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BiacHi ekcnepumenTaNbHI pe3ysIbTaTH aBTOPiB Ta AaHi JiTepaTypu AEMOHCTPYIOTH BeJIUKUI 6i0TEeXHO-
Joriunmii moreHmian OGakTepiit pogy Rhodococcus sik mecTpyKTOpiB apoMaTWYHMX, TeTEPOIUKIIUHUX i
armiarnyEux KceHOGioTMUHMX cnoayK (HadranieH, KCUJOJ, TOJIYOJ, eTuI0eH3eH, iHxoJd, HiTpodeHo,
TPUXJOPETUJIEH, BYTJIEBOJHI HAQTH TOIO), & TAKOK SK IPOAYIIEHTIB MPAKTUYHO IIHHUX MeTaboaiTiB (mo-
BEPXHEBO-aKTUBHI pEUOBMHM, aHTUOIOTUKY, eK3omoricaxapuau, eusumu). [loBepXHeBO-aKTUBHI peUOBUHMI
(ITAP) € BKpali BaXKIUBUMY IIPOLYKTAMY MiKPOGHOIO CUHTE3Y, OCKiIbKYM MAalOTh TaKi CyTTEBi mepesaru me-
pel CMHTeTUYHUMU aHajJoraMu, K 0iomerpamabesibHICTh, CTIHKICTh Yy MIMPOKOMY AiamasoHi TemMmeparyp,
pH, a Takok MOKYTH OyTH CHHTE30BaHi 3 BiIX0iB iHINTNX BUPOOHUIITB. POSTIIAHYTO BUKOPUCTAHHS MeTa-
0O0JIITIiB POMOKOKIB Yy ITPUPOMOOXOPOHHUX TEXHOJIOTiAX, MEIUIINHI, CiIbCbKOMY T'OCIIOZAPCTBI Ta y4yacTb
npencraBHUKiB poxy Rhodococcus y mporecax GioTparcdopmartii Ajas ofeps:KaHus apoMaTusaTopis (Kap-
BOH, TepaHios), 6iogusessi, GyTupamizy, aKpHUIOBOI KUCIOTH TOIIO.

ITinrcymoBamo BiacHi eKcmepuMeHTAJbHI JaHi om0 iHTeHcu@iKallii cuHTe3y i TPaKTUYHOTO 3aCTOCY-
sauusa ITAP Rhodococcus erythropolis IMB Ac-5017. BeraroBiieHo, 110 3a IPUCYTHOCTI K KJIITHH, TaK i mo-
sakjgiTuHHUX MeTabouriTiB mitamy IMB Ac-5017 3 moBepxHEBO-aKTUBHUMHU Ta eMYJILI'YBAJIbHUMU BJIACTU-
BOCTSIMU CTYIIiHBb JecTPYKILii HadTu y Boai i I'pyHTi nocsaras 80—93% uepes 30 xi6. ITokasawo, mo ITAP
R. erythropolis IMB Ac-5017 nmputamanua aHTUMIKpPOGHA [isl 100 HUSKYW MiKPOOPraHisaMiB, y TOMY YMCJIi
¥ diTomarorenuux 6axTepiii. Y pasi 00pobru (1—2 ron) nmpemnaparamu ITAP cycnensii gocaiiKyBanux TecT-
KYJbTYP CHOCTEPirasu 3SHUKEHHA KiIbKOCTI dKUTTE3JaTHUX KJIiTUH HA 14—97%.

Knrwuosi crosa: 6axrepii pogy Rhodococcus, gecrpykiia xceHobioTukis, 6ioTpancdopmalisa,
IIOBEPXHEBO-aKTUBHI PEUOBUHU, II0JicaXapuau, eH3MU.

PuHKOBUII iHTEpEC 10 IPEACTaBHUKIB POay
Rhodococcus symoBieHu# yHiKaJIbHUMEU 0CO0-
JIMBOCTAMU MeTa00/Ii3My Iux 0aKTepiii, 30Kpe-
Ma 3JaTHICTIO MO0 PO3KJaAy b6araThox Kce-
HOOiOTMKIB Ta iX IepeTBOPEHHA Ha MEHII
ToKcuYHi cosyku [1—18]. MoskausocTi BUKO-
pucramHsa KaTraboJIiuHOro Pi3HOMAHITTS POIO-
KOKiB y IPUPOIOOXOPOHHUX TEXHOJIOTiAX PO3-
TJITHYTO B oryisagi [16].

Besnki remomMu pooKoOKiB, iX yHiBepcaabHi
KaTaboiuHi MIaxu, MupoKa cydbcTpaTHa cIie-
mupivHicTs MeTