesting not only from the applied, but also from the fundamental point of

© M. [1. lrenixos, A. M. Ocranuyk, B. O. IBanurs, 2018
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view — it gives an idea of the nature and extent of the potency of the competitive
relationships in the biotope from which the bacteria-antagonists are isolated [5, 6].

For the first time in the bottom deposits of anaerobic, saturated hydrogen
sulfide and methane, batialy of the Black sea at depths 888-2080 m, we identified
facultative anaerobic endosporeforming bacteria, their taxonomic diversity was
determined, and assumptions were made about their alochtonic origin [2]. It was
established that the isolated strains belong to 18 species of 4 genera Bacillus,
Paenibacillus, Lysinibacillus and Brevibacillus. Proceeding from the hypothesis of
the alochtonic origin of these bacteria in the bottom sediments of the Black sea, we
can assume the correlation of the antagonistic profiles of the strains obtained with
such soils for bacteria of soil origin.

The aim of the work was to study the antimicrobial activity of the strains
of the facultatively anaerobic endosporeforming bacteria, isolated from the deep
sea sediments of the Black sea and to find strains promising for the search for new
antibiotics.

Materials and methods

250 strains of facultatively anaerobic endosporeforming bacteria of genera
Bacillus, Paenibacillus, Lysinibacillus, Brevibacillus, isolated from samples of
deep-sea bottom sediments of the Black Sea, taken from the depths up to 2080
meters during the M84 / 2 expeditions of the University of Bremen on the research
vessel "METEOR" (stations 233, 242, 258, 269) and on the research vessel "MARE
NIGRUM" Romania (station 116) [2].

Isolated strains were previously identified by defining the spectrum of fatty
acids on a BioRad gas chromatograph using the standard method [4] using an
automatic identification system of MIDI Sherlock microorganisms based on a gas
chromatograph with Agilent 7890 flame ionization detector (Agilent Technologies,
USA).

Screening of antagonists was carried out using the radial streaks method on
the Hauze-2 medium [1]. As indicators for pre-screening there were used the strains
Proteus vulgaris ATCC 6896, Pseudomonas aeruginosa B-329, Staphylococcus
aureus ATCC 6538P, Bacillus cereus ATCC 14579, Candida albicans ATCC
10231, Escherichia coli ATCC 25922, Salmonella enterica NCTC 6017, Klebsiella
pneumoniae ATCC 10031, Bacillus subtilis ATCC 10774.

For to the provided indicator strains, grateful thanks to the Head of the
Department of physiology and taxonomy of micromycetes, Kurchenko I. M., and
the head of the department of antibiotics in IMV NASU Avdeeva L. V.

Results and discussion

Among 250 tested strains, 79 were antagonistic, representing about 32%.
It can be seen from the table that the most active studied strains were against
Candida albicans ATCC 10231 (average growth inhibition zones 21.52 mm),
Proteus vulgaris ATCC 6896 (average growth inhibition zones 19.88 mm), and
Staphylococcus aureus ATCC 6538P (the average size of growth inhibition zones
is 16.03 mm). The least-susceptible were Pseudomonas aeruginosa B-329 (average
size of growth inhibition zones — 6.65 mm), Escherichia coli ATCC 25922 (average
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growth inhibition zone 8.05 mm), and Klebsiella pneumoniae ATCC 10031 (average
size of inhibition zones growth — 8.25 mm) (Table).

Table
Antimicrobial activity of endosporeforming bacteria isolated from deep
water sediments of the Black sea
Species Strain, station, 1* 2 3 4 5 6 7 8 9
horizon
B. licheniformis 055 (233,0-5) | 3,0 | 40| 4,0 | 500,020 3,0]3,0](3,0
B. megaterium 955 (233,0-5) |24,0| 0,0 {34,0| 7,0 [29,0| 0,0 | 6,0 | 0,0 | 0,0
B. subtilis 219 (233, 5-10) |24,0| 0,0 {32,0(13,5|27,0| 50 | 6,5 | 0,0 | 0,0
B. subtilis 211 (233, 5-10) |32,5| 0,0 [35,0[17,0|35,0]| 6,0 |17,5] 8,5 | 0,0
B. subtilis 203 (233, 5-10) {29,0| 0,0 {35,0(13,5|25,0| 8,0 |[13,0] 8,0 | 0,0
B. subtilis 204 (233, 5-10) | 32,0 0,0 [35,0|15,0|30,0| 11,0 | IL1,5| 2,0 | 2,5
B. atrophaeus 200 (233, 5-10) | 35,0 2,5 {35,0(19,0|35,0| 7,0 [21,0| 9,0 | 0,0
B. cereus 213 (233,5-10) | 0,0 | 0,0 | 1,0 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. subtilis 212 (233,5-10) |32,0| 0,0 {35,0(14,5|35,0| 7,5 | 15,0| 4,0 | 0,0
B. atrophaeus 010 (233, 10-15) | 5,0 | 3,5 | 4,0 |10,0| 5,0 | 5,0 | 2,5 | 1,0 | 0,0
B. licheniformis 043 (233, 15-20)| 0,0 | 0,0 | 2,0 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. licheniformis 014 (233, 15-20)| 0,0 | 0,0 | 45 ] 0,0 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. pimilus 002 (233, 15-20) | 0,0 | 0,0 | 8,0 | 6,5 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. pimilus 004 (233, 15-20) | 3,5 | 3,5 5095|0040 |3,0]|20]20
B. megaterium 003 (233, 15-20)| 0,0 | 0,0 | 7,0 | 2,0 | 0,0 | 0,0 | 0,0 | 0,0 | 1,0
B. licheniformis 012 (233, 15-20)| 0,0 | 0,0 | 6,5 | 5,0 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. licheniformis 99B (233, 20-25)| 0,0 | 0,0 | 2,5 |10,5| 5,0 | 0,0 | 0,0 | 0,0 | 6,5
B. atrophaeus 99A (233, 20-25)| 3,5 | 0,0 | 0,0 | 14,0] 0,0 | 0,0 | 0,0 | 0,0 | 6,0
B. licheniformis 005 (233,25-30)| 0,0 | 0,0 |10,0] 5,0 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. licheniformis 001 (233,30-35)| 0,0 | 0,0 | 2,5 0,0 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. subtilis 920 (233,0-5) | -** 100 (00| - |00 00| - - 190
B. amyloliquefaciens | 921 (233, 0-5) - [11,010,0| - |11,0|11,0| - - 12,0
B. pimilus 99A (258, 0-5) |35,0| 0,0 [35,0]14,0|35,0| 5,0 [18,5]10,0| 0,0
B. pimilus 232(258,5-10) | 0,0 | 0,0 | 50 | 3,5 7,0 0,0 | 0,0 | 0,0 | 0,0
P larvae 018 (258, 5-10) [25,5| 0,0 |30,0|15,5(26,5| 4,0 | 7,5 | 85| 5,0
- 019 (258,5-10) | 5,5 0,0 | 0,0 |14,5] 0,0 | 3,5 | 0,0 | 0,0 | 6,5
B. subtilis 231 (258, 5-10) 35,0 5,0 {35,0]16,0(28,0| 7,5 [18,0] 9,0 | 8,0
B. subtilis 217 (258, 5-10) |27,5| 3,0 {35,0(16,5|35,0| 9,0 | 10,0| 7,5 | 0,0
B. subtilis 247 (258, 10-15) [ 19,5 2,0 |28,0|15,0(22,0| 9,5 |10,5|10,0| 0,0
B. atrophaeus 246 (258,10-151 0,0 | 0,0 | 3,51 6,5] 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. subtilis 021 (258, 10-15) | 6,0 | 3,0 | 11,0 {20,0|35,0|12,5[12,5]|14,0| 0,0
B. subtilis 239 (258, 30-35) {30,0| 0,0 |35,0|14,5|30,0( 7,0 |17,0|13,0] 0,0
B. megaterium 035 (258, 30-35) [34,0| 0,0 |35,0]20,0|35,0(13,0(21,5|15,0| 0,0
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Table continued

B. megaterium 069 (242,0-5) | 0,0 | 0,0 | 1,5 |16,0| 0,0 | 0,0 | 0,0 | 0,0 | 0,0
P. macerans 953 (242,0-5) - 9,0 [15,5] - |16,5]15,5| - - 7,0
Br: reuszeri 031 (242,0-5) | 2,0 | 0,0 | 40 |19,0| 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. megaterium 957(242,0-5) - 0,0 | 0,0 - 10,01 0,0 - - 19,0
B. megaterium 067 (242,0-5) |45 1]10,0| 1,5|150/| 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. subtilis 959(242,0-5) - 1001100 - [0,0]380]| - - 100
B. pumilus 229 (242,0-5) (21,5] 0,0 |32,5| 5,0 [21,5] 0,0 | 0,0 | 5,0 | 0,0
B. agaradhaerens 960(242,0-5) - | 14,0(13,5] - |13,5|15,5] - - 7,0
B. subtilis 923 (242,0-5) [30,0| 2,5 |35,0]13,5(35,0] 5,5(9,0]| 3,5 0,0
B. subtilis 961(242,0-5) - 100(90(| - [00]00]| - - 100
B. subtilis 967(242,0-5) - 10060 - [00]55]| - - 100
B. subtilis 968(242,0-5) - 100]00| - |001]00] - - 13,0
B. megaterium 032 (242,0-5) | 0,0 | 0,0 | 45| 0,0 | 0,010,000/ 00|00
B. subtilis 970(242,0-5) - |11,0(13,0f - | 0,0 |12,0]| - - 100
B. megaterium 980(242,0-5) - 170175 - [00]00]| - - 100
B. licheniformis 986(242,0-5) - 100]00]| - |00 10 - - 100
B. pumilus 989(242,0-5) - 19000 - [00]00] - - 100
B. subtilis 001 (242, 5-10) [35,0| 0,0 [16,0]12,5|35,0| 2,0 | 3,0 |13,0] 3,5
B. subtilis 013 (242,10-15) |35,0| 0,0 |35,0|16,0(35,0| 3,5 |17,0| 8,0 | 0,0
B. pumilus 041 (242, 10-15) | 7,0 | 0,0 |20,5| 0,0 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. atrophaeus 008 (242, 10-15)| 0,5 | 3,0 | 1,550 (0,0 | 1,5 | 1,0 | 0,0 | 2,0
B. megaterium 040 (242, 10-15) |35,0| 0,0 | 16,0| 7,5 [27,0| 3,0 | 4,5 |11,0| 0,0
B. licheniformis 249 (242, 15-20)| 0,0 | 0,0 | 0,0 | 7,5 | 2,5| 1,0 | 0,0 | 0,0 | 0,0
B. subtilis 251 (242,15-20)| 0,5 | 1,5 | 0,0 | 40| 0,0 | 0,0 | 0,0 | 0,0 | 4,5
B. subtilis 248 (242, 15-20) | 0,0 | 2,0 | 6,0 | 6,0 | 0,0 | 0,5 | 0,0 | 0,0 | 0,0
B. licheniformis 245 (242,25-30)| 0,0 | 0,0 | 7,5 [ 2,0 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. subtilis 033 (242,25-30)| 0,0 | 1,5 | 1,5 5,0 | 0,0 | 0,0 | 0,0 | 0,0 | 0,0
B. pumilus 932 (269,0-05) | - |50 (50| - |00 |13,0] - - 150
B. megaterium 063 (269, 0-05) [ 12,0| 0,0 {23,5]| 0,0 | 13,0| 0,0 | 0,0 | 0,0 | 0,0
B. pumilus 049 (269, 45-50) | 1,5 | 0,0 |17,5/10,5[35,0| 2,0 | 4,5 |10,0| 0,0
B. megaterium 051 (269, 45-50) | 9,0 | 0,0 |20,5| 0,0 {10,0| 0,0 | 0,0 | 0,0 | 0,0
B. subtilis 053 (269, 45-50) | 35,0 | 0,0 |35,0(19,0(35,0(12,5/19,5| 8,0 | 0,0
B. megaterium 054 (269, 45-50) | 28,0 | 0,0 |35,0(15,0(29,5| 3,5 |16,5]|14,0| 0,0
B. licheniformis 048 (269, 45-50) | 18,0 0,0 |22,5| 6,5 [27,5]| 2,0 | 8,0 | 8,0 | 0,0
B. atrophaeus 993 (249,0-16) | - |[15,0]16,0| - |150| 0,0 | - - 1140
B. subtilis 997 (249,0-16) | - | 0,0 [27,0| - |150]10,0| - - 28,0
B. subtilis 941 (116,0-02) | - | 9,0 |150| - [13,0({12,0| - - | 13,0
B. subtilis 943(116, 0-02) - [150]11,0] - |18,0(14,0| - - | 13,0
B. amyloliquefaciens | 946(116, 0-02) - 751175 - 8,5 (14,0| - - 19,5
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Table continued

B. subtilis 902 (116,0-05) | - | 0,0 | 6,0 | - [13,0|11,0| - - 12,5
B. subtilis 903 (116,0-05) | - | 55|55| - [11,5|0,0| - - 170
B. amyloliquefaciens | 905 (116, 0-05) - 7,5 [150] - 6,5 [13,0] - - 1140
B. agaradhaerens 906 (116, 0-05) - 7,5 |13,5] - 6,5 |15,5| - - 14,0
B. subtilis 907 (116,0-05) | - | 65|70 1| - | 7,0 |11,5] - - 12,5
B. amyloliquefaciens | 908 (116, 0-05) - 7,0 | 8,0 - 11,5155 - - 8,5
B. subtilis 909 (116,0-05) | - |16,0|14,0| - [16,0| - - 14,0
Average*** 19,88 6,65 |16,03|11,2821,51| 8,05 (11,01 8,20 9,10
;‘r’ﬁnosn(oo/f)acme 68 | 38 | 89 | 85 | 57 | 60 | 51 | 47 | 39

Note: *— 1. Proteus vulgaris ATCC 6896, 2. Pseudomonas aeruginosa B-329, 3.
Staphylococcus aureus ATCC 6538P, 4. Bacillus cereus ATCC 14579, 5. Candida albicans
ATCC 10231, 6. Escherichia coli ATCC 25922, 7. Salmonella enterica NCTC 6017, 8. Klebsiella
pneumoniae ATCC 10031, 9. Bacillus subtilis ATCC 10774;

** _ Was not determined;

*** Average values of growth absence zones in millimeters without zero ones.

A high degree of antagonism is shown for gram-positive bacteria S. aureus
and B. cereus (the portion of bacteria active against to them reached 89% and 85%,
respectively, among all active strains). Antagonism to enterobacteria (Proteus
vulgaris, Escherichia coli, Salmonella enterica) was 68, 60 and 51%, respectively.
At the lowest level, there was antagonistic activity in relation to Pseudomonas
aeruginosa. A characteristic feature is the significant difference between the average
antagonistic activity of the museum strains in relation to the indicator strains
B. cereus and B. subtilis.

The highest activity among all identified species was detected in P. larvae,
P. macerans and B. atrophaeus with a corresponding index of 86%. Significant
activity was noted also for species known from the literature as the producers
of bacteriocins and antibiotics — B. subtilis with a 60% and B. licheniformis —
58%, B. amyloliquefaciens — 57%. It is interesting, that the strains of the species
B. agaradhaerens (66%), for which there is no known ability to synthesize
antibiotics or bacteriocins, have been shown to be very close. The lowest activity
was observed for the strains of B. megaterium (26%), B. pumilus (19%), B. cereus
(17%) and Br. reuszeri (6%).

The antimicrobial activity of the investigated strains unlinearly depended on
the depth of the horizon from which they were obtained. This dependence can be
described as the gradual increase in the proportion of antagonistic active strains
from the surface to a depth of about 15 cm, followed by gradual decrease to 40%
on the horizon of 25-30 cm (Figure).

The known average rate of accumulation of bottom sediments in the Black sea,
which is approximately 10 mm in 20 years [9], can help to interpret this information
from paleoclimatic point of view as reflection of changes in precipitation dynamics
in this region during the last millenium.
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Fig. Dependence of portion of antagonistically active strains (in percentages)
on the horizon depths

Thus, the obtained data indicate the perspectivness of naturally preserved
marine bacteria in the bottom sediments of the Black sea for the search for the
producers of new antimicrobial drugs against opportunistic human pathogens.
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AHTATOHUCTHUYECKASI AKTUBHOCTDH
CIHOPOOBPA3YIOIIIUX BAKTEPUI
INTYBOKOBO/JHBIX JJOHHBIX OCAJIKOB
YEPHOI'O MOPSI

Pedepar

Llens. Lenvio pabomvr 0vII0 U3YHUMb AHMAOHUCTIUYECKYIO AKMUBHOCb
WMammos axKyIbmamueHo-ana3poOOHbIX CHOPOYMEOPIOBANbHUX baKmMepUll, 6bl-
OelleHHbIX U3 21yO60K0B0OHbIX om.iodcenutl Yeprnoeo mopsa. Memoowsl. B pabome
ucnonvsosanvl 250 wmammos @GaxyibmamusHO-aHaIPoOOHbIX CHOPOYMBOPIO-
8AIbHUX OaKmepuil, 8bl0eIeHHbIX U3 NPOO 2YOOKOBOOHBIX om.iodceuti eprozo
Mops. AHMA2OHUCIMUYECKYI0 AKMUBHOCHb ONPeOeNany No Memoody paoudIbHbIX
wmpuxos. Kax uHOuKamopwl 015 CKPUHUHEA UCHOTb308ATU WIMAMMbL ONHOPIMY-
Hucmuieckux namozenos yenogexa — Proteus vulgaris ATCC 6896, Pseudomonas
aeruginosa B-329, Staphylococcus aureus ATCC 6538P, Bacillus cereus ATCC
14579, Candida albicans ATCC 10231, Escherichia coli ATCC 25922, Salmonella
enterica NCTC 6017, Klebsiella pneumoniae ATCC 10031, Bacillus subtilis ATCC
10774. Pe3ynomamui. Boiasneno, umo 32% 6cex usonuposanuvix 4epHOMOPCKUX
WmMammos axyibmamueHo-anaspooOHbIX CHOPOOOPA3YIOWUX DAKmMeputli 0emoH-
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CMpUpyIOn aHma2oHUCMu4eckyo akmueHOCMb PA3HOL CINENEHU 8bIPANCEHHOCMU
N0 OMHOWEHUIO K VCIOBHO-NAMO2EHHbIX MUKPOOpeanusmos. Ommeuena onpe-
O0eNeHHas 3a8UCUMOCIL MeNHCOY BUOOBOU NPUHAOTIEHCHOCTNLIO WIMAMMA, 20PU-
30HMOM €20 NPOUCXONCOEHUs. U AHMALOHUCMUYECKOU AKMUBHOCMbIO. Bbl600bl.
Tonyuennvie pezyniomamol c6UOEMENbCMEYION O NEPCNEKMUSHOCINU WUMAMMOG
cnopoobpaszyowux baxmepuil 0OHHLIX OMaoNceHUll YepHoeo Mops ONisl CKPUHUH-
2a npooyYeHmo8 aHMUMUKPOOHBIX COeOUHEHUU ¢ aKMUBHOCIbIO, HANPABIEHHOU
NPOMUE ONNOPMYHUCTNULECKUX NAMO2EHO8 YETI0BEKA.

Knwouesvie cnosa: cnopoobpasyowue daxmepuu, anmumMukpoOHds aKmMue-
Hocmo, Yeproe mope.
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AKAJIEMIK CEPI'TiA BACUJILOBUY KOMICAPEHKO -
3ACHOBHHMK MOJIEKYJISIPHOI IMYHOJIOI'TI B YKPAIHI,

BIJIOMUH JIEPKABHHUI 1 TPOMAJICBKUH IS4
(Lo 75-piuus 8i0 OHA HAPOOIHCEHHs)

Axanemik HAH Vkpaiau npogecop C. O. KocrepiH,
KaHj. Oion. Hayk B. M. /lanunosa
[nctutyt Gioximii im. O. B. [Tamnagina HAH Ykpaiun
valdan@biochem.kiev.ua

MorekymsipHa iIMyHOJOTISI — OJUH
13 HallaKTyaJbHIIIUX HAMpsIMIB Cy4acHOi
610J10T11 1 MPAMUIN «HAIIATOK» TPaJULIIN-
HOT IMyHOJIOT'11 — BUHUKJIA, ChopMyBaia-
cs 1 3po0OnIia HalBaXJIMBILII BIKPUTTS 32
octanHi 50 pokiB. Lle Hayka iHTerpasb-
Ha, OCKIJIbBKM BUKOPUCTOBYE JTOCSTHEHHS
1 Metoau Oloximii, 610(13UKH, MOJIEKY-
JSIpHOI 010710T1i, TEHETUKH, IHIINX HayK,
X04ya CIpsIMOBaHA HA BHBYCHHS TUIBKH
OIHI€T cHCTEMH — IMYHHOi, OCHOBHHM
MPU3HAYCHHSM SIKOI € MiJTPUMKa T'eHe-
TAYHOI CTAJIOCTI BHYTPIIIHBOTO CEPEO-
Bulla opraHizmy. IMmyHHa cucrema 6o0-
pEThCs 13 YMCICHHUMU 3aXBOPIOBAHHSIMU
B OpraHi3Mi JIOIWHU, TBAPUH 1 POCIIUH,
MOYMHAIOYH 3 IHYEKLUIHHUX 1 3aKIHUYI0UH
HOBOYTBOPCHHSIMH.

JlocaikeHHs B ranysi GyHIamMeH-
TaIbHOT IMYHOJIOT1] € KOHUE BaXKJINBUMH,
OCKUIBKM JJal0Th YHIKaJIbHY MOXKJIMBICTb
YYCHHM MOJICIIOBATH 1 BHBYATH HA PI3HUX PIBHAX Oprasizailii (MOJIEKyIIpHOMY,
CYyOKJTITHHHOMY, KJIITHHHOMY 1 MUDKKJIITHHHOMY, @ TaKO)XK OPTaHHOMY) 3arajibHi
OloJoriyHi TpoIecH, OB s13aHi 3 AUQepeHIiamieto, mpoidepaliero Ta CMEepPTIO
KITIITHH, 3 MEXaHI3MaMH1 M- 1 BHYTPIITHLOKTITHHHOT CUTHAJIi3a11i{, 3pEIITOI0 BUB-
YaTH CTPYKTYpHY OpraHi3alliro Ta GyHKIIIOHYBaHHSI MaKpPOMOJIEKY Y JIiMpoIuTax.
IMyHOXIMiYHI METOIU TOCIIKCHHS € OCHOBOIO JIJIi CTBOPCHHS 1 BUKOPHUCTAHHS
BHCOKOYYTJIMBHX Ta BUCOKOCTICITU(IYHIX IMYHOIIarHOCTUKYMIB, 110 KOHYE HE00-
X17HI U1 METUIIMHYT, BETEpUHAPIT Ta MPOMHUCIOBOCTI, 30KpeMa JIJIsl PO3BUTKY iMYy-
HOO10TEXHOJIOTIH YM MOHITOPUHTY CTaHy JOBKIJUIA.

C. B. Komicapenko

Came yiero HAUCKNIAOHIWO0, HAUYIKABIUIOW MA 8KPAll 8ANCIUBOIO HAYKOIO U
sayixkasuscs Cepeaiti Bacunvosuu Komicapenxo, nepwum 6 Yxpaini sanouamkyeas-
WY HAYKOBUL HANPAM OOCTIONHCEHb — MOEKYIAPHY IMYHON02I10.
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Bce nouunaemucs ¢ oumuncmea. Cepriii BacunpoBuu KomicapeHnko Hapo-
nuBcst 9 munast 1943 p. B M. Ya (Pociiiceka @eneparis), Kyau Ha 4ac BikHU Oynn
eBakyiioBani ycranosu AH YPCP.

barbko — Bacunw Ilagnosuu
Komicapenxo (1907-1993) — Bupar-
HUW YKpaiHCBKHMI BYECHHHU, marodizio-
JIOT-€HIOKPUHOJIOT, 3aCHOBHUK KuiBCh-
KOTO HAyKOBO-J[OCIIITHOTO 1HCTUTYTY
EH/IOKpUHOJIOTII Ta OOMIHY pPEYOBHH
MO3 YPCP (1965), sikuii 3apa3 HOCUTH
foro imM’st. Maru — Jlrobos Inapionis-
Ha [lpocoscvka-Komicapenko (1908—
1994), eKOHOMICT 3a OCBITOO, CTAPIIHIA
HAayKOBHH  CIIBpOOITHHK  [HCTHUTYTY
exonomikn HAH VYkpaiau, mana wmy-
JIPiCTh BiIIATH TIEpeBary He Kap epHUM
NEepCIEeKTUBAM, @ BUXOBAHHIO JIITEH Ta
. CTBOPEHHIO B OCEJl YMOB, CIPHUSTIH-
_a BUX 151 poOoTH "onoBika. Cim’st Kowmi-

Barbku Ceprist B. Komicapenka. capeHKiB 6yn.a HUTAXCTHOLO, 3 paHH.BOFO

Kuis, 1983 JUTHHCTBA JITSAM IPUILETUTIOBAIIN 1HTe-

pec 10 3HaHb Ta KYyJIBTYPHOI CIafIiu-

HU, HaBYAJIM MOBaM, My3HIli, TapHUM MaHepam. Y croranax Cepriii BacuiboBua

BiBHa4ae: «Hac 3 bpamom 6amvku 8uxo8ysau, s 0 ckazas, payioHaIbHO — 8 MIipy

cysopo, 6 mipy qibepanvro. Manu ece, wo HeoOXiOHO, 0cobnuBo 05l 0csimu, aie
HIY020 3ali8020, HABIMb HAMSIKY HA PO3KIULY.

VY 1951-1960 pp. Cepriii HaB4aBCs B OAHIN 13 KpamuX KHIBCHKUX IMTKUT —
92-i1 imeni IBana @panka (komumnas koseris [Tapna [amarana va Byn. b. XmenbHu-
pKoro, 9). Ile Oyna mepmra ykpaiHChbKO-aHTITIHChKA ITKoa B KreBi 3 mormubmeHum
BHBUYCHHSM aHTITIHChKOT MOBH. [1o 3akiHdeHHI cepenuboi mkomu Cepriit — BiMiH-
HUK 13 9yJJOBUM 3HAHHSM aHTIIACHKOT MOBH, BCTYIIUB Ha JIKyBUIBHUN (paKyIbTET
KwuiBchkoro MeauvHoro iHCTUTYTY (HMHI HamioHanpHUI MeTWYHUN yHIBEPCHUTET
imeni O. O. boromorbIrs).

[IIe B crapmmux kimacax Cepris 3aIliKaBIJIN MEXaHI3MHU )XUTTETISUTBHOCTI JTFO-
JIMHY Ta B3aralii )KUBHX 1CTOT, 1 TOMY BiH BaraBcs repea BUOOPOM — MEIIHCTUTYT
gm 6iodak yHiBepcuTeTy. baTbko MOSICHUB, IO TUTHKH MEIMYHA OCBITA Ja€ TITHOOKI
3HAHHS TTPO HAWBHINE 1 HAWCKIIAIHIIIEC TBOPIHHS — JIFOAMHY, 1 IO came I1i 3HAHHS
JIO3BOJISFOTH KpaIle PO3yMIiTH 3aKOHOMIPHOCTI (YHKITIOHYBaHHS 1HITUX KUBUX Op-
raHi3MiB.

L

Cmyoenmcuoki poxu. Poxu, npoBesicH B MequaHOMY THCTHTYTI (1960—-1966),
Oynu HacW4YeHi He TUTbKW HaBuaHHSM. JKutreBuM neBizom C. Komicapenka cra-
JIO TOMI ¥ 3aJTMIIAETHCS OTENep — He BUTPAYaTH MapHO (ofaii XBHJINHY CBOTO
*uUTTH. Ha mepmmx Kypcax BiH aKTHBHO 3aliMaBcsl CIIOPTOM; Ha TPEThOMY Kypci,
00 X04 TPOXH ONAHYBATH «IPAKTHYHY MEIUIMHY», PIK MPAIOBaB HOYAMHU Ha
MICBKill cTaHMii mBuaKoi momomoru denpamepom (1963—-1964). Hauarouncs Ha
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C. KomicapeHko — BUIYCKHUK MeIiHCTH-
TyTy. Knis, 1966

Ilepwi kpoku 6 nayui. 1966 pix..

YEeTBEPTOMY KypCi, BCTYIIHB Ha BE4ipHE
BIIIIIEHHS MEXaHIKO-MaTEMAaTUYHOIO
¢dakynerery KuiBchbKOTO J1€p’KaBHO-
ro yHaiBepcutety imeHi T.I. IlleBuen-
ka (1964-1967). Oxpim toro Cepriii
KomicapeHko perymnspHO BiABiayBaB i
MIPaLoOBaB y 010XIMIYHOMY TypTKY.

B menincTHTYTI TOTO Yacy BHKIIA-
nano 0araTo TaJaHOBUTHX MEIAroriB —
SIK JIGKTOPIB, TaK 1 THUX, XTO BiB Ipak-
TU4YHI 3aHATTA, ane Cepriil BUMBCS HE
TUTBKM Ha KpalluX MPUKIAAax, a i Ha
TaKuX, K «HE Tpeda podbutm». Kpim
TOTO, BiH TSDKIB JIO JICKIIH HA Cy4acHi
Ta, IK Ha TOW 4Yac, MPOBOKYIOYl TEMH i
TOMY HE OMHHAB ITyOTi4HI BUCTYITH Ta-
KHX BUJAaTHUX OCOOHMCTOCTEH, SIK, Ha-
npuknan, B. M. Inywxos, M. M. Amo-
cos, C. M. I'epuienzon Ta 1HIII.

. I[lo3zany HaB4aHHA, ToTiepeny — BUOIp

JKUTTEBOTO TUIAXy. [licist 3akiHYeHHS MeMIHCTUTYTY 3 Bim3Hakoro Cepriit Komi-
CapeHKO MaB BHOMpPATH MK MPAKTUIHOIO MEIUIIMHOIO 1 HAYKOBOKO MisUTBHICTIO. |
BiH 00mpae HayKoBHi nUIsIX. Tak, y 1966 p. BiH BCTymae 10 acmipaHTypu [HCTUTY-
Ty 6ioximii AH YPCP y Bimmin 6iocuHTe3y Ta 0i0JIOTIYHUX BIACTHBOCTEH OlNIKa,
Jie Tor0 HAYKOBMM KEPIBHUKOM CTaB BHUIATHHUW BITUM3HSIHHHA O10XiIMIK, aKaJeMiK
M. @. I'yauu. B IactutyTi 6i0XiMil B TO# Yac B3araii mpaltoBajio 6arato BCECBIT-
HBO BIJJOMUX BUCHUX, 1 T MOJIONUX HAyKOBINB 60-X POKIB MPEKPACHOIO IIKOJIOO
Oyna TBopua arMocdepa, sika maHyBajia B [HCTUTYTI.

«IToasika yunteno» — KBiTH akanemiky I'ynomy micas 3axucty aucepraunii. Kuis, 1970
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Po3ymitoun BasKIMBICTh METOAUYHOTO PiBHS Yy AociikenHsx, Cepriii Kowmi-
CapeHKO TiJl Yac HaBYaHHS B aCHipaHTypi JOCKOHAJIO 3aCBOIB HU3KY HalCy4acHi-
IIMX Ha TOH Yac 010XIMIYHUX METOJIB: UOHOOOMIHHY Xpomamozcpagito, 2eib-pinb-
mpayiro, Mmemoou eiekmpogopesy, OHUCmKY ma KpUcmanizayii mKanunHux OiLIKie,
i30monHi Mmemoou Toulo.

Kangunarceky aucepraiito Ha Temy « O ponu yukia mpukapOoHOo8bIX KUCIOM
6 buocunmese denka y scusomuwvix» C. Komicapenko 3axuctu 12 gepsus 1970 p.
Ha Bueniii paxi [nctutyTy 6ioximii. Llst qucepramniiina po6oTa mpucBsSYeHa BaXKIIH-
BOMY MUTAHHIO — 3'ICYBaHHIO POJIi MPOMIKHUX MPOAYKTIB LUKIY TPUKAPOOHOBHX
kucaot (nukiny Kpebca) y 6iocunresi 6inka. I ye 6y10 nosum crosom 6 nayyi.

[Ticns 3akinyenHs acmipantypu B 1969 p. Cepriit BacunboBuu mpariiioe y
TOMY JK BIUIUTI OIOCHMHTE3y Ta O10JOTIYHHMX BJIACTUBOCTEH OLIKAa CIOYaTKy MO-
JIOAIIUM HAYKOBHM CIIBPOOITHHUKOM, a 3 1973 p. — cTapimum HayKOBUM CITiBPOOIT-
HuKoM. 3 Oepe3nst 1972 p. no mororo 1974 p. C. B. KomicapeHko OyB BueHUM
cekperapem lHcTuTyTy Gioximii imeni O. B. [lannagina, moeaHyrOUd BEIUKY Op-
rafizamiifny poOoTy 3 HAyKOBOIO [IiSUTbHICTIO.

V ueit nepion Cepriii KomicapeHko 17151 IPOJOBKEHHSI HAYKOBOT AiSUTBHOCTI
3a MOpa/Iol0 CBOTO HAYKOBOTO KepiBHUKA 1 Buutens M.®. ['yinoro obupae 30BciMm
HOBUH HampsM JOCIIKCHD — OI0XiMil0 iMyHimemy. 3 TIbOTO 9acy PO3IOYUHAETHCS
HACTYIHHI €Tarl HOro HayKoBOi AisIbHOCTI. BiH 3ynUHSIE€THCS HA IBOX MpOoOIeMax:
MOodACIUBOCMI pe2ynayii memabonizmy Kiimunu Gocgonamamuy — MOXITHAMU He-
opranigyHoro mipodocdary, siki He TiApOJI3yIOThCs, Ta HA PETYNALii biocunmesy
anmumin. OOUIBI TPOOIEMHU Oy JTy’Ke IIKaBUMH, 0COOJIMBO O10CHHTE3 aHTUTII.

Cepris y TOI yac XBWIIIOBAJIO OaraTo MHUTaHb, sKi Oy (QpyHIaMEHTaIbHH-
MU JJIs1 pO3YMiHHS TOTO, SIK ()YHKIIOHY€ IMyHHa CHUCTEeMa, ajie BiAMOBigeH — 00-
MaJjib, MOXKJIUBO TOMY, III0 B YKpaiHi CY4acCHOW (hyHOAMEHMANbHOW IMYHONIO2IEIO
MPAKTUYHO HIXTO HE 3aiimMaBcs. He BucTauano i crneuiaiabHOI JiTeparypu 3 iMy-
Honorii. Tomy Ceprito BacunboBu4y J10BenOCs HE TUIBKH TEPMIHOBO 3aliMaTHCs
«IMYHOXIMIYHOI0» OCBITOIO Ta OIAHOBYBAaTH IMYHOXIMIYHI METOIU JOCIIKEHb,
nepeayciM METOM BU3SHAYCHHS B3aEMO/Iii aHTUTCH—aHTUTLIO Ta BUAICHHS peary-
IOYHX MMapTHEPIB IMyHOCOPOIIi€t0, aje i CTBOPIOBATH BiNIOBITHY METOIUYHY 0a3y,
sKo1 To/i He Oyn0 Hi B [HCTHTYTI 6i0XiMii, HI B IHIIMX YCTaHOBaX YKpaiHH.

Tyt nopeuno 3ragary, mo C. B. KomicapeHko 3aBxau MPUALISLB epHiodep-
TOBY yBary HaiCy4acHIIIUM METOoJiaM JOCIIHKCHHS 1 3aBISKHA CBOIM OpraHi3arlii-
HUM 3110HOCTSIM Ta 3HAHHIO AHIIHICHKOT MOBH 3aro4yarkyBaB B [HCTUTYTI Gioximii
HU3KY PEryIsSIpHUX CEMiHapiB MPOBIAHUX 1HO3EMHUX KOMMAHIii, MPUCBSUYECHUX CY-
YaCHUM MeTojaaM 0ioximil Ta KIITHHHOI 010JI0Tii, SIKi Bifirpaiu BKpail BayKIIUBY
POJb Y METOAMYHIN MiATOTOBII 1 B OCHAIIECHHI ycTaHoB, nepeaycim AH YPCP, ta
i IHIIKMX B1IOMCTB, HAWHOBILIIMM yCTaTKyBaHHSIM Ta peareHTaMu. Criouarky e OyB
yn He Hainepmuii B CPCP ceminap mBencwkoi ¢ipmu Pharmacia Fine Chemicals
— BUpoOHUKa cedanekciB Ta cedapos st xpomarorpadii, motim — LKB (LBemwis),
Flow (Benuka bpuranis), Dakopatts (Janis), Coulter Electronics (CILIA—®pan-
1ist) TOmo. 3a oro iHimiaTuBo B [HCTUTYTI 6i0XiMii OyJI0 CTBOPEHO JEMOHCTpa-
uiiHy xpomarorpadiuny nadoparopito Amersham (Benuka bpuranis).

Ta moBepHemocst 0 iMyHOXiMii. Bupimanbny ponb y cranoBieHHi Cepris
KomicapeHka sik iMyHOXiMiKa BiAirpajio BiAPSIPKEHHS Ui HAyKOBOI POOOTH 10
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naboparopii  IMyHOLUTOXiMii
[TacTepiBCchKOTO IHCTHTYTY B
Mapmwxi (1974-1975). Ha Toii
yac [acruryt Ilactrepa (i oco-
O6muBoO ioro Binpinenns mosne-
KyJIsipHOi Oiosiorii) Oymu cepen
MPOBIIHUX CBITOBUX IIEHTPIB
010JI0T1YHOT HayKH.

TyT fioro BUMTENAMHU CTa-
JM: OJIMH 13 3aCHOBHUKIB IMYy-
HOXIMIi, akameMik DpaHIry3b-
koi akanemii memuuuuu [1’ep
I'pabap (KOMWIIHIA KUSHUH B s1a6oparopii imyHouuroximii Bimxinenust moe-
npodecop Ilerpo Muxonaii- KyJaspHoi 6ioJtorii Incturyty IlacTepa.
oBuu ['pabap) Ta HOro yd4eHs, Mapuk, 1974
NEPUIOBIIKPUBAY «IIEPOKCHIA3HUX» METOAIB nipodecop Cmpamic Aepameac. Jla-
Ooparopist iMyHOIIUTOXIMIi ABpameaca MicTHIacs B HACyJacHIIIOMY Ha TOW dac
migposaim [TactepiBcbkoro iHCTUTYTY — y BitiieHHI MoJeKysipHOi OioJiorii, sike
0 CyTi OyJ10 OKpeMHM BEJTMKUM 1HCTUTYTOM. I1i7 9ac podotu B [HcTuTyTI [Tactepa
C. KomicapeHko 3acBOIOBaB METOIM IMyHOXIMIYHOTO aHAIIi3y, @ TAKOK IMyHOJIOT1I0
Ta MOJIEKYJSIPHY O10JI0Ti10, pO3pOOJISIB MPOCKT MaOyTHHOI €KCIIEPUMEHTAIBHOI
pobotu. BiH omaHyBaB i 3aCTOCYBaB y HAyKOBO-IOCIIIHIA pOOOTI HU3KY Cydac-
HUX IMyHOXIMIYHHX METOJiB, 30KpeMa IMyHOCH3UMAaTHYHUX Ta IMYHOIIUTOCH3H-
MaTUYHHUX; CHHTE3YBaB 1 BUBYMB BIACTUBOCTI PI3HUX iMyHOCOpOeHTIB. OcoOIMBY
yBary BiH NPHUAUISAB JOCTIKEHHIO 010CHHTE3y IMyHOTIIOOYiHIB. Tak, iMyHOCH-
3UMAaTUIHUM METOJOM HUM OyJio 3’SICOBaHO JUHAMIKy OI0CHHTE3y aHTHTLI 1 He-
crierupiYHUX IMYHODIOOY/iHIB ¥ JiM(pOIUTaX in Vivo Ta BUBYCHO BIUTUB METH-
neHO0ichoCchHOHOBOT KUCIOTH Ha IIi IPOIECH 1 Ha CTUMYJIAIII0 KOHKaHABAIIHOM A
omactrpancdopmartii simporuTis [1].

Bkpaii Ba)JIMBUM HACITIIKOM I[LOTO HAYKOBOTO CTa)KyBaHHs JUTst cebe Cepriid
KomicapeHko BBakae Te, 10 3a KOPOMKULL YaC 3a pAXYHOK IHMEHCUBHOI pobomu 8iH
cmag GIOXIMIKOM-IMYHONI020M 3 MONEKYIAPHO-OI0N02IUHUM MUCTIEHHAM MA OOHUM
i3 Haulepyoosauiuux iMyHONO0-
2i¢ 6 CPCP. CBigueHHSIM LIOTO
OyJ10 pillleHHsS Bille-TIPE3H/ICH-
ta AH CPCP [fO. A. Osuunnu-
K06a BBECTH MOJIOAOTO KaHIH-
nmara Hayk C. Komicapenka 10
CKJIaay MpecTukHoi Paau 3 Mo-
nexynsapHoi 6iomnorii AH CPCP.
BiH Takox 3arpornonyBaB omy
OYOJIUTH J1a0OpaTopito IMyHO-
norii B [HcTUTYTI Gil0OpraniuyHOi
ximii imeni M. M. Illemsikina
AH CPCP, arne 1110 mpomo3HIIio

Bins 61octy I. MeunukoBa B IlacTepiBecbkomy - .
incrutyTi. llapu:k, 1986 p. Cepriii BacunboBuY BiXWUIINB.
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Jlo peui, Ha 3HaK monsiku [lacTepiBChKOMY IHCTHUTYTY 3a 3700yTYy «BHCOKY
HayKy» Iepe] HOro HOBUM iMyHOJIOTTYHUM KOPITycOoM iMeHI MeYHHMKOBa 3a i1e€i0
i kimonoranHsaM C.B. KomicapeHka Ta IeBHOIO Miporo 3a ioro mpoekrom y 1986 p.
Bix imeHi Axanemii Hayk YPCP Oyno BcranoBneno mam’sitHuk I. . MedHukoBy,
HAIIOMY BHJIATHOMY 3€MIISIKOBi, POOOTH 4YyIOBOTO YKPaiHCHKOTO CKyiblTopa Ba-
JIeHTHUHa 3HOOU.

Cnouamky oyna nabopamopis.

UYepes kiJbKa MiCAIIiB MiCisi MOBEPHEHHS 3 BIAPSKEHHS, Y BepecHi 1975 p.,
B [HCcTUTYTI Oi0XiMii OyJI0 CTBOPEHO HECTPYKTYPHY 1ab0pamopiio imyHoXimil, sika
MiAMOPSIIKOBYBaiacsi 0€3MocepeIHbO UPEKIii IHCTUTYTY 1 IO CKIIaay SIKOi CITO-
yarky yBiinuio 8 ocid Ha voni 3 Cepriem Komicapenkom. TyT BiH 30cepeauBcs Ha
OUTBII-MEHII JOCTYITHOMY — IMyHOXIMIYHOMY aHaji3i OUIKIB Ta Ha BIPOBAKECHH1
METO/IiB IMyHOSH3UMATUYHOTO aHaJli3y, IKUMH BiH 0BoJoAiB y [TacTepiBchkomy iH-
CTUTYTi. BifbIIiCTh 13 HUX, 0COOIMBO IMYHOIIEPOKCH/IA3HI Ta eNEeKTPO(OPETHYIHI
METO/IY, MU AYKEe YCIIIIIHO.

Kopucaum s MaitOyTHh01 poOoTu BusiBuiocs craxyBaHHs Cepris Kowmi-
caperka y 1981 p. B Horo-MopkcbkoMy mpoTHpakoBoMy IeHTpi iMeni Croan-Ker-
tepinra (CIIA), ne BiH BUBYAB poib YUKAIUHUX HYKAEOMUOIE I NPOMEIHKIHA3 Y
nponigepayii nimgpoyumis, a TAKOXK 03HAKOMUBCS 3 OPTaHI3AIIEI0 IMyHOJIOTTYHHX
JOCITIJKCHD Y i KpaiHi.

3a nempusanutl yac rabopamopis imynoximii cmana nioepom y CPCP, 30-
Kpema ujo0o iMyHONepOKCUOA3HO20 MAPKYBAHHA AHMUMIN Ma AHMUEHI8, il Cnis-
pooimuuxu nepuwumu 6 CPCP po3nouanu iMyHoXimiunuil ananiz nenmudie ma oi-
KI8.

3BUYANHO, MOXKIIMBOCTI JTAOOPATOPii /Il IMYyHOJIOTIYHUX AOCIIKEHb OyiH
0oOMesKeH1 uepe3 rocTpy HecTady yCTaTKyBaHHs, CEPEIOBUII Ta SKICHUX pPEareHTIiB
JUTSL KYJIBTUBYBAHHS KJIITHH, IKICHUX JITHIHA MiA0CITITHUX TBApHH TOII0. Ta momnpu
BCI TPYAHOIII, 3aBISIKU 3yCHIIJISIM MOJIOJIOTO KEPiBHUKA J1a0oparopisi po3BUBajacs,
3MILHIOBABCSl KAJPOBHI CKIIAM, 3 SBUJIMCS BJIACHI aCIipaHTH Ta JAUIUIOMHHKH. Y
1979 p. B 1i cknaai Oyno Bxke 15 criBpoOITHUKIB Ta 4 acmipaHTH.

Ha mouarky 80-x cTano oueBuaHUM, IO Jab0paTopis iMyHoXimii B [HCTHTYTI
6ioxiMii HaOysa TaKoTo MOTEHIIIaMy, IKUI JO3BOJISIB 1l MPETEH/IyBaTH HA CTaTyC Ha-
YKOBOTO BiJ/ILTy: BOHAa MaJjia BIaCHy HayKOBY TEMaTHKY, 3a0e31e4eHy OIOIKEeTHUM
Ta gonatkoBuM (uepe3 [epxkkomiter 3 Hayku i TexHiku CPCP) ¢inancyBaHHSM,
MOTYXXHHUI KaJPOBUU CKJIAJ, €HEPridiHOTO 1 TaJaHOBUTOTO MOJIOAOTO KEPiBHHKA.
Tomy B 1982 p. C.B. KomicapeHky Baayiocsi mepeKoHaT TOMIIIHBOTO TUPEKTOpa
Incruryty akagemika AH YPCP B. K. Jliwuka nanatu naboparopii iMyHOXiMii cTa-
TYC BIOOLTY MONEKVIAPHOL IMYHONO2I].

Biooin monexynaproi imynonoeii na cmapmi (80-mi poxu). T0JIOBHI HayKOBI
HanpsMU JTOCII/DKEHb Y BIAJUIL 3aJIMIIATKNCS, ajle 1HTEPECH 1 MOXJIMBOCTI PO3-
LIMPIOBAIKCSA, Y TOMY YHCII i 3aBASKH MOJIMIIEHHIO MaTepianbHoi 6a3u. L{pomy,
no-Tepiie, CIpusiIa CiBIpans 31 mBeacbkumu pipmamu Pharmacia ta LKB, xonu
CHIBpOOITHUKY BiILTy OpraHi3oByBaJv 1 OE3KOIITOBHO MEPEKIaIaIN IXHI CeMiHa-
pu B 0OMiH Ha peakTuBU Ta ApiOHe ycrtarkyBanHa. Omnak Cepriii KomicapeHnko
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Bignin monekyasipuoi imynoaorii. Kuis. IBX, 1982 p.

PO3YMiB, IO IILOTO HEIOCTATHRO, 1 TOMY BiH 3a miaTpumku [Ipesunenta AH YPCP
akagemika b. €. [lamona nopymmus knonotanus nepen lonosoro JIKHT CPCP
I I. Mapuyxom Tipo UiNbOBE BUIIICHHS BAIIOTH IS 3aKYIIIBIl YCTATKyBaHHS JIJIs
BiJUIUTY MOJIEKYJISIPHOI IMyHOJIOTIi.

Ipesunent AH YPCP, akanemik b. IlaTton y Bingini mosiexynsipaoi imynoutorii Incruryry
Oioximii (3;1iBa — HanpaBo: gupexTop IBX B. Jlimko, 3aB.Binainom C. Komicapenko,
B. ITaTtoH, ronouuii BueHuii cekperap AH YPCP B. Tonkans, Bine-npesugeHT
AH YPCP K. CutHuK, 3acTynHuk gupekropa IBX B. KokyHin,
Bine-npe3sugent AH YPCP B. Ckok). 1986

Came 11e 06maiHaHHS TSI KYJIBTUBYBAHHS KIIITHH, 8 TAKOXK TPOTOKOBUH ITUTO-
dyopumeTtp Coulter - EPICS C, o npamroBaB y Bijyiii 3 1984 poky (mpunbanuit
komToM pe3epBy Paau MinictpiB YPCP), ctann ocHOBOIO MaTepiallbHO-TEXHIYHOT
0a3u BinIiTy Ha Oararo pokiB, 30KpemMa i OfepKaHHs T1OpUIOM — IPOAYIIECHTIB
MOHOKJIOHAJIbHUX aHTHTLI [2].

3 omsy Ha Te, 10 BUBYCHHS CTPYKTYPHHUX T'€HIB, 110 KOAYIOTh CTPYKTYPY
iMmyHOroOymiHIB, y KneBi O0yn0 HEMOXIMBUM (X04a HEBIaJ cripoOu Oyin), KiJib-
Ka POKIB TOCIILIb TOJIOBHUMH HayKOBUMH HAINpsIMaMU JIOCIIKEeHb J1abopaTopii, a
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3TOJIOM 1 BIUTLTY OYJIU: 8USUEHHS MEXAHIZMIE IMYHOMPONHOL I NPOMUNYXAUHHOT Oil
Gocgopopearniunux noxionux Heopeaniuno2o nipogocghamy ma po3pooneHns i 6u-
KOPUCTNAHHS MEeMOOI8 IMYHOXIMIUHO2O aHANI3Y NPOMeinie 0l NOOAIbULO20 BU3HA-
YeHHs MEXAHIZMIE8 MONEKVIAPHO20 PO3NIZHABAHHA AHMULEHIE IMYHHOIO CUCTNEMOTO
Op2amismy.

bicghocghonamu ma ¢ghocghonamu — CTpyKTypHI aHAJIOTH BIJMOBITHO HEOP-
raniyHoro mipodocdary (PPi) Ta docdary — Oymo BuOpaHO AN JOCHIKEHHS
anpiopi, BUXOJs4H 3 TOTO, o PPi sk mpomykT abo cyOcTpar 3afisiHuid y BeTUKiN
KUTBKOCTI HaMBaXUIMBIIINX €H3UMATHUYHUX peakiiid. JlociipkeHHs] iMyHOTPOITHOT
nii 6ichocdonaris, 110 MPOBOAUIUCS BYCHUMH BiIJIUTY i KepiBHUITBOM Ceprist
Kowmicapenka, Oyiu uu e natinepuiumu 6 ceimi.

Byno BcTaHOBIIEHO IMyHOMOY/ISITOPHY aKTUBHICTD MemuieHOicpocghonosoi
kucromu (MBF®K) 1 moka3aHo, 1110 OCHOBOIO ii IMyHOMOAYJSITOPHOI il € TpomizM
110 JiMGbONUTIB. BaxkTMBUM BUSIBUBCS 1 BIAKPUTHI HUMU TPOTUITYXJIMHHUH eeKT
MBO®K, skuit noTpedyBaB aHali3y, a MOTIM 1 BIAMOBIAHUX JOKIIHIYHUX TOCIiM-
KCHb.

PesynbraTy uX HAyKOBUX JOCTI/KEHb CTAIM OCHOBOKO JIOKTOPCHKOT JHCep-
tanii Ceprisg Bacunbouua Komicapenka «buonocuueckoe oeticmeue bucgocghona-
Mo u pe2ynsayusi UMMYHHO20 Omeemay, Ky BiH 3axucTuB y 1989 p. Ha 3acimaHHi
BUeHOI paau [HcTUTYTY MOJnekymsipHOi Oionorii i renetnkn AH YPCP 3a nBoma
CHELIaTLHOCTIMU: «MOJICKYIISIPHA 010J10Tis» Ta «010XIMisD».

Bracninok 1mux ¢yHIaMeHTaIbHUX JTOCITIDKCHb y BIUIUIL IMiJT HOTO KepiB-
HUIITBOM Ha OCHOBI OicdocdoHariB Oyno CTBOPEHO JIEKiUIbKA MPOTOTHITIB MEINY-
HuX mnpemnapariB. Tak, Oyl0 CHHTE30BaHO HOIIYPemaHo8y KOMNO3uyito, siKa Jisia
SIK IMMOOLTI30BaHUH IMYHOMOOYISAMOP 13 MICYEBUM NPOMUSANATLHUM MA IMYHO-
cynpecoprum egexmom. JIoBeI€HO MPOTUITYXJIMHHY aKTUBHICTh JUHATPIEBOT COJi
MeTHIeHOIC(OCPOHOBOT KHCIIOTH 1 3aIIPOIIOHOBAHO HOBHH NpOMuUnyXauHHuil npe-
napam « MEBI®OHy, sxuii ycIiniHo MporIIoB BCi KIiHIUHI BUIPOOYBaHHS 1 3apa3
Burtyckaetsesi [1AO « @apmaxy (Kuig). MEBI®OH — iHHOBaLiiHUY BiTYM3HIHUN
JKyBaJbHUH TMpenapar 3 MPOTUITYXJIMHHOIO Ta IMyHOMOYTIOBAJILHOKO JTIET0, 110
BUKOPHUCTOBYETHCS JJ1s1 OOPOTHOU 3 IMMyXJITMHAMU TPYIHOI 3aJI031 Y )KIHOK Ta Mepe-
MIXypOBOIi 321031 Y 4OJIOBiKiB. OCOOIMBO BasKIMBUM € BUKOpUCTaHHS « MEBIDO-
HY» myis 60poTh0Ou 3 MeTacTazaMu MyXJIUH y KicTKH [3].

[Tin xepiBaunTBOM Cepris BacuiaboBruda Oylio TakoXK CTBOPEHO iMYHOBEK-
TOPHI MOJICKYJIH — IMYHOMOKCUHY JI1 BUOIPKOBOTO PYHHYBaHHS KJIITHH-MIIICHEH.
EdextuBHicTh cnienndiyHMX iIMyHOTOKCHHIB y KyJABTYpi MyXJIUHHHUX KJIITUH BHSI-
BUJIAacs y 25 pa3iB BUILOKO 32 «YUCTHID» TOKCHH [4].

BonHowac y Bigiii MOJNEKYISIpHOI IMYHOJIOTIi TPOBOAMIHM JOCII/KEHHS
IMYHOXIMIYHOL cmpyKmypu npomeinie i nenmuoig, sKi MoYaaucs 3 aHallizy HeHpo-
TOKCUHY anaminy — OJJHOTO 3 KOMIOHEHTIB OJKOJIMHOT OTPYTH Ta yumoxpomy c. Li
(dbyHIaMeHTabHI TocHipkeHHs mia kepiBHUITBOM Cepris KomicapeHka 3 anamizy
anaminy Ta yumoxpomy ¢ Oynu nepumumu B CPCP pobGoTtamu 3 iMyHOXIMIYHOTO

OCIII/DKEHHS MpOTeiHiB i menTuaiB. Ha OCHOBI JaHUX IMyHOXIMIYHOTO aHami3y
UTOXPOMY C Ta TUHAMIKU (POPMYBaHHS aHTHUTLI NpOTU 1boro npoteiny C. Kowmi-
CapeHKO BUCYHYB JIEKiJIbKa IiKaBHX rimores [5].

3 oIy Ha Te, IO YUmMoxpom ¢ BUXOAWTH 13 MITOXOHJIpPIH 3a imremii, j10-
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riYHUM OyJI0 MPUITYCTUTH, IO BiH 3’ SIBISIETHCS B KPOBOTOLI, 30KpeMa 3a iH(apKTy
MiOKap/a, i MOXKE CTUMYJIIOBATH YTBOPEHHsI CeUU(IYHUX aHTHTLN, SIKi, B CBOIO
4yepry, BIUIMBaTUMYTh Ha WOro mepedir. B 3B’s3Ky 3 UM y Bl MOJEKYIsp-
HOT iMyHoJorii i kepiBHUIITBOM Ceprisi Komicapenka Oysio po3po0iieHo memoo
BUBHAYEHHSL YUMOXPOMY C [ Cneyughiunux 00 Hb020 aHMUMIn 8 Kposi odetl. MeTon
Oyno ycmimHo anpo6oBaHo B [HcTuTyTi Kapaionorii imeHni M. JI. Ctpaxecka mis
JIarHOCTHKH YCKJIaTHEHOTo repe0iry iHdapkry miokapaa. Ha meit metox onepixa-
HO aBTOPCHKE CBIJIOITBO [6].

Ha »aip, 111 poOOTH 3 IMyHOXIMIYHOTO aHaJi3y IUTOXPOMY C OyJIO TpHU3Y-
NUHEHO 13 0araTtbOX MPUYMH, IEPeayCiM Yepe3 MOPYLICHHS HAyKOBUX 3B’S3KiB 13
Pociero Ha modaTky 90-X pOKiB i BiICYyTHICTb BIAOBITHUX METITH/IB.

OKpiM TOrO, Ha OCHOBI IMYHOXIMIYHOTO aHAJI3y Heupocneyuivnux npo-
meinie S-100 ma 14-3-2 y Bigaini Oylio CTBOPEHO METOJ BU3HAUEHHS iX Y JIKBOpI
Ta KPOB1 XBOPHX 13 MyXJIMHAMHU Ta TPaBMaMH TOJIOBHOTO MO3KY, III0 Ma€ 3HAYCHHS
JUTSL JIarHOCTUKH ITUX 3aXBOPIOBAHb.

Bnposaodoicenns 2ibpudomnoi mexniku _00epotcants MOHOKIOHANbHUX _aH-
mumii. BUKOpUCTaHHS Cy4acCHUX METOJiB MOJIEKYISIPHOI 1 KIIITHHHOT IMyHOJIOTI1,
y TOMY YHCI npomokoeoi yumoghnyopumempii (y Bigniai Oy eauauii B CPCP
AKTUBHO (DYHKIIOHYIOUYHIA HUTO(IYyOPHUMETpP), HAAAIO0 MOXJIHMBICTH HAyKOBLISIM
Bimainy mig kepiBaunTBoMm C. B. KomicapeHka He TUIBKH MPOBOIUTH KiIbKiCHUN
aHaJIi3 aHTUTEHIB, JIOKAJII30BYBaTH AHTUTEHU i aHTUTLIa HA TIOBEPXHI KJIITHH Ta
y BHYTPIIIHBOKIITUHHUX CTPYKTypax, aje i BUAUIATH OKPEeMi KIITUHHU IJIS T10-
JANBIIOTO aHaji3y iX Ta KJIOHyBaHHA. [IpoTe cTamo oueBUAHUM, IO TOCIiIKEH-
HSl IMYHOJIOTIYHHX SIBHIL, TaK CAMO SIK 1 OJIEpyKaHHS MOHOKJIOHAJIbHUX aHTUTLI, €
NPAaKTUYHO HEMOXKJIMBUM 0€3 KyJIbTYpHU KIITHH.

131086y Cepeiti Bacunvosuy sussus iniyiamusy. Bin oonum iz nepuwux ¢ CPCP
6618 Y 00CNIONCEHHSL 2IOPUOOMHY MEXHIK)Y 00epPIHCAHH MOHOKIOHATIbHUX AHMUMIT
(mxAT). lupoxe BIpoBaKEHHS LIbOTO METOAY (Ternep 30BCIM TPHUBIaIbHOTO) CTa-
JI0 MOKJTMBHM ITiCTIS 3aKYIIBIII BiATIOBITHOTO JTAOOPATOPHOTO O0JIHAHHS, @ TAKOXK
KyJBTYpPaJIbHUX CEPEOBHUIII.

3 Li€0 METO0 Y BiILII OyJI0 CTBOPEHO TaK 3BaHY «TiOPUIOMHY» TPYITY ITiJ
KepiBHULITBOM KaH/1.01011. HayK /. M. KonecHikogoi, sika oiepikaia BeJIUKY KiIbKiCTh
KJIOHIB Ti0puaoM — npooyyenmie MmkAT. Cepen aHTUTLI 13 OaraTuM CIIEKTPOM CIIell-
U(IYHOCTI BUIUICHO Ta MPOAHATI30BaHO JCKIIbKA AaHTUTLI 3 YHIKATbHUMU BIIACTH-
BOCTSIMU: MPOTH OKPEMHUX JIAHIIOTIB IHC)/IiHY MONUHU, NEPOKCUOA3U, OJCPKAHOT
13 XpOHY, yumoxpomy ¢ KOHS, Helpocneyughiunux npomeinie, MPOTH YHIKAIbHOT
AHTUTEHHOT JICTCPMIHAHTH OYHIIICHOTO TIPOTETHOBOTO JICPUBATY MYOEPKYILIHY MIKO-
Oakmepiti BETUKOT poraroi XyaoOH, MPOTH PI3HUX EMITOIIB MOJEKY niazMiHoce-
Hy, iopunoceny 1/abo giopuny Ta iXHix ¢parmeHTiB Tomo. OCTaHHI aHTUTLIA €
HA/I3BUYAHO BRXXJIMBUMHU JUIsl BUBYCHHSI aHTHTCHHOI CTPYKTYPH MPOTEIHIB 1 Me-
XaHI3MIB 3cilaHHs KpoBi Ta (i0OpuHOMI3y. HaBeneHi BUIIe 10 CIiKEHHS 3aKiIaaain
TaKOXX OCHOBY IS LMYHOOIOMEXHOIOCTYHUX MemOoOdié 31 CTBOPCHHSI IMYHOOIACHO-
CMUYHUX TA IMYHONIKY8ATbHUX NPENnapamie.

Yoprobunvcoka asapis. Jlyxe BaxIIMBI TOCIIHKEHHS IMyHHOT CUCTEMH OyI10
npoBeneHo Cepriem BacuiboBuueM y BiJijli MOJEKYJISPHOi iIMYyHOJIOTI Ticiis
aBapii Ha Yopuooumnbcbkiit AEC.
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BuxopucTtoBytourn HaiCydacHiIn METOAHM OCIHiPKEHHS, BXKE HANpPUKIHII
1986 p., Bcynepeu odiiiniii y Ti poku xoHuemnuii, Cepriii BacumpoBuu 13 ko-
JIETaMH BIIEpIIIEC JIOBIB, IO HEBEJWKI JO3M CyMmMapHOI pamiarii (25 O6ep) iCTOTHO
MPUTHIYYIOTh CUCTEMY MPHUPOAHOTO IMYHITETY, 30KpeMa 3HIKYIOTh KUIBKICTH Ta
aKTUBHICTDh MPHUPOAHUX KIITUH-KUIEPIB, SIKi BIAMOBIAAIOTH 33 MPOTHITYXJIMHHUAN
Ta npoTuBipycHui iMyHiteT [7]. IcHyBanHs paaiauiiiHoro imynonedinuty Cepriii
KomicapeHnko 1oCUTh BIy4HO Ha3BaB Toi «40pHOOHIbcbKkUM CHIlom». 11i nani
CIpUYMHWIM OypXJiMBY HeraTuBHy peakuito kepiBHunTBa MO3 CPCP Ta YPCP,
siKa MpoJoBKyBanacs ax A0 1991 poky.

CraniapTHe Ha TOW Yac CTBEP/KEHHS OMOHEHTIB CTOCOBHO TOTO, 1[0 BCTa-
HOBJICHE B <JIIKBIJAaTOPiB» MPUTHIYCHHS IMYHITETY € HaCJIiJIKOM Jii He pajialtii,
a cTpecy, OyJI0 CIPOCTOBAHO aHAJOTTYHUMH PE3yJbTaTaMi MOBTOPHOTO BUBYEHHS
IMYHHOI CUCTEMH «IIKBI1IaTOPiB» uepe3 piK, KOJIH B HUX BKE HE OyII0 HIsIKOTO CTpe-
Cy, Ta JOCTIKECHHAM 1H(PPACTPYKTYpH Pi3HUX CyOMOMysIiil iMyHOKOMIIETEHHIX
KITIITHH, BUJIJICHUX COPTYBaHHAM Ha HUTO(IyopuUMeETpi (CHUIBHO 3 JabopaTopi€eio
npod. K. I1. 3axa. YacTuHa 1IMX pe3ynbTariB yBiinuia B MOHOTpadito mia peaak-
miero C.B. Komicapenka ta K.I1. 3aka «Paduayus u ummynumem uenoeexa», sika
BUiiIILIIA IpykoM y 1994 p.

XKuTTs miATBEpIMIIO TPABOMIPHICTB Ta CBOEYACHICTH POBEICHOT pOOOTH, SIKa
cTaJia MepuumM i 00’ EKTUBHUM JIOCITI/PKEHHSIM IMyHHOI CHCTEMHU JIFOJIEH, OIpoMiHe-
Hux 1 gac aBapii Ha YAEC. [Ipore y momambInii OmiHII 0CITiHKESHb, OB’ I3aHUX
13 MEIMYHUMHU HACTiIKaMHi 4OpHOOMIBbChKOI Tparenii, pobotu C.B. Komicapenka
3 KoJIeTaMH MPAaKTUYHO HE 3TajlyBaJIMCs, a Pi3HI HAaropoau OTPUMYBAIH Ti, XTO Y
1986-1991 pp. kareropu4Ho 3amepedyBaB HETaTHBHI HACTIAKH YOPHOOMIBCHKOI
katactpodu, 1o Oyio JOCUTH TUTIOBHM JIJIsl TorodacHoi Hamoi kpainu. [llonpasaa,
y 1997 p. Buena Paga Kinrcroncekoro yniBepcurety y Benukiii bpuTanii oopana
C. B. Komicapenka nouechum 0okmopom CBOTO YHIBEPCUTETY 32 pOOOTH 3 €KOJIOTTi,
MIPUCBSYCHI JOCTKeHHIO YOpHOOMIBCHKOT KaTacTpOQH.

Iicas Bpyuenns aumioma IlouecHoro noxropa KiHrcroHcbKkoro yHipepcurery:
pa3oM 3 peKTopoM yHiBepcuTteTy cepoM ®@pankom Jlemmiom.
Bapo6ikan, Jlonaon, 1997
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Biooin monekynapnoi imynonocii y pozeumky (6i0 monekyn 00 ai00unu).
VYcepenuni 80-x pokiB y BIAILII MOJIEKYIISIPHOT IMyHOJIOT1T chopMyBanocst 1eKiab-
Ka IpyI, K1 OPaLoBaIN Hall pizHuMU 00 'ekmamu i ki 6ynu 06 €Onami midxc co6oio
ioeamu Cepris BacunboBuua. BBaskaeMo OLIIJIBHUM KOPOTKO 3yIIMHUTHCS HA Jiesi-
KUX pe3yJbTarax JOCHiPKeHb IHUX IPYIL.

Ivynoxiviynui_ananiz npomeinis_cucmemu scioanusa kposi. 1lle y 1975 p.,
miciis NOBEpHEHH 13 BiapspkeHHs 1o Ppannii, C. B. KomicapeHko 3anpononyBas
akag. AH YPCP B. O. Beniyepy, axuii TOlll 04OIOBAB 8i00i1 CMpyKmypu i (hyHKyii
Oinka, pa3oM MPOBECTH IMYHOXIMIUHE JTOCHIKEHHS CUCTEMU ¢hibpuroeen — ¢hi-
opun. Ines Cepris BacunpoBuua nosnsrana y 3aCTOCYyBaHHI CIIOYaTKy MOHOCTICII-
uIYHUX, a NOTIM 1 MKAT K MOJEKYISIpHUX 30HIIB JUIl JOCIIIKEHHS CTPYKTY-
pu Qibpun(ocen)y, NOUIYKY HEOAHMULEHHUX OemepMIHaHM, 10 eKCTIOHYIOThCS B
npoLeci MepeTBOPeHHs Gibpurnozeny Ha ibpuH, BUSBICHHS HEGIOOMUX YEHMPI8
nonimepuzayii ¢iopuny Ta BUBYCHHS MOJICKYJIIPHUX MEXaHI3MiB LbOTO MPOIIECY.
Bonogumup OnekcanapoBuy TysKe 3alikaBUBCS 11€0 pOOOTOI0, ajie 3 OpraHizariii-
HUX MPUYMH BOHA HE PO3MOYMHANIACA aXK JI0 TOTO yacy, koyu y 1985 p. no Bigginy
MOJIEKYJIIPHOI IMYHOJIOTI] 3 BIALTY CTPYKTYpH 1 (yHKIIT Ol1Ka He MepeioB KaH .
01071. HayK, CT. HayK. cHiBp. E. B. Jlyeoecwvkoii (Huni — ui.- kop. HAH VYkpainu, n-p
610:1. HayK, Ipod., 3aBiayBay BIAALTY CTPYKTYpH 1 (yHKIIT OLJIKa) pa3oM 31 CBOEIO
TPYIIOIO 1 10 BUKOHAHHS i€l TEMU HE JONy4Hiacsa «TiOpuaoMHay IpyIa, mpo Ky
3rajlyBajlocs BUILE.

06’enHano0 Tpymnor fociaiaHukiB mia kepiBHUUTBOM C. B. Komicapenka
1 E. B. JIyroscekoro 6yi0 onep:kaHo HU3KY BiIacHUX MKAT 1o BUALICHUX ibpu-
HoeeHy, ¢ibpuny Ha PI3HUX CTaliSIX MOJIMepu3alii Ta A0 ixuix ¢paemenmis. L1
AQHTUTILIA JO3BOJIWIM BUSBUTH HOBI paHillle HEBIAOMI callTh Ha MoJeKymi (pi0pu-
HY, 1110 OepyTh y4acThb y HOTr0o NojiMepu3allii, Ta 3alpoNOHyBaTH IEBHI MEXaHI3MU
noJjiMepu3aitii GiopuHy.

OpepxaHi pe3yabTaTd MatOTh hyHOAMEeHmMalbHe 3HAYeHHsL OJisl YA6IeHHs NPo
MOHKI MeXaHizmMu (hopmy6aHus mpusumipHoi cimxku ¢iopuny, sika CTBOPIOE KapKac
TpoMOy. 3a 1o podoty C. B. Komicapenky 31 cniBpobitHukamu y 2003 p. Oyino
npucymxeHo npemito imeni O. B. [lannadina HAH Vkpainu. Bonn Takox yBifnum
1o MoHorpadii: O. B. Jlyeoseckou, E. M. Maxozonenko, C. B. Komucapenxo «Mo-
JIeKYNApHble MexanHusmvl 0opasoeanus u paspyuienus guopunay. Kues: Hayxkoea
oymka. 2013, 230 c.

Cunres i Bukopuctanus MKAT U1 TEOPETHYHUX TOCTIKEHb MOJIEKYIISp-
HUX MEXaHI3MIB TPOMOOYTBOPEHHS OJJHOYACHO J03BOJINIIO 3HAUTH 1 B TIOAAJIBILIOMY
BUKOPUCTATH Ti 3 HUX, 110 3 BUCOKOIO CIEIM(IUHICTIO Ta apiHHICTIO pearyBaj i3
@ibpunozenom, po3uunHum Qiopurom abo oumepom D ppaemenmy giopunozena
(D—oumepom), 3 METOIO pO3pOOKH iIMYHOCH3UMHHX TECT-CHCTEM Il BU3HAUCHHS
3a3Ha4E€HUX MOJIEKYJSIPHUX MapKepiB y I1a3Mi KPOBI JIFOAUHU. Pe3ynbsraTu ux 10-
CITi/pKeHB 3axuIeHo mareHramu [8—10].

Crnin 3a3HAuUUTH, WO 3a OOCHIONCEHHSA CUCMEMU 2eMOCmAsy J0OUHU ma
CMBOPEHHA BIMYUSHAHUX 0ia2HOCMUKYMIB, 30KpeMa 3a JOMOMOTOI0 BJIACHO OJIep-
s»aHux MKAT mig kepiBuuutBom C. B. Komicapenka 1 E. B. Jlyzoscvkozo, B 2015
poti, rpyny HayKkoBLiB [HcTuTyTY Oys0 BigzHaueHo Jepowcagnoro npemieto Ykpai-
HU 8 2a1y3i HAYKU | MEXHIKU.
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Yir.- kop. HAH Ykpainu, npod. E. Jlyroscbkoii, akan. HAH i HAMH Ykpainu,
npog. C. Komicapenko, a-p 6ioJ1. Hayk, npod. €. Makoronenko. Kuis, 2013

MonexyssipHi MexaHi3Mu akTuBarlii Jimonwutis. [e i3 cepenunn 70-x pokiB
Cepriit BacmmboBUY BBaXKaB, 110 3’ ICyBaHHS MOJICKYJIIPHUX MEXaHi3MiB aKTHBAIIi1
JTiMGOIUTIB (CUTHATIIHTY B JIIM(DOITUTAX ) € OTHUM 13 HAMBAKITUBIIITNX Y MOJIEKYJISIP-
HIil IMyHOJIOT1i, OCKUTBKH TIPUPOJA 1 MEXaHi3M Tepeadi CUTHAIIB Bij TUIa3MaTH-
HOT MEeMOpaHu iIMyHOKOMITETEHTHOI KJIITHHH JI0 i1 siipa Ha TO# Jac OyJu HEBiZOMI.
Camocriiino B KueBi 1i mutanss migasta Oyino HeMoxkinuBo. [1in 9ac craxxyBaHHS
y 1981 poui y mporupakoBomy 1entpi imeni Croan-Kerrepinra y Hpio-Hopky B
nmaboparopii JIx. Xennena, skuit pazom 3 P. Koddi OyB Bimommii cBoiMu pobota-
MU 3 BUBUEHHs poiti cCGMP B akTuBarii nimporutis, Cepriii BacunpoBud po3mo-
9aB MUTOGITYOPUMETPUYIHE JTOCITIDKEHHS aKTHBAIIIT JIIM(OIUTIB 3 BUKOPUCTAHHSIM
mudepenmiitaoro 3adapsiennas PHK ta JIHK kimiTHH akpuaWHOBUM OpaH)KEBUM,
10 JTO3BOJISIJIO OIIHIOBATH MPOXOKEHHS JTiMponuTaMu (a3 KIITHHHOTO KTy Ta
BIUTUB HOHIB KaJIBIIII0 HA aKTHBAIIIIO KITITHH.

[IponowxeHHsT pOOIT 3 ypaxyBaHHAM HASBHUX METOAWYHHUX MOXIJIMBOCTEH
BimOymocs Bxke B Kuesi y Bimais MoseKymsspHoi imyHouoTii y 80-Ti pokH, a TaKokK
Ti3HIIIe Tpymnoro qocuiaaukiB (3 2012 p. — maboparopist iMyHOIOTIT KIIITHHHUX pe-
[ENTOPiB) MBOTO BiAMIMy Tia KepiBHUIITBOM yueHuIli Cepris BacuiasoBuua M. B.
Cxok (auHi — akagemik HAH Ykpainu, n-p 6io1. Hayk, mpod.), ajie BKe 3 BHBUCHHS
POJTi HIKOTHHOBUX alleTHIIXOIIHOBHX pernenTtopiB (HAXP) y mimdonmurax.

Biaromi 06’exkrom mocmimkeHs sabopatopii € HAXP, siki ekcripecoBaHi B
[EHTPAJIbHI HEPBOBIN CHCTEMI, B IMyHHUX KIITHHAX Ta HA BHY TPINTHLOKTI THHHAX
opraHenax — MITOXOHJPIAX, @ TAaKOX aHTUTLIA TpoTH HAXP, SIK YMHHUKU BILTUBY
Ha HAXP 3a (i3i070Ti9HIX YMOB 1 SIK IHCTPYMEHT IS JJOCITIKCHHS.

30KkpeMa, TOCTIKYEThCS pOJTb aHTUTLT TpoTH o7 cyoTury HAXP y po3BuT-
Ky Helpo3anajieHHs] Ta HeUpOJeTeHEPAaTUBHUX MATOJIOTIH, TOAIOHUX 10 XBOPOOH
AnprreiiMepa. HoBuM C€10BOM B HayIli CTalnu ¥ OpWTiHAJIBHI JaHi, OepKaHi B
nmaboparopii, SKi BIAKPHUIN HOBHU XOJIHEPTIYHUN MEXaHI3M DPEryJAllii MITOXOH-
JPiaJIbHOTO NMUISIXY 1HIYKITIT arlonTo3Yy.

3a i podoru C. B. Komicapenko y criiBaBropcTBi y 2012 p. omepskaB npemiro
imeni I. I. Meunuxosa HAH Yxpainu.

ISSN 2076-0558. Mixpobionozis i Giomexnonozis. 2018. Me 3. C 90-111 —— 101



Bpyuenns npemii imeni 1. I. Meunukosa IIpesugentom HAH Ykpainu
akanemikom b. €. Ilatonom. Kuis, 2012

HaykoBi iHTepecu mie omHi€el rpynu (HUHI — 1abopamopii imyHobionoeii) Ha
goni 3 iHmmM yuHem Cepris BacumsoBuua — [[. B. Komuboro (auHI — 1-p 6ioi.
HayK, TIpod.) 30cepePKEHO Ha BUBYCHHI aHmMueHHOI 0Y008U ma iMyHOOI0N02TYHUX
eracmusocmeti pakmopie namo2eHHOCmi ma ipyieHmHocmi 30YOHUKI8 THeKyili-
HUX 3aX60PHBAHb 3 METOIO BIOCKOHAJICHHS METO/IIB 1X JTIarHOCTHKH Ta Tpodisiak-
TUKU. Pe3ynpraTtoM mUX JOCTIKEHb CTalo CTBOPEHHS IMYHOOIAeHOCMUKYMIE IS
aHamizy ougmepii i mybepxynvosy [11-13].

Crip 3a3HaYUTH, 10 HE TITBKH IIi, aJie ¥ iHII (yHIaMeHTaIbHI JOCIiHKCHHS
Cepris BacuipoBrua mMany i MarOTh MIPaKTUYHY CHIpsSMOBaHicTh. Hayka — Ha Ko-
pucmp 1100AM — wie 00UH Hcummesuii 0esiz, sikuii ciopinye Cepriit BacmiboBuy.
MabyTh, ITbOMY CIIpHUsie HOTO Oa30Ba MEAWYHA OCBITa 1 BHYTPIITHIN MOKINK OyTH
KOPHUCHUM CYCITIJTLCTBY.

Tak, ke y 1979 p. 3a poOOTy 31 CTBOPEHHSI SKICHUX MOJIOUHUX MPOIYKTIiB
Xap4ayBaHHS ISl HEMOBIAT (30Kpema 3a IMyHOXIMIYHE JTOCITIDKEHHS TPOTEIHIB
MOJIOKa) oMy Oyio mpucymkeHo Jepowcasny npemito YPCP. A mocmikeHHs 610-
norigHoi il 6icocdoHaTiB Ta BIAKPUTTS MPOTHUITYXIMHHOTO €(EeKTy METHIICH-
oichochonoBoi kucimotn (MBD®K) mo3Bonmio oMy 3arporoHyBaTy JiKapChbKUAN
npemapar «Mebipony, Tpo 110 Hiwtocs Buie. Bkpait mepcrnekTHBHOIO € cydacHa
po3poOKa 31 CTBOPEHHSI HOBITHBOTO KOMIUIEKCHOTO Tipenapary MB®K i Bitraminy
D3 - «MEBIBIl», mo o6inge O6ytn 9y He HaledEKTUBHIIIUMHU JIiKaMU MPOTH
ocmeonopo3y [14].

SIKIo TozaTu 10 1bOTO TIEPCIIEKTHBY CTBOPEHHS YHIKAIbHUX 3ac00iB IS
00pOTEOU 3 cemoghiniamu (kposomeua), cmae 3pPO3YMINUM, WO BYHOAMEHMATbHI
00CNI0CEHHS HAYKOBYIB 5K 8100y MONEKVIAPHOL IMyHONO02I, mak i [ncmumymy 6
yinomy, nio kepienuymeom Cepeisi Bacunbosuua maroms npo008HCEeHHS 8 MEOUYHUX
3aK1A0ax I HA NOTUYSAX ANMEK.

Ha cporomui BiH 0mHOOCIOHO a00 B CIIBaBTOPCTBI Ma€ TOCUTh BaroMuit
HAyKOBHH JTOPOOOK, sSkuid Hanmigye Omm3bko 500 mpykoBaHHMX Tparlb, Cepel SKHX
9 moHorpadiii, moHas 80 aBTOPCHKUX CBIIONTB 1 MTATEHTIB.

BaxnuBuMm € 1 HaykoBO-TiemaroriqyHuii OiK #Horo misutbHOCTI. BiH umTaB
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(unTae) nekuii y BITUYM3HSHUX Ta 3apyOiKHHUX YHIBEPCHUTETAaX, BUXOBAB IUICSIY
kBaJTi(ikoBaHUX (haxiBIIiB, SIKI CbOTOJIHI aKTUBHO MPAIIOIOTh Y PI3HUX HAYKOBHX Ta
ocBiTHIX ycTaHoBax Ykpainu, CIIA, Himeuunnu Toimo.

Sx mupekrop [ncTuTyTy Ta akagemik-cekperap HamionansHoi akagemii Hayk
Vkpaiau C. B. KoMicapeHKO BCIISIKO MATPUMY€E HAyKOBY MOJIO/b. Y HBOTO € IIIe
OJIVH KUTTEBUIi neBi3: «Hayky cnio pooumu zypmom. Mae dymu eonicmo mo-
Jao00ocmi it 0oceidy». Bin BBaxkae, 1 He O€3MMiICTaBHO, 1[0 HAHOUIBIN LI AHUHA BIK
JUIsl HAYKOBILISL B €KCTIEPUMEHTaNbHIN Oiosorii € 30—-50 pokiB, KoJu JrOIH poOISTh
Hal3HAYHIIINN BHECOK y HAYKOBY CHaIIMHY. Pa30M 3 THM JyKe BaXKIIUBUMH € J10-
CBig, 37100y TKH 1 Tpaauiii, HaOyTi CTapIIUM MTOKOJIIHHSAM HAyKOBLIB, SIKi HEOOXiIHO
nepeaaBaTH MOJIO, 10 Me iM Ha 3MiHYy.

Buurens i yuni: Mostoni HaykoBui Binginy MonexyasspHoi imynouaorii. Kuis, 2013

VY Bigaini Hapasi mpairoe i HaBYaeThCs 6araTo MOJOAMX HAyKOBIIIB, K1 TO-
TOB1 MIPUMHATHU ecTadeTy BiJl CTApPIIOro MOKOIIHHS, 3aCBOITH IXHI HAyKOBI 37100yT-
KM 1 WTH JaJii 0 HOBHX 3BEpIIEHb. A 11l HayKOBi 3M00yTKH BIIJIUTY MOJIEKYISPHOI
IMYHOJIOT11 IOCUTh Baromi i BiJIoMi He TUIbKHM B Hallliif KpaiHi, aje i mo3a ii Me-
KaMH sIK 3aBJISIKM 0€3yMOBHOMY aBTOPUTETOBI Horo ¢yHaropa i KepiBHUKA, Tak 1
3aBJSIKM MO0 CHIBPOOITHUKAM, SIKI YCIIIIHO CHIBIPAIIOIOTH 3 BITOMUMH HayKoO-
BUMH LEHTPaMH, OTPUMYIOTh MI)KHApOJHI T'PaHTHU HA MPOBEJIEHHS CIUIBHUX JI0-
CJIIJKEHB, IyOIIKYIOTh PE3yJIbTaTH CBOIX JOCIIIKEHb Y IPOBIAHUX YKPATHCHKHX 1
MDKHApOAHUX HAyKOBUX XKypHasaX. JlesKi 3 HUX peryisipHO MPOXOJATh CTaKyBaH-
HS1 32 KOPJIOHOM.

CrieriasibHO U1 MOJIOMX HAyKOBLIB 3a iHimiatuBoro Cepris BacuiboBu-
ya Ta 3a Horo yvactio y 2003 p. Ha 06a3i BiaaLy MoJeKy/IsipHOi iMyHosorii [H-
CTUTYTy OiloXimii OyJI0 IpOBEIEHO MDKHAPOAHY HIKoIy-ceMiHap Deneparii eBpo-
MeHChKUX O010XIMIYHUX TOBapHCTB «CydacHI METOIM MOJIEKYJISPHOI IMYHOJIOT1I»
(FEBS Advanced Courses «Modern techniques in molecular immunology»). Y
poOOTI ceMiHapy B3sUIM y4yacTb JEKUIbKAa NPOBIAHUX YYEHHUX CBITY, 30KpeMa JaB-
Hi npy3i-koneru C. Komicapenka, akagemiku HarionanbHoi akagemii Hayk CLIA
— KOJIMIIHIA JUPeKTop IHCTUTYTY MOneKyasipHOi reHeTHkH KenbHCBKOTO YHIBEp-
curery K. Paescokuii (PPH) Ta konumHii npe3uaeHT BaiiiMaHiBCbKOTroO 1HCTUTY-
Tty M. Cena (I3painn), a Takox /1. Pao (Benuka bpuranis), V. Xeroman (IIBeris)
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ta P. Mepno (CILIA). 3aBasku oprasizaiii i IpOBEIEHHIO IIKOJIH-CEMiHapy Oys10
CYTTEBO MOJICPHI30BaHO YaCTHUHY JIAOOPATOPHHUX KIMHAT BIAJLTY, IIO JO3BOJIMIIO
BITPOB/IUTHU B TOCIII/DKEHHS Cy4acHI METOM MOJIEKYIISIPHOT O10J10T1i.

Yuacnuku kypciB FEBS B IncturyTi Gioximii.
Hepmmnii psix — exTopu (31iBa — Hanpaso): C. Komicapenko, M. Cena (I3paiis),
K. PaeBcbkuii (DPH), V. Xeabman (LlBeuist), I1. Pax (bpuranis),
O. Kopneuamwk, P. Mepno (CIIIA). Kuis, 2003.

3arasom, 3a poKH, 110 MUHYJIH, CIIBpOOITHUKAM BTy pa3oM i3 Cepriem
BacunvoBuuem noBommiiocs Oararo 3aiiMaTHCs HayKOBO-OPTaHi3aIliiHOIO PO0O-
TOIO: BOHM B1JIIOB1/IaJIM 32 OPTaHi3allilo 1 IPOBEICHHS YUCICHHUX pecnyOiKaHCh-
KHX 1 MDKHapOJHUX KOH(epeHLil, ceMiHapiB Ta KU 3 MOJIEKY/ISIPHOT IMyHOJIOTI].

TananoBuTHit Ta Oararorpannuii, Cepriit Bacunbosuu Komicapenko € Bue-
HUM 3 TUBOBMYKHO LIIMPOKUM KOJIOM 1HTEPECIB, SIKI BUXOIATH JAJIEKO 3a MexX1 010-
JOT1YHOI 1 MeaTu4HOI Hayku. HaykoBa rosiBajieHTHICTh (MeAUIMHA, 0610XiMisl, MO-
JeKyssipHa 610J10Tis, IMyHOJIOT1s, 610TeXHOIOT1sl, HAHOOI0TEXHOJIOT1s1) TOTIOBHEHA
0e3710raHHOI0 epyaulli€l0. BUeHHI-CIIONBIYKHUK BCE CBOE KUTTS TPUCBATHUB HE
JMILIE AOCIIKEHHIO, aje M MpakTHYHOMY PO3B’sI3aHHIO TOCTPUX MPOoOJIeM 0XOpo-
HU 3]10pOB’s J1toieH. | 111 AKOCTI BiH X04e OaYUTH i Y MOJIOI0TO MOKOJIIHHS HAyKOB-
1B, SIKUX BIH BCUISKO MIATPUMYE, i y CBOIX KOJIET, 3 SKMMH IIEAPO JUIUTHCS 3/100-
YTUMHU HOBUMHM 3HAHHIMM, MIpKyBaHHSIMHU, IU1aHaMU. J{J1s1 IbOTO BIH BUKOPUCTOBY€
Oyab-sIKy HAarojy: 4 TO 3aCiJlaHHs BUCHOI PaJy IHCTUTYTY, FOJIOBOIO SIKOT BiH €, UU
TO TpUOYHY YKpaiHCHKOTO 010XIMIYHOTO KOHI'PECY, SIKUIl BIH PETYIISIPHO CKIIMKAE SIK
Ipe3uJIeHT YKpPaiHCHKOTO 010XIMIYHOTO TOBapUCTBA, YM TO YKPaiHCHKO-IIOIbCHKY
[TapHaciBchbKy KOH(EPEHIIit0, MOCTIHHUM CITIBIOJIOBOIO OPTKOMITETY SIKOI BiH €, 1
siKa B110yBa€ThCS pa3 Ha JIBa POKH ITiJT €T1/1010 YKpaiHchKkoro 1 [lombchkoro 6ioximiy-
HuX ToBapucTB (3 2011 p. 10 HUX NpuenHanocs [3painbecbke TOBApUCTBO G10XIMIKIB
1 MOJIEKYJISIpHUX 010J10TiB), a00 1HII yucieHHl Gopymu. J{o pedi, bOro oBLIEH-
Horo poky IlapnaciBcbka koH¢epeHnuis npoxoautume B Kuesi (3—5 BepecHs).

Bucoxwuit mixkHapoauii aBropuret Ceprist BacuiboBuua sik HayKOBIs, HOTO
TICHI HayKOB1 3B’SI3KM 3 YYEHHMH CBITOBOTIO PIBHSI CYTTEBO MiJHIMAIOTh CTaTyc
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YKpaiHChKOi HayKH, JOTIOMaralOTh HAIIUM HAYKOBISIM JTOJYYUTHCS JIO 3arajibHO-
rO CBITOBOTO HAayKOBOTO MPOCTOpY. Bakko HaBITH MPOCTO 3rajgatv i MeperiyuTu
iHO3eMHUX KoJjer, 3 sikuMu Cepriii BacunboBud migTpumye IpyskHi 1 npodeciiini
CTOCYHKH, CepeJl IKHX € YMMajo HOOENMiBChKUX JlaypeariB.

‘ ﬁi -||l b

®orto 3aiBa: akagemik C. Komicapenko 3Haiiomuts Jaypeata HobesiBcbKkol npemii
Aapona Yixanosepa (I3pains) 3 gocaimxenusavu [HecTuryTy 6ioximii
imeni O. B. ITaanaagina. Kuis, 2008.

®oto cupasa: Jaypeat HoGexiBcskoi mpemii Kan-Mapi Jlen (@panuis) o6ropoproe
i3 C. Komicapenkom pe3yiabraTu ekcnepumenti. IBX, Kuis, 2008.

®oro 3aiBa: npe3uaeHT [osbebKoil akagemii Hayk, Oioximik, mpodecop
Anjkeii Jleroubkuii B IncturyTi 6ioximii imeni O. B .IMaanaaina. 2005

®oto cnpasa: Ha Konrpeci FEBS B Typeuunni. Jlaypear Ho6eiBcbKkol npemii
Aapon Yixanosep (I3pains), npesuaent FEBS losanTa bapanceka (Iloabia)
i mpe3auaeHT Ykpaincbkoro 6ioximiunoro Topapucrsa Cepriii Komicapenko.
CramoyJ, 2006

[Ipo Cepris BacwiboBruya sk mpo TaJaHOBUTOTO HAYKOBIIS 1 OpraHizaropa
HayKH MOKHa TOBOPUTH O€3KIHEYHO, HaBOASYM Oararo MEepeKOHJIWBUX (aKTIB 3
1oro HaykoBoi Oiorpadii, siki 3a Opakom Gopmary CTaTTi 3aJUIIAIOTHCS 103 TEK-
ctom. [IpoTe Oyne HecnpaBeTMBUM HE 3rajiaTi, Xo4da O MOOKHO, TIPO HOTO BENn-
Ye3HY TPOMAJICHKO-TIOITHYHY POOOTY, 1110 HACIIpaB/i MoTpedye HAMMCAHHS OKpe-
MuX cTtareit abo ece.
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Yumanuii BHeCOK 3poouB Cepriii
BacunboBuu y po30ymnoBy He3alex-
HO1 YKpaiHu Ta i1 CTOJMI, MOETHYIO-
Yl HAayKOBY POOOTY 3 NiSJIBHICTIO HA
BIJINIOBIJAIBHUX JEPKABHUX IOCA/AX.
1990 pokxy Bepxona Pana YPCP 06-
pana ¥oro 3actynHukoMm lonosu Pann
MinictpiB YPCP. Ha miii mocazi ta Ha
nocazi 3actynuuka [Ipem'ep-Minictpa
VYkpainu 3a HeroBHi 1Ba poku C. Kowmi-
CapeHKo iHimiroBaB, abo OpaB aKTHB-
HY y4acTh y po3poOILli HU3KH MEPIInX
apXiBaXJIMBUX 3aKOHIB YKpaiHU 3 Ty-
MaHITApHUX MHUTaHb. SK CHpaBXKHIN
natpioT i 3HaBenb KwueBa, Ha mocaji
3actynHuka ['onoBu Ypsny Yipainu C.
B. KomicapeHko iHillil0BaB Bi3HAYCH-

us 50 pokiB Tparexii y babunomy Spy Biue-npem’ep-minicrp YPCP C. Komi-

Ha MDKHApOJHOMY piBHI Ta BHOPSIKY- capenko posnosinae Ipesugenty CLIA
BAHHS MicI i€ Tpareﬂii‘. k. Bymy npo Tpareniio y badunomy pr.
. C . (nopy4 — nani b. By, I'osioBa BepxoBHoi
Bin 6YB TaKOX 1HII1aTOPpOM Pagu YPCP JL. KpaBlIyK).
BiHOBJICHHA  KueBo-MoruisHChKOl KuiB, Baouu SIp, 1 cepmus 1991

Axkanemii, opranizarmii Mmy3eto IBaHa

l'ongapa, mepenadi mpuMinieHHsT My3eto Jlenina Ykpaincekomy Jlomy Ta OymmH-
Ky cuHaroru bpomcekoro, e 3HaxomuBcst Tearp msutbok 1o Bya. [lora Pycraseni,
€BPEHMCHKIN TPOMa/Ii TOIIO.

VY TtpaBui 1992 poxy C. Komicapenko OyB mpusHadeHui nepmum [lociom
Vkpainu y BenmukoOpuranii, a 3 1995 poky — i B Ipnanzii 3a cymicaunirBom. [Ipa-
mroroun [Tociom, BiH MakCHMabHO CTIPUSB PO3BUTKOBI IBOCTOPOHHIX CTOCYHKIB:
3acHyBaB y Jlonmoni Omaroziitauii houm qomomoru yopHOOMIBIAM Ta bputano-Y -
KpaiHChKY TOPTOBENbHY Majary, iHIIiF0BaB BCTYN YKpaiHU J0 TUPEKTOpary €Bpo-
MEeHChKOTO OAHKY PEKOHCTPYKIIIi Ta pO3BUTKY 1 10 MIXKHApOIHOT MOPCHKOT OpTaHi-
3ai1ii, opranizyBaB O€3KOIITOBHY mepenady YkpaiHi bputanchkoi AHTapKTHYHOT
cranii «®Papanei» (3apa3 «Akagemik BepHancekwii»), sika crajia IMEHTPOM TI0-
TSpHUX IociipkeHs y Hamii kpaiHi. [Tocon C. Komicapenko ycminmHo 106iroBaB
MiATPUMKY bpuTaHChKOIO Jenerartiero mpuiHATTS Ykpainu 1o Pagu €Bporm, pa-
tu(ikamiro bpuTaHChKUM TapIaMeHTOM YTOAU TPO CHIBPOOITHUIITBO MK YKpai-
HOIO Ta €BPONEHCHKUM COI030M TOIIIO.

C. B. KomicapeHko — aBTOp YHCIEHHUX CTaTel HE TUIBKHU MPO HAyKy, ajie i
TIPO KyIETYpY, MOJMITHKY TOWIO. MOro po3ayMu oo MUX MHTaHb — I1e PO3MipKo-
BYBaHHS HeOail1y’Koi JTIOIMHU, TPOMAITHUHA 3 AKTUBHOIO JKUTTEBOIO TIO3UIIIETO.

Bin cripaBxHiii marpioT YKpaiHu 3 MOYYTTSIM BHCOKOI BiMOBITATBHOCTI Ta
TypOOTH 32 neprkaBy Ta ii MaiOyTHe. Tak, y 2001 p. #oro Oyso 3ampomieHo 3poou-
TH TOJIOBHY nonoBiap y mradbi OOH Ha mikHapomHiN KOHEPEHIIii, TpUCBSIUEHIN
15-piggro aBapii Ha YopHoOmnbehkii AEC. ¥V 2002 p. BiH BHcTynaB Binm Ykpai-
Hu y bprocceni Ha mixkHaponHiii koH(pepeHtii «/lexinpka €Bpor Ta TpaHcaTIaH-
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THUYHI CTOCYHKH», Y 2003 p. po6uB monosias B [nctutyTi Kennana y Bamuarroni
«Ykpaina mixx Buoopamu 2002-2004», a y Kearcekomy yHiBepcuteti (CILIA) OyB
MOYECHHUM JOTIOB11aueM 3 JISKII€I0 Tpo BIUIHB aBapii Ha YopHoOmnscrkii AEC Ha
exouoriro y cBiTi. ¥ 2005 p. Cepris BacunsoBuua Oyio 3anpomieHo KopomiBebkoro
akajeMiero Hayk Kanaau BUCTYNUTH i3 CEpi€ro TOTOBIACH B Pi3HUX YHIBEPCUTETAX
Kananu.

®DoTo 3JiBa: mocosa Ykpainu y Benukiii Bputanii Cepriii Komicapenko ta [lepxaBHuii
MiHicTp iHo3eMHuX cipaB Benukoi bpuranii Jleiisin Jesic ninnucyrors Memopanaym
Nnpo 0e3K0IITOBHY Nepeaadyy YKpaiHi aHTAapKTU4HOI cTaHuil «@apanein».
Jlonnon, ®opin Odic, 20 aumus 1995.

®oto cnpasa: Ilocos Ykpainu y Benukiii Bpuranii Cepriii Komicapenko Binkpusae
BHCTAaBKY TBOPiB ykpaiHcbkoro mucrentsa B I'asiepei Kopk y npucyrHocTi 6para
KoposieBu I'epriora I'mocrepebkoro Pivapna. Jlonnon, 1995.

[Mounnatoun 3 2005 p., BiH HIOPIYHO TpEACTaBIse YKpaiHy SIK €KCHepT
1 BUCTyIa€ BiJ ii iIMEHI Ha MDKHapoOIHUX (opymMax HaWBHUIIOIO PIBHS 3 NMHUTaHb
6io0e3nexn Ta O6io3axucty (IlIBeiinapis, Benuka bpuranis, @innsHmais, Xopsaris,
O®pannig, HIsenis, Himeuuuna, ['py3is, Tainana, Yropuna, [TAP, iamii), npoBo-
IUTh B YKpaini MixkHapopHi koHpepeHLii 1 ceminapu «bio0Oe3neka i 0103aXucT».

C. KomicapeHKo aKTHBHO i YCHIIIHO 3aiMa€eThCs IPOMAJICHKOIO 1 JOOPOUNH-
HOIO JisbHICTIO. loro 06paHo: MepIIMM 3aCTYITHUKOM TONOBH YKpaiHchkoi Pamm
MUDY, MPE3UJeHTOM YKpaiHChKOro IHCTUTYTY Mupy 1 aemokparii, [Ipesunentom
6naroaiifHoi opranizamii iHBaniAiB «CremiansHa Onimniaza YkpaiHuy, TOJI0BOIO
Harnsanooi pagun Mixknaponsoro ¢onny HarionansHoi nam’ati Ykpainu, [Touec-
HUM 4JeHOM Ta wieHoM Pamu nupexropiB bpurtaHo-YkpaiHChKOi TOProBeIbHOI
nanaru. Ykazamu [Ipesunenra Ykpainu y BepecHi 2007 p., y uepsni 2009 p. Ta
20 mucromana 2017 p. C.B. Komicapenka Oymno mpusHadeHo rojoBoto Kowmicii 3
6io0e3nekn Ta 6io3axucty npu PHBO VYkpainu, BiH, paKkTHUHO, € TOJOBHUM €KC-
neproM 3 6i00e3nexu B YkpaiHi. BiH € uieHOM peakosnerii MiXKHapOAHOTO KypHa-
ny «E€sponay ([Tompima) Ta xypHaty 3 imyHodapmakosorii (Itamis), wienom Paau
MDKHapOAHOTO ToBapucTBa iMmyHodapmaxoinori (CIIIA), ronoBHUM penakTopoM
«Ykpaincbkoro 6ioximiunoro xxypHany» (The Ukrainian Biochemical Journal — 3
2014 p.) Ta xxypHany «biorexnonoris» (Biotechnologia Acta —3 2014 p.).

Crnosinyroun dinocodiro modpa i moopounHHocti, Cepriit BacunboBud npu-
niisie 6arato yBard i 0COOJIMBO OIMIKY€EThCS TiSUTBHICTIO ONaromiiHoil opraxizarii
iHBamigiB «CremianpHa oniMIiana Ykpainm», 6epe Oe3mocepeHio yuacTb B Op-
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rafizaiii mpoBEICHHS CIIOPTUBHUX 3aHATH Ta 3MaraHb JJIs JIIOACH 3 BaJaMu po-
3yMOBOTO PO3BHUTKY SIK B YKpaiHi, Tak i 3a KOpJJOHOM. BiH Bce poOHUTH 1Jist TOTO,
mo6 «CrernianpHa omiMmiazga YKpaiHH» TakoK CTajla MOMYJISIPHOI OJaroiitHoO0
opranizauieio B Ykpaii, sikoro CO € y cBiTi. bo 1o Moxe OyTtu OrmaroponHimmm,
HIK JOIIOMOra JIFOASIM-1HBaIIaM 13 I[I€F0 HO30/I0T1€r0!

Henerauis Ykpainu na youi i3 Cepriem BacuiboBuueM Ha 3MMOBHX Ta JIiTHIX irpax
«Cueniaabnoi Oaimmiagu». CIHA, Bignmosigno 2009, 2015

VY cBoemy pignomy IHcTuTyTi akagemik Komicapenko mparitoe 3 1966 p. Ko-
KEH 13 CHIBPOOITHHUKIB, XTO CIHIJKYBaBCS 3 HUM, BHUPIIIYIOYH Oyb-SKi MUTAHHSI
— HayKOBi, HAyKOBO-OpraHi3ailiifHi, TpoMajickki, abo ciyxaB Buctynu C. Kowmica-
peHKa, BiuyB Ha cOO1 MPHUBAOIUBICTH HOTO OCOOMCTOCTI — BUCOKOOCBIUEHOI Ta
BHUCOKOOOIapOBAHO1 JIIOIMHU, SIKA MA€ IPYHTOBHI, SHIIMKJIOTICUYHI 3HAHHS 3 Pi3-
HUX Tajy3ed He Juiie 610JI0Tii Ta MEIUIIMHH 1 B3arajii MPUpPO03HABCTBA, ajle i Cy-
CHUIBHUX HAyK, JIITEPaTypH, MUCTEITBA ()KUBOIUCY, My3UKH, TEATPy), AOCKOHAJIO
BOJIOZII€ KUTbKOMA IHO3EMHUMH MOBAMHU.

VYV KUTTEBIA KpyroBepTi, KOJIU
po3MucaHa Yu HE KOXKHA XBWIHMHA, Y
C.B. KoMicapeHka 3HaXOIUThLCS Yac Ha
ciM’10 — BiH MIMOOKO ILIaHye Ham SiTh
CBOiX 0aTbKiB, OOOKHIOE YapiBHY ApY-
xuHy Haramo bopuciBay, iHxeHe-
pa-Oy/iBelIbHUKA 32 OCBITOIO, Ta YIIIO-
OneHy noHbKY ['aHHY.

Croroani Cepriii BacunboBuu —
nivicaui wieHn (akanemik) Hamionanb-
HOi akajaeMii Hayk Ykpainu (iMyHOJO-
ris, 1991), nilicHuii uieH (akaaeMik)
HamionanpHoi — akajgemii  MEIMYHHX
Hayk Ykpainu (imyHouoris, 1993), mokTop 6iojoridHuX HayK (MOJIEKYJIsIpHA 010710~
ris, 6ioximist), mpodecop (Oioximis), maypear Jlepxasuoi nmpemii Ykpainu (1979)
ta ipemiit HAH VYkpainu: imeni O. B. Iammagina (2003), imeni [. 1. MeunukoBa
(2012), akamemik-cekperap Bimminenus 6ioximii, ¢izionorii i MoieKysipHOi 6i0-
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norii, unen [Ipesunii HAH VYkpainu. @axruuno akagemik C.B. Komicapenko Bif-
noBigae B HAH VYkpainu 3a MeauKo-010J10T14HI JOCIIPKEHHS 1 3a 38’5130k 3 Harrio-
HAJIBHOIO aKaJIEMi€I0 MEMUYHUX HAyK YKpaiHW, 1€ BiH TAKOXK € YJICHOM MPe3uIii.

Bin HaropomkeHuii mouecHuMU Big3Hakamu [Ipe3uaenta Ykpainu: opaeHoM
«SpocnaBa Mynporo» V crynens (2005), opanenom «3a 3acayru»: 11 (1996), 11
(1998) 11 (2013) crynens, HaiiBuoro Haropoaoro KHP mis ino3emiiiB — opaeHOM
«dpyx6a» (2012), IToyecnoro I'pamororo BepxoBuoi Pagu Ykpainu (2003), mo-
YECHHUM 3BaHHSM «3aciy)KCHUU Aisid HayKH 1 TexHiku Ykpaiam» (2008), [TouecHu-
Mmu rpamoramu Kabinery MinictpiB Ykpainu (2003, 2013), Jumiomom naypeara
[pewmii Kabinety MinicTpiB Ykpainu 3a po3poOsieHHs i BHPOBAKCHHS IHHOBAITiH-
HUX TexHoJjori# (2017) Tomo.

remony o Chir=se Governm
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Bpy4denns opaeny «/Ipyx6a» — naiipumoi Haropoau KHP s inosemuis I'osioBoio
Bceekuraiicbkux 300piB HapoaHux npeacraBHukiB npogecopy C. Komicapenky.
Iekin, 2012

Bigain mosexyasipuoi imynodorii IBX. Kuis, 2013

Bin oGpanwmit mouecHnm gokropom Kinrctoncekoro ta IliBHiguHO-JIOHIOH-
cpkoro YaiBepcuteTiB (1997), mouecHnMm npodecopom Oechkoro HalliOHAITBHOTO
yHiBepcutery imeHi I.I. Meunukosa (2010) Ta [HcTUTYTY MiKpOOioJIOTii 1 iIMyHOJIO-
rii imeHi I. I. MeunukoBa HAMH VYkpaiau (2011), mogecanm wnenom Ilomschko-
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ro 6ioximiynoro toBapuctsa (2011) Ta BcecBiTHBROI opranizamii iMyHOIATOIOTIB
(2013). Mae Panr Hanzeuuaiinoro i [ToBaoBasknoro [Tocna Ykpainu (1992).

Ta 4y He HAWTONIOBHIIINM 1 HaliBaroMinrimM HaykoBuM 3100yTkOM C. Komica-
PEHKa € CTBOPEHHS B YKpaiHi HOBOTO HANPSMY JOCHTIIKEHb — MOJICKYJISPHOI iMy-
HOJIOT'11, @ pa30M 3 HUM — HayKOBOI IIKOJIH, TIPEACTaBHUKH SIKOi, Y CBOIO YepTy, BKE
CTaJIM BIJOMUMH BYCHUMH SIK Y HAIIi KpaiHi, TaK i 3a ii MexxaMu.

Csoe 75-piuus Cepeii Bacunvosuy 3ycmpivae cnoéneHum Hoeux ioetl, 3a-
0yMmis i niauis.
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XTI MIDKHAPOIHA JIITHA IHKOJIA-KOH®EPEHIA
MOJIEKVIIAPHA MIKPOBIOJIOI'TA I BIOTEXHOJIOI'ISA»

3a TeMaTHYHUM HANpsiMoM «bioindgopmarukay

3 4 uepBus no 20 gepsust 2018 poky Ha kadenpi MikpoOiomorii, Bipycoorii
ta GiorexHomorii OxecbKoro HaliOHAIBLHOTO yHiBepcuTeTy iMeHi I. I. MeunnkoBa
cribHO 3 [HCTHTYTOM MiKpoOiosorii 1 Bipycosorii imeni J[. K. 3a6omoraoro HAH
VYkpainu, 3a nigrpumku ToBapuctBa MikpoOiosoriB Ykpainu imeni C. M. Buno-
rpanacekoro ta Crimku 6iosoriB 1 6iotexHonorie Onecn mpoxommwia XII MixHa-
ponHa JIiTHS mkona-koHpepeHiist «MoleKysipHa MiKpo0O1010Tis 1 G10TEXHOIOT 15
32 OCHOBHUM TeMaTHIHUM HarpsimoM bioindopmaruka.

Ha croromHinmHii eHb el HAMPsSMOK CTPIMKO PO3BUBAETHCS 1 3adirae He
TITBKHA 00JIacTi YMCTOI OloyoriuyHOi Hayku. JIJIs THX, XTO XO4e MpaIfoBaTH B Ta-
Jy3i TEHOMIKH, TIPOTCOMIKH, METareHOMIKH, TAHCKPIIITOMIKH, METa0OJIOMIKH 1 1H-
MIMX «OMIK» Bif 010iH(GOpPMATHKH Maslo KJIAaCHYHOI OiojoridyHoi ocBiTH. Bumorn
JIO MOJIOJTUX BYCHHUX-0101H()OPMATHKIB HaOaraTo Ceplo3HiIi i iMm HeoOXiTHI T01aT-
KOB1 3HaHHA B 00JIACTI OCHOB IporpamyBaHHs, pobotu 3 cucremoro Unix / Linux,
PO3YMIHHS Oprasi3ailii i moOy/JOBH 3alMTiB B 0a3ax JaHUX 1 pO3yMiHHS Oararbox
crieruIYHUX TpoTrpaM JIjIs KOXKHOT 3 BHIIE ITepepaxoBaHuX obnacteii 6ioindopma-
THUKH.

Came ToMy Oprasi3aTopH JITHBOI HIKOJIU-KOH(epeHIil mpu OnecbkoMy Ha-
I[IOHAIBHOMY YHIBEPCUTET] BBYKAJIH 32 HEOOX1THE TIPUCBIATUTH OCTaHHI JIB1 IIIKOJIN
HanpsiMKy bioindopmaruka. OCHOBHUM 3aBIaHHSAM LIKOJIM OyJI0 BHCBITIHTH 0a-
30Bi MOMEHTH, 3 IKUMH 3ITKHYTBCS MOJIOJII BUEHI, SIKi OaKalOTh peajizyBaru cebe
B JIaHI{ MEPCICKTUBHIN Tay3i HayKH, sSika aKTHBHO PO3BHUBAETHCS 32 KOPIOHOM.
HenocrarHst akTUBHICTH B IIpoIaryBaHHi 0ioiH(GopMaTHKK B YKpaiHi OyJio 1me oj1-
HHM JIOJaTKOBUM apryMEHTOM IIPH IPUIHATTI PIllICHHs PO NprcBsdeHHs JIITHBOT
IIKOJIH [[bOMY HAIPSMKY.

Cepen ciryxauiB JIITHROT mIKOIH-KOHMEPEHITiT Oy MOJIO/II BUEHI Ta acIipaH-
TH 3 YHIBEPCHUTETIB Ta HAyKOBUX 3akjianiB Ykpainu (Onechkuil HaIiOHaIbHHUN
yHiBepcureT iMeHi I. [. MeunukoBa, JIHIIPOBCHKOTO HAIlIOHAIBHOTO YHIBEPCUTETY
iM. Onecs ['ongapa, 3anopi3pbKoro HaIIOHATBHOTO yHiBepcuTeTy, HamioHanisHOTO
HAyKOBOTO IICHTPY «[HCTHTYT €KCIIepUMEHTAIBHOI 1 KIIHIYHOI BETEPHUHAPHOI Me-
TUITUHWY, M. XapkiB, KuiBcbkuil HarlioHaIbHNUN yHIBepcuTeT iMeHi Tapaca IlleB-
YEHKO.

Y poOoTi mKoMM SIK JIEKTOpW Opalid y4acTh 3acTyNMHHK Aupekropa IMB
HAHY 3aBigyBau BigaiIoM MOJEKYISIpHOI T€HETHKH OakTepiodaris, HIEH-KOP.
HARY, n.6.1. ToBkau ®@exip IBanoBuy, 1.0.H., mpodecop, uieH-kop. HAHY, 3aBi-
JyBad BiIUTy OUTKOBOI 1H)KeHepii Ta OioiHpopMaTuku [HCTUTYTY MOJIEKYISIPHOI
Oiomorii i renetnkn HAHY, 3aBimyBau kadenpu MoJeKyIspHOI Oi0TeXHOIOTIT Ta
oioirdopmarnku KnuiBchbKoTO HaIliOHAILHOTO YHIBepcuTeTY iMeHi Tapaca I[lleBueH-
ka Kopuemtok Onekcanap IBanoBuy, 1.6.H., mpodecop, uien-xkop. HAHY, 3aBiny-
Bay BiJIUTY MOJIEKYJIsIpHO] Oiosorii [HcTuTyTy 6i0Ximixii im. O. B. Ilannanina Min-
yenko Onekcanap ['puroposud, k.0.H., C.H.C., 3aB. J1aboparopiero 6ioiHpopMaTuKu
Ta CTPYKTypHOI Oionorii [HcTUTYTY XapuoBoi GioTexHoJorii Ta reHomiku HAHY
Kapmos [laBno AnapiiioBuy, ct.H.c. [HcTUTYTY OioXiMmii imM. O. B. Ilanagina HAH
VYkpainu, cekperap YkpaiHcbkoi acomiarii 6io6e3nexn (YAB), k.06.H. 'epranosa
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XIII MDKHAPOIHA JI'THS HIKOJIA-KOH®EPEHIILA ...

lanuna JleowniniBHa, Ho1eHT Kadeapu MikpoOioorii, Bipycosorii Ta 610TeXHOIOoT 11
OHY iwmeni I. I. MeunukoBa k.0.H. BacuibeBa Hataumist FOpiiBHa, moreHT kadeapu
KOMIT FOTepHOI anreOpu ta auckpetHoi marematuk OHY imeni 1. I. Meunukosa,
K.(i3-mMat.H. CaBactpy Ounbra BonomumupiBaa, npodecop [HCTUTYTY CilnbCHKOTO
rocnogapctBa M. Haut (®panuist) Tomac Eptie, npodecop yniBepcurery bpaiito-
Ha Cepriit MixanoBcbKHii, HAyKOBHI CIIBPOOITHUK yHiBepcuTeTy bpaiitoHa K.X.H.
JIro60oB MixanoBchka, mpodecop JlenaprameHTy MeqUUHUX Oi0CceHCOpiB Asekciit
[IminT Ta HaykoBUH criBpoOITHHUK Kadeapu meauunoi XiMii Ta 6iodisuku yHiBep-
curety Ymea k.0.H. Onena Paximona (I1IBeris).

Jlexmiiiauii kypce XIII JliTHpOi mIKONK 3 MOJEKYJISAPHOI MiKpoOionorii i
010TeXHOJIOT1i BHCBITJIIIOBAB MHUTAaHHS OaKTepialbHOI T'€HOMIKH, T'€HOMIKH Oak-
TepiodariB i OCTPOBIB MATOTE€HHOCTI, TEHOMIKHU IUIa3MiJl, CY4acHOTO IMOTIISY Ha
€BOJIIOIII0 MIKPOOPraHi3MiB, HAYKOBHX KOHIEMIH B MOJEKYISPHIA MiKpoOioJo-
rii, OakTepiallbHUX TPAHCIO30HIB, [S-eneMeHTiB, IHTEIPOHIB i TEHETHYHHUX KACET,
CTPYKTypHOI OioiHpopMmaTuku. Jlocuth Oarato yacy OyJio MPUCBIYSHO MUTAHHSIM
KJIOHYBaHHS O1JIKiB.

OnHuM 3 3aHATH IS CITyXadiB mKoiau Oyiu Jiekuii npod. Cepris MixaloBCh-
KOTO, sIKi BiH IPUCBATUB aKTyaJIbHUM MMUTAHHSIM ITOIaHHS MMPOEKTIB 1 OUIYKY IMap-
THEpIB cepell CBITOBOI HAYKOBOI CHUIBHOTH. Ha IMX 3aHATTAX mepes ciayxadaMu
OyJu JIeTadbHO PO3KPHTI IMITXOIU 1 BUMOTH JI0 HAIlUCAHHS CIUIBHUX IPOCKTIB.
Ha cBoemy mpukiiazi BiH po3nOBiJIaB coyxa4aM IIKOJIH SIK HEOOX1IHO MPOBOAMTH
MiATOTOBKH /10 HATMCAHHS MIPOEKTIB, MOIIYKYy MapTHEPIB, JEMOHCTPYBAB PECYPCHI
caiTH, Kl HEOOXiTHO BiJIB1JIaTH Mepe HalTMCAHHAM TOIIOHMX TIPOEKTIB.

[IpoTsirom mepmoro THXHA JIeKUiHHUX 3aHATh cTyaeHTd XIII JIiTHRO1 miKo-
nu-KoH(epeHIii Mali MOXJIMBICTh MPOCTyxaTu Jekiii npod. Anekcis IlIminra,
K1 OyJIM TIPUCBSYCHI aKTyallbHUM B Oi0s10rii mpoOieMam KIIoHyBaHHs OUIKiB. Bynu
JIETaIbHO PO3MIISIHYTI yCi eTanu, HeoOXiqH1 I TPOBEISHHS JAHOTO J0CIiIKSHHS.
[lepen cryneHTamMu, MPOTATOM JEKUTBKOX JIGKIIHHUX THIB, HA OCHOBI MPaKTHYHUX
3aBJjaHb, IPOJIEMOHCTPOBAHO €TAIM KIOHYBaHHS, €KCIIPECii, BUALICHHS 1 OYHIIECH-
Hsl OLJIKIB.

He menmr mikaBumu 1 aktyanbHuMu Oynu sieknii Onenu PaxiMoBoi npucssi-
yeni Temi «Quality in Science». [IpaBuna, HOpMaTHBH i, TaK OM MOBHUTH, «IIiAXOIU
3a 3aMOBYaHHSAM» JI0 SIKOCTI Marepiaiy, sIKUi IJIaHyEeThCs Oy OIIiKyBaTH, 103BOJIH-
T ciIyXadaM 3pO3yMITH YOMY B JICSIKHX BHIIQJKaX CTATTi HE MOXKHA BiJIHECTH IO
HAyKOBUX MaTepialiiB, a CKOpIIIe JI0 Ta3eTHUX MyOITiKaIlii.

Unen-kop. HAHY ®enip ToBkau — ofuH 3 OpraHizaTopiB HAIIOI IIKOIH MTPO-
YHUTaB JIEKLii MPUCBsIUEH] opranizauii xpomocomu Escherichia coli 3 BUCBITICHHAM
OCTaHHIX OMyOJIiKOBaHUX POOIT MO Iiii TeMi 1 3araiabHOT TOMOJIOTi OaKTepiaTbHIX
TeHOMIB Ta JISKIIii, MpUCBsYeHi OakTepiodaram i Bipycam.

[ikaBumu 1 indopmaruBHuMHu Oymu nekuii mpodecopa Tomaca Eptie
(yuiBepcuretr Hant, @paHitis), SKuii Ha BIACHUX JOCITIHKSHHAX IMOKa3aB HEOOX1/1-
HICTh IHTerpalii MiIX0miB KIACUYHOI MIKp0oO10JI0Tii 1 MeToiB Oi0iH(GOpMaTHKH in
silico.

binpiia yactuHa yacy Oyia BifaHa came IpakTUIHUM 3aHATTSIM. OpieHTyI0-
YUCh Ha TCHJICHIIIT CBITOBOI CIIJILHOTH 1 BAMOTH JI0 OLIBIIOCTI TIporpam OioiHdop-
MAIiIfHOrO HampsMKYy, OyJ MPOBEJCHI 3aHATTS 3 O3HAWOMIICHHS 3 ONEpaIiitHO0
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cucremoro (OC) Linux. ITpukmamy, siki BiIMpanboByBaInd Ha 3aHATTSX, JT03BOJIWIN
CTYAEHTaM 3pO3yMITH OCHOBHI PUHIMIK POOOTH 3 (haiiimamMu B TEpMiHAIII.

Bynu npoBeeHi mpakTHYHI 3aHATTS IO OCHOBaM POOOTH 3 MOBOIO IIPOTPaAMY-
BaHHs R. Ciyxaui mkoiu Maim MOXKIUBICTh 03HaioMuTHCh ¢ R GNU, 3po3ymitu
OCHOBHI MPUHIIMITKA MPOrpaMyBaHHs B R, momnpaiioBati 3 OCHOBHUMH MaKETaMH,
SIKI BAKOPUCTOBYIOTBCS JIJIs IEPBUHHOT 00p0oOKH Oi0iH(OpMAIIfHUX TaHHX.

OCKIiJIbKM OCHOBH aHaJIi3y HEMOXKJIMBI 0€3 po3yMiHHs OCHOBHHX (hOpMariB Ta
TUNIB JJaHUX, SKi BUKOPUCTOBYIOTHCS B 0101H(GOpPMATHILI, TAPATETHHO MPOXOIUIN
3aHATTS MPUCBSIYCHI O10JI0TTYHUM Oa3aM JIaHUX, TTiIX0/IaM JI0 ITOITYKiB HEOOX1aHOT
npunisi NCBI 1 po6orti came B it 6a3i. CiryxadiB KOpOTKO 03HAHOMMIIN 3 TTpa-
BUJIaMU TTOOy10BH ckiaaHuX 3anuTiB B NCBI, po6oti 3 PubMed, BLAST, Primer-
BLAST. JlonarkoBo Oynu po3misiHyTi Taki mporpamu sik Primer3, Primer3Plus,
Oligoanalyzer 1 iHmi.

3aBepuryBasid 1ed OJOK JIITHBOI IIKOIH-KOH(MEPEHIIi JeKIil Ta MpaKTUYHi
3aHATTS 3 ¢inoreHeTHyHOro aHamizy. O0'eJHYIOUYM OTpUMaHI paHille 3HAHHS CITy-
Xadi IIKOJIM MaJId MOXIJIUBICTh TPOBECTH MOIIYK, BiI01p Ta COpTyBaHHs iHpopmarii
B 0asi manux, copmyBaru (aiis, IKUi MiCTUTh IEPBUHHY TEHETHYHY 1H(POPMAILi0
y HeoOXigHOMY (opMaTi 1 MPoBeCTH (PITOTEHETUYHY PEKOHCTPYKIIIIO SIK B OH-JTaiiH
nporpamax Tak i B nporpami R GNU. JlonarkoBuii yac Oys0 NPUAITICHO METOAaM
KJIACTEPHOT'O aHai3y, SK OKPEMOT0 HanpsIMKy B 010J10T11, Tak i OCHOBI Jy1s (hijore-
HETHYHOI PEKOHCTPYKIIi.

Bennka yactuHa JNeKIiHOTO Yacy Oyia MpUCBsSYCHA MUTAaHHAM OioiH(opma-
THUKHU 1 ii 3aCTOCYBaHHIO B Cy4acHii 010JI0Tii, a caMe CTPYKTYpHiii 6i0iH(pOpMATHIII.
3ansarts 3 [laBnom KapnoBum Oynu mpucBsiueHi OCOOMMBOCTSAM JIOCIHIKEHB in
silico Ta B3aemoxii OioiH(GOpPMATUKH 3 IHIIMMHU Tay3sIMH, CEH(IYHOCTI TeHe-
TUYHOTO KOAY Ta Cy4yaCHHM METOJaM HOro aHaiily; MeToJaM BHPIBHIOBAHHS I1O-
CJIITOBHOCTEH, QONIUHTY OUIKIB, aHATi3y TPUBUMIPHUX CTPYKTYp Ta ineHTH(iKa-
uii ¢yHkuii OiNka Ha MiACTaBI CTPYKTYpU 1 JOMEHHOTO ckiaay. JlogarkoBo Oymu
PO3MISTHYTI MUTAHHS OB’ s13aH1 3 BUKOPUCTAHHAM 010J110TeK HU3bKOMOJIEKYIISIPHUX
ximigaux cnoiyk: PubChem, ZINC, RCSB PDB Ligands (Ligand Expo), KEGG
LIGAND, BindingDB; 6i06mioTekn MakpOMOJIEKYISIPHUX MilIeHEH, JTiraumiB i Ji-
raH-01JIKOBUX KOMIUICKCIB, SIK OCHOBH PaIlliOHAIILHOTO JApar-Au3aiHy, MOJISKYIsp-
HOTO JIOKIHT'Y Ta BUCOKOIIPOITYCKHOTO BipTYyalnbHOTO CKpuHiHTY. CityXadi oTpumaiu
HAaBUYKHA POOOTH 3 JOMEHAMH: IIPOTHO3 JIOMEHHOI apXiTeKTypH in silico; iHCTpY-
meHntu SMART, Pfam, PROSITE. HMM (Hidden Markov Model’s); nopiBHsHHS
Ta BUPIBHIOBaHHS CTPYKTYpH OLUIKIB, HABYMJIMCS Bi3yasi3yBaTH TPUBUMIPHI MoJie-
KyJIsIpHi Mozedi in silico.

Unen-kop. HAHY Onekcangp KopHentok 0NOBHIOBAB OTPUMaHy Ha Mpak-
TUYHUX 3aHATTAX 1HPOPMALII0 TEOPETHUHOI 0a3010, MOSCHIOIOUN CiIyXadyaM OC-
HOBHI IIXO/IU JI0 aHaJTi3y OUIKIB 3 TOUKH 30py NPOTEOMiKH i OioiHpopmaTrku. Bin
PO3IOBIB CiTyXadaM Ipo MOSIBY HOBUX MOXKIIMBOCTEH /ISl CTBOPEHHSI HOBHX JIiKap-
CBKHUX IPEeTapariB MUITXOM KOMIT FOTEPHOTO TU3aiiHy 1 PO po3po0iIeHui Ta BIIpo-
Ba/DKEHHI B [HCTUTYTI MONEKYISIPHOi O10JI0Tii 1 FeHETUKH KOMII FOTEPHUN CepBiC
JUI aHallizy JUHAMIKH OUIKIB y BipTyanbHid naboparopii MolDynGrid, sikuit €
YaCTUHOIO MPOEKTy po3BUTKY [ pin-cermenty HAH VYkpainu 3 oGuucioBaIbHUMU
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kiacrepamu KUIBCHKOTO HalliOHANBHOTO yHiBepcuTeTy iMeHi Tapaca IlleBuyenka,
[HCTUTYTIB MONEKYISAPHOI 610710T11 1 FeHETUKH, KIITHHHOT 010JI0Tii 1 KIIITHHHOT 1H-
KEHepil, TCOPETUYHOI ()i3UKH TOLIO.

Hyxe mikaBumu Oynu nekuii wien-kop. HAHY Onexcannpa MinueHka, npu-
CBSIYCHI MOJICKYJSIPHUM MEXaHi3MaM CTpeCy KIITHHH, a caMe CTPECy €HOIIa3-
MaTUYHOTO PETUKYIyMa sIK (yHAaMEHTAJBHOTO SBUINA, 10 3abe3nedye nepedir
pi3HUX MeTa0omuHUX Ta (Pi310JOriYHUX MPOLECIB Yy HOPMIi, OCOOIHUBO B JESKUX
CIeIiaTi30BaHUX KIIITUHAX 13 BUCOKHM PIBHEM CHHTE3Y CEKPETOPHHX MPOTEiHiB.

OcTtaHHI{ THXICHb MIKOIH-KOH(EpeHLii OyB MPUCBIYCHUN IIe OJHOMY HE
010JI0TIYHOMY, aJie BaXXJIMBOMY 0i0iH(OpMAIIITHOMY aclieKTy — HaBHYKaM Mporpa-
MyBaHHs 3 BUKopuctanHsiM Python u Biopython. Ha mpakTuuHuX 3aHATTSIX CITy-
Xa4iB MIKOJIU JOL. Kaeapu KOMITIOTEpHOI anreOpu Ta JUCKPETHOI MaTeMaTUKU
OHY Osmnpra CaBactpy 0o3HaiioMmIIa 3 OCHOBaMH POOOTH 3 BUKOpUCTaHHAM Python
1 OCHOBHMMU TaKeTaMu Ta 0i0miorekaMu i1st 6a3oBoro GioiHdopMmalliitHoro aHami-
3y JaHHX.

HanonernuBicte ciyxadiB i iX OakaHHS ONMaHYBaTH MaKCUMAaJlbHY KiJlb-
KiCTh MaTepiaiy i mupe OakaHHS BUKJIAJIA4diB TMOAUIMTUCS THM, III0 BOHU 3HAIOTh
1 BMIIOTh HIBEJIFOBAJIM «ITiJIBOJIHI KaMEH1» MPH 3HAMOMCTBI KJIacCHYHOI OioJiorii Ta
MIPUKIIAHUX ACTIEKTiB 0101HPOPMATHKH.

JlouieHT kadeapu MikpoOi0JI0Tii, Bipycosiorii i 6i0TeXHOIor i1
Bacunwesa H. HO.
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Hayxoeuu scypnan “Mixpobionoeia i biomexnonoeia’ 3anpoutye Bac 0o cni-
6npayi 3 NUMaHb BUCEIMIEHHS Pe3yIbMamie HAYKOSUX OO0CHIONCEHb ) 2any3i Mi-
Kpobionoaii i 6iomexHonozil.

IIporpamui wijii BUZAHHS: BUCBITICHHS Pe3y/IbTaTiB HAyKOBUX JIOCIIIKEHb
y rairy3i Mikpo0ioJorii Ta 610TeXHOJIOT11, 00'€KTaMH SKUX € MPOKapioTHi (O6akTepii,
apxeOakTepii), eykapioTHi (MIKpPOCKOIIYHI IpUOH, MIKPOCKOIIIYHI BOIOPOCTI, HAM-
NPOCTIIli) MIKPOOPTaHi3MU Ta BipyCH.

TemaTnyHa CHPSAMOBAHICTH: MiKpOOi0JIOTisI, BIpYCOJIOTis, IMyHOJIOTis1, MOJIE-
KyJIsipHA O10TEXHOJIOTis,, CTBOPEHHS Ta CEJEKI[isl HOBUX IITaMiB MiKPOOPTaHi3MiB,
MiKpOOHI ipernapaTy, aHTUMIKpOOHi 3ac00H, 010CEHCOPH, TIarHOCTHUKYMH, MiKpPOO-
Hi TEXHOJIOTIi B CIJIbCHKOMY TOCIIOJAPCTBI, MIKpOOHI TEXHOJIOTIi Y Xap4oBild Mmpo-
MUCIIOBOCTI; 3aXHCT Ta 03/I0POBJICHHS] HABKOJUIIIHHOTO CEPEOBHUIIA; OTPUMAHHS
€HEepProHOCIiB Ta HOBUX MarepialiiB TOLIO.

MoBa (M0OBHM) BHAaHHS: YKpaiHCbKa, pOCiiicbKa, aHIVIIHChKA.

Py6puxmu xypHamy: “OnisgoBi Ta TeopeTuuHi ctarTi”, “ExcrepuMeHTab-
Hi mpani”, “duckycii”, “Kopotki noBinomiaeHHs”, “XpoHika HAyKOBOTO JKUTTS ,
“Cropink# ictopii”, “FOBinei i naru”, “Penensii’, “KHmxkoBa rmonuis”.

Jlo cTaTTi 10Aa€eThCs PEKOMEHJAllisl YCTaHOB, OpraHi3alliid, y SKUX BHUKOHY-
Basiacs poboTa, 3a MiAMUCOM KepiBHUKA Ta MUChbMOBA 3Tr0Jla KEPIBHHUKIB YCTaHOB,
oprasizariii, ¢ IparroTh aBTOPH.

Bumoru 10 opopmiieHHs cTaTeid, AKi IOAAIOTHCS 10 peJaKIil :KypHaJIy:

Crartst Mae BiAMOBIAATH TEMAaTUYHOMY CIPSIMYBAHHIO KypHaIY 1, BiIOBIJI-
HO 10 1. 3 ITocranoBu BAK VYkpainu Bin 15.01.2003 p. Ne7-5/1, Bkiatouaru Taxi
CTPYKTYpHI €JIEMEHTH: MOCTAHOBKA MPOOJIEMH Y 3araJlLHOMY BHIJISIIL Ta 11 3B’ 130K
13 BOKJIMBUMH HAayKOBHMH YU IPAKTUYHUMU 3aBJaHHSIMU; aHaJ13 OCTaHHIX JOCIi/I-
JKeHb 1 MyOJTiKaIii, B IKUX 3all04aTKOBAHO BUPIIIEHHS JaHOI MPOOJIeMH 1 Ha SIKi
OIMUPAETHCS ABTOP; BUOKPEMIICHHS PaHillle He BUPIMICHUX YaCTUH 3arajibHOI Mpo-
OneMH, KOTPUM MPUCBSIUYETHCS CTATTs; (POPMYIIIOBAHHS METH CTaTTi (MOCTAHOBKA
3aBJaHHsI); BUKJIAJ OCHOBHOTO MaTepiaiy JOCIIKSHHS 3 MOBHUM OOTPYHTYBaH-
HSIM HAyKOBUX PE3YJIbTATiB; BUCHOBKHU 3 JAHOTO JOCIIKCHHS 1 MEPCIIEKTUBH T0-
JaNbIINX HOIIYKiB Y JaHOMY HampsMi.

Jlo ApyKy npuiAMAarOThCs PyKONUCH (2 MPUMIpHUKH) 00csiroM a0 18 cTopiHOK
(3 ypaxyBaHHSIM PUCYHKIB, TaOMUIpb 1 MIAMKCIB 10 HUX, aHOTallil, pedepary, Cru-
CKy Jiteparyp), onsiau — 10 30 cTop., peueHsii — 10 3 cTop., KOPOTKi MOBiIOM-
JeHHS — 710 2 cTOp. BinxXuieHi pyKormucH He TTOBEPTaIOThCS.

J1o pykonucy J0Aa€ThCsl €IEKTPOHHUH BapiaHT pykonucy mpudt Times New
Roman, kerb 14, inTepBan aBToMaTHuHuil, He Oibine 30 psAKiB HA CTOPIHII, TTOJIS
mo 2 cMm).

IIpu HanucaHHi cTAaTTi HEOOXITHO JOTPUMYBATHCS TAKOIO IVIAHY:
* ingexc YK y niBoMy BEpXHbOMY KyTKY HEpIIOTO apKyla;
* Pedepar MOBOIO OpHTiHATY CTATTi:

— Ha3Ba CTAaTTi BETUKUMH JITCPAMU;

— TIpi3BUIIA Ta iHIIIATU aBTOpA (aBTOPIB);
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Miciie poOOTH KOYKHOTO aBTOpa; MOBHA TOIITOBA aJpeca YCTAaHOBH (32 MiX-
HapOJAHWMH CTaHJIapTaMu); Tese]oH, eneKTpoHHa aapeca (e-mail);
[1pi3Bumia aBTOPIB Ta HA3BH YCTAHOB, JIe BOHH MPAIIOIOTh, [I03HAYAIOTH OI-
HUM 1 TUM caMHUM IH(PPOBUM THAECKCOM (BTOp1i);

pedepar i3 3a3Ha4CHHAM HOBU3HHU fociipkeHHs (200-250 ciiB);

KITFOYOBI cJT0Ba (HE OUIBIIE IT'SITH).

* Pedepar aHTITICHKOI0 MOBOIO:

Ha3Ba CTaTTI BEJIMKUMH JIITEPAMH;

TIPi3BHINA Ta iHIIIaKM aBTOpa (aBTOPIB), TPAHCIITEPAITis;

Miciie poOOTH KOYKHOTO aBTOpa; MOBHA TOIITOBA aJpeca YCTAaHOBH (32 MiX-
HapOJAHWMH CTaHIapTaMu); Tee]oH, eneKTpoHHa aapeca (e-mail);
[1pi3Bumia aBTOPIB Ta HA3BH YCTAHOB, JIe BOHU MPAIIOIOTh, [I03HAYAIOTH O1-
HUM 1 TUM caMHUM IH(PPOBUM i1HAECKCOM (BTOpi);

pedepar i3 3a3Ha4CHHAM HOBU3HHU fociipkeHHs (200-250 ciiB);

KITFOYOBI cIoBa (HE OUTBIIE IT'SITH);

* [IoBHMIA TEKCT CTATTI MOBOKO OPHUTIHAITY.

TexkeT cTarTi Ma€ BKJIIOYATH TaKi CKJIAJA0BI:
BCTYII; MaTepiaid i METOH; Pe3yJIbTaTH Ta iX 0OrOBOPECHHS; BUCHOBKH; CITH-

COK BI/IKOPI/ICTaHOI niTepaTypH MOBOIO OpI/IFiHaJ'Iy LII/ITOBaHO'l' CTaTTi, CIIMCOK BHUKO-

pucT

aHoi miteparypu (Referens) aHIIiliChKOIO MOBOO (32 BUMOTH MIKHAPOTHHX

HayKOMETPUYHUX 0a3).

J10 KO’)KHOTO PUMIPHHUKA CTATTi JOAAETHCS pedepar MOBOIO OPUTIHATY CTATTI

(YKpaTHCBHKOIO/POCIHCHKOIO) Ta aHTIIIHCHKOIO MOBOIO.

BpaxoByroun, 1mo pedepar Bijodpakae OCHOBHUH 3MICT CTaTTi i BUKOPHUCTO-

BY€ETHCS B iH(HOpMAIIIHHUX, B TOMY YUCIII aBTOMAaTH30BAHUX CHCTEMaX JIJIS TTOIIYKY
JOKYMEHTIB Ta iH(OpMallii, HeOOXiTHO JOTPUMYBATUCS TIEBHUX BHUMOT MPH HOTO
HAIMCAaHHI:

pedepar mae Oytu iHHOpMAaTUBHUM (HE MICTUTH 3aliBHX CIIIB);
CTPYKTYpOBaHHUM, TOOTO MICTUTH PO3IUIH: META; METOIH, 1110 BUKOPUCTaH1
B po0O0TH Ta/abo0 METOOJOrisl MPOBEIEHHs AOCIIKEHb; pe3yiabTaTH Ta
ctepa iX 3aCTOCYBaHHS; BUCHOBKH;
aHmIiiceKa Bepcis pedepary mMae OyTH HamucaHa SIKICHOIO aHINIIHCBKOIO
MOBOIO (32 OTPeOU AOLIBHO KOPUCTYBATUCS MTOCIyTaMu KBaJli(hiKOBaHUX
CHELIATICTIB-JIHIBICTIB 3 HOAAJBIINM HAyKOBUM pe/laryBaHHIM TEKCTY aB-
TOPOM), 3 BUKOPUCTAHHSIM TEPMIHOJIOTII, SIKa BUKOPHCTOBYETHCS B aHIVIO-
MOBHMX MEIMKOOI10JIO0TTUHUX KypHaJIaX, YHUKATH BUKOPUCTAHHS TEPMIHIB,
K1 € IPSMOIO YKPaTHCHKOI/POCIHCHKOIO KaJIbKOIO;
kommakTHUM (200-250 ciiB);
KJIIOUOBI CJIOBa (He OLIbIIe 5-TH) PO3MILLYIOThCS 3 a03ally Hiciis pedepary.

VY KiHIIl TEKCTy CTATTI YKa3aTH MPi3BHINA, IMEHa Ta 1MO-0aThKOBI YCiX aBTOPIB,

TIOIIITOBY ajpecy, TenedoH, dhakc, e-mail (111 KopecmoH /IeHIIii).

Crarts Mae OyTH Tian#ucana aBTopoM (yciMa aBTOpaMH) 3 3a3HAYCHHSIM JaTh

Ha OCTaHHIH CTOPIHIII.
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ABTOpH HECYTh MOBHY BiJIIOBIJAIbHICTh 32 O€370raHHe MOBHE O(hOpMIICHHS
TEKCTY, 0COOJIMBO 3a MPaBUIIbHY HAyKOBY TepMiHOIOTO (11 cI1ij 3BipsATH 3 (haxoBu-
MU TEPMIHOJIOTIYHUMU CIIOBHUKAMH).

JlatuHCBKi 0107I0T14YHI HA3BU BUIB, POJIIB MOJAIOTHCS KYPCUBOM JIATHHUIICIO.

SIKII0 YacTo MOBTOPIOBAaHI y TEKCTI CIIOBOCIIONYYCHHS aBTOP BBaXKa€ 3a MO-
TpiOHE CKOPOTHUTH, TO adpeBiaTypH 3a MEPIIOro BXKUBaHHS 00YMOBIIOIOTh Y JTyXK-
kax. Hanmpuknan: nomimepasna nanmrorosa peakiist (ILJIP).

[Mocunanus Ha miTepaTypy MOJAIOTHCS Y TEKCTI CTaTTi, HudpaMu y KBaapar-
HUX JYKKax, 3TiTHO 3 IOPSIKOBUM HOMEPOM Y CITHCKY JIITepaTypHu.

Po3nia “Marepiaau i meToau”:

— Meromu DOCIIKCHHS Ta CXEMHU €KCIIEPUMEHTY MalOTh OyTH TIPEICTaBIICHI
TakK, o0 X MOKHA OyJIO BIATBOPHUTH.

— JIs BUKOPHCTaHMX pEaKTHUBIB Ta MarepianiB BKa3aTH Ha3By KaMIaHil Ta
KpaiHu-BUPOOHMKA.

— OpnuHuti BUMiproBaHHS BKa3aTth B cuctemi Cl.

— KomnrenTpariro po34uHiB npeacTaBisatd B M, MM, MKM (MoJsipHa KOHIICH-
Tparis).

— Monekymsapky macy (Mwm) - [la (mansrorn) abo k/la.

— Ilpu BukopucTanHi (pepMEHTIB HABECTH iX HOMECHKJIATYPHY CUCTEMATUIHY
Ha3By Ta mudp.

— AXTHUBHICTH (DEpMEHTIB BHpaXatOTh B MKMOJISIX BUKOPUCTAHOTO CcyOcTpa-
Ty a00 yTBOpPEHOTO MPOAYKTy 3a 1 XB Ha 1 Mr mporeiny a0 BUKOPHCTATH
crauaaptHy omuHuUIo aktuBHOCTI U (IU) 1 katan (CkopodeHo KaT), TUTO-
Ma aKTHBHICTh CH3UMY BHUPAKAETHCS B MMOJISIX/XB Ha | MT mpoTeiHy abo B
OJ1.aKT/MI, KaT/KT.

— Bkasaru ymoBH mipoBenieHHsT (PepMEHTATUBHOI peakilii (Temreparypa, pH,
KOHIICHTpAITisl CyOCTpary).

— Bxazaru BuKOpHCTaHI METOIM CTAaTHCTUYHOTO aHaNi3y, MPOrpaMy CTaTH-
CTHKH.

Tabnuui MaroTh OyTH KOMIIAKTHUMH, MaTH MOPSAAKOBUI HOMeEp; rpadu, Ko-
JIOHKH MaroTh OyTH TOYHO BH3HAUEHHMH JIOTIYHO 1 rpadiuyHo. Matepian Tabnuib
(SIK 1 pUCYHKIB) Mae OyTH 3p03yMUIMM 1 He JyOnoBaTH TekcT crarTi. L{udpposuit
Mmarepiaj TaOJIMIb CIIiJ] OIPALIOBATH CTATUCTHYHO.

PucyHkM BUKOHYIOTBCS Y BUIVISAL YITKUX KpECleHb (3a JOIOMOTOK KOMII 10-
TepHoro rpadiunoro penakropa y ¢opmari Word, TIF, JPG). Oci xoopaunar Ha
rpagikax MarTh OyTH 103HauYeHi. PUCYHKH PO3MIILYIOTBCS y TEKCTI CTATTI.

[Tignucu, a TakoXk MOSICHEHHS, MPUMITKU A0 TaOJIUIh Ta PUCYHKIB IMOIAI0ThCS
MOBOIO OpPHUTIHAIY Ta aHIJIIHCHKOIO MOBOIO.

Poznin “Pe3ynbTaTn 10CTiIZKeHb Ta IX 00roBopeHHsA” Mae OyTH HalMCaHUN
KOPOTKO: HEOOX1JJTHO YITKO BUKJIACTU BMSBIECHI €(EeKTH, MOKa3aTH MPUYUHHO-PE-
3yJbTAaTUBHI 3B’ SI3KM MK HUMH, ITOPIBHATH OTpUMaHy 1H(OpMaIlito 3 JaHUMHU JIiTe-
parypu, JaTy BIANOBIAb HA IUTAHHS, IOCTaBJIEH] Y BCTYIII.
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Cnucok BUKOPUCTAHOI JIiTepaTypu

1. Crucok BUKOPHUCTAHOI JITeparypud B OpPUTiHANI IIMUTOBAHOI CTaTTi CKJIa-
Ja€Thes 3a al(haBiTHO-XPOHOJIOTIYHUM MOPSAKOM (CIIOYATKY KHPWIIUI, TOTIM Jia-
TUHHLA). SIKIIO NepInii aBTop y ACKUIBKOX MpalsiX OAMH 1 TOM caMHid, TO mpaii
PO3MIIIYIOTECS Y XPOHOJIOTTYHOMY MOPsAAKY. CIIHCOK MOCHIIaHb Tpeda MpoHyMepy-
BaTH, a Y TEKCTI OCHUJIATUCS Ha BIAIOBITHUI HOMEp JuKepena jJiteparypu (y KBa-
JPaTHHUX JTy)KKaX).

VY nocuiiaHHi MUIIYTh TPi3BUINA YCiX aBTOPiB. B ekCriepuMEeHTaIbHIX Mpatsix
Mae OyTH He Oinbine 15 mocuians JiTepaTypHUX HKEPEd.

[TaTeHTHI TOKYMEHTH PO3MIIIYIOTHCS Y KiHII CIIUCKY MOCHIIAHb.

2. CiMcok BUKOPHUCTAHOI JIiTEpaTypu aHmilichkoro MoBoro (Referens), 3a Bu-
MOTaMH MDXKHapOJHHX HAyKOMETPHUYHHUX 0a3.

Crunb mpudta — NLM (National Library of Medicine).

[Tpi3Buia, iMeHa Ta Mo-0aTbKOBI aBTOPIB, HA3BY IIMTOBAHOTO BUIAHHS (3KYp-
Hay, MOHOrpadisi, 30ipHUK TOIIO) HABOAATH IMOCIYTOBYIOUUCH OE3KOIITOBHUMU
caitramu (http://www.easybib.com/ http://www.bibme.org/, http://www.sourceaid.
com/, https://www.citethisforme.com/), 1o 703BOJISAIOTH 3MIHCHUTH TIEPEKIIA]] 3 BU-
KOPUCTAHHSIM OJIHI€T 3 MXKHAPOJHUX CUCTEM TPaHCIITepalii.

HasBu crareii HABOIAThH aHITIHCHKOIO MOBOIO.

[Mopsinok moganus nocuiianb Referens (crucok 2) Mae MOBHICTIO CITIBIIAAATH
31 CTUCKOM BHKOPHUCTAHOI JIiTepaTypu (CHCcoK 1).

3pa3ku NOCWJIAHHSA JiTepaTrypu

Bumoru o odopmienns 6idmiorpadiyHMX MOCHIaHP MOBOKO OpHTiHANY (B
TOMY YHCJIi IIUTOBaHI aHIJIOMOBHI JIXKepeia)

Ha knuzu

Bexipuux K. M. Mikpob6ionoris 3 ocHoBamu Bipycouorii. — K.: JIubins, 2001.
-312c.

Iamuxa B. I1., Tuxonosuu I. A. MikpoopraHi3mH i alnbTepHaTHBHE 3eMIIEPOO-
ctBo. — K.: Ypoxaii, 1993. - 176 c.

Ipomviunennas mukpoouonorus / [Mox pen. H. C. Eropoa. — M.: Brici.
k., 1989. — 688 c.

Memoowt obweti bakmepuonoeuu: B 3 1./ Tlon pen. ®@. I'epxapara. — M.: Mup,
1983.-T.1.-536¢c.; T.2.-470 c.; - T. 3. — 263 c.

Ulnezenv I Obmas mukpobuomnorus. — M.: Mup, 1987. — 566 c.

Bergey's Manual of Systematic Bacteriology. — 9" ed. — Baltimore; London,
1986. — Vol. 2. — 1599 p.

Rogers H., Perkins H., Ward I. Microbial cell walls and membranes. — London;
New York: Fcfd. Press, 1980. — 364 p.

Ha »cypnansni cmammi

Tloocopckuii B. C. Cuctemarnyeckoe TMOJOKEHUE, YKOJIOTHUYSCKUE aCTICKThI
1 pU3NOTIOr0-OMOXMMHYECKHUE 0COOCHHOCTH MUKPOOPTaHNU3MOB, UMEIOIINX TPO-
MBIIIICHHOE 3HaYeHHEe // Mikpo0ioi. )kypH. — 1998. — 60, Ne 5. — C. 27-42.

Anopewx E. U., Kosnosa U. A., Poocanckas A. M. Mukpobuonorundeckas
KOPpPO3USsl CTPOUTENILHBIX MAaTepHAIOB // BUOTIOBPEXKIEHUS B CTPOUTEILCTBE. — M.
Crpoiiuznar, 1984. — C. 209 — 221.
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Inoba JI. I, Tlooopsan H. I. B10TEXHOIOTIS OYMILEHHS 3a0pyIHEHOT TPHPO/I-
noi Boau // Bicauk OHY. —2001. — 1. 6, B. 4. — C. 65 — 67.

Eaton R. W., Ribbons D. V. Utilization of phtalate esters by micrococci // Arch.
Microbiol. — 1982. — 132, Ne 2. — P. 185 — 188.

Ha me3u oonogioeii

Mayentox B. I1. Po3poOka GiotexHomorii ofgepkanus nanpoMinuny E // Mix-
HapoaHa HayK. koH(. ,,MikpoOHi Giorexnomnorii” (Oneca, Bepecensn, 2006 p.): Tes.
qorn. — O.: ,,Actponpunt”, 2006. — C. 17.

Ha oenonosani naykogi pooomu

1. Jlonamuna H. B., Tepenmves A. H., Hamanuu JI. A., Aneynos ILl. V. Ontu-
MU3alKS TUTATSIBHOW CPE/Ibl U KyJbTHBUPOBAHUS BAKIIMHHOTO IITAMMa YyM-
HOTO MUKpOOa ¢ MPUMEHEHHEM METO/Ia MAaTeMaTHYECKOTO TUIAHHUPOBAHUS JKCIIE-
pumenta / Penxon. “Mukpobuon. xypa.” — K., 1991. — 7 ¢. — Jlen. 8 BUHUTU
03.01.92, Ne 1-B92.

Ha cmanoapmu

T'OCT 20264.4-89. Tlpenaparsl GpepMeHTHBIC. METOABI ONPECICHHUS aMHIIO-
JUTUYECKON akTuBHOCTH. — M.: 31-Bo cTtanaptos, 1989. — 17 c.

Ha asmopegepamu oucepmauiii

Onuwenko O. M. TakcoHOMis 1 aHTHOI0THYHA aKTHBHICTH Alteromonas-moio-
HuX Oakrepiit YopHoro Mops: ABroped. auc. ... kaua. 6ion. Hayk. K., 2003. — 21 c.

3pa3ku NOCWIAHB JIITEPaTypu B pOMaHChKil adeTui
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JlaToro HAJXOMKEHHS CTATTI BBAXKAIOTh JICHb, KOJIU JI0 PEIKOJIETii HaIiHIIOB
MIEPIINHA BapiaHT TEKCTY CTaTTi.

[Ticns oxeprkaHHS KOPEKTYPH CTATTi aBTOP MOBUHEH BUIIPABUTH JIUIIIE TIOMHIJI-
KM 1 TEpMIHOBO BiJiCJIaTH CTATTIO HA aJIpeCy PeAKoJerii abo MoBiIOMHUTH TIPO CBOI
MIPABKH 110 TeIePOHY YK €JICKTPOHHOIO MOIITO.

V pasi 3aTpuMKH penaKiis, T0AepKYIUrCh rpadika, 3aIMIae 3a co00k mpa-
BO 3/1aTH KOPEKTYPY 110 ApyKapHi (y BUpOOHUIITBO) O€3 aBTOPCHKUX MPABOK.

[Tigmuc aBTOpa y KiHII CTATTI O3HAYaE, M0 aBTOP MEpeiae MpaBa Ha BUIAHHS
CBOE€1 CTATTi penaKiii. ABTOp TapaHTye, 110 CTATTsS OpPUTiHAJbHA; Hi CTATTA, Hi pU-
CyHKH /10 Hel He Oynu ormyOI1iKoBaHi B iHIINX BUJAHHSX.
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VBara: mepepyK, yci B KOITIFOBaHHS Ta BIITBOPEHHS MaTepiaiB,
10 HaJPyKOBaHi y KypHaii «Mikpobiosoris i 610TeXHOIOTis»,
MOJKJIMBI JIMIIIE 32 YMOBH ITOCHJIaHHS Ha JDKEpeIto iHpopmarii
Ta 3 JI03BOJY PEIAKIIIHOT KOJIETii.
Yci mpaBa 3axuIneHi 3TiJHO 3aKOHOAABCTBA YKpaiHHU.
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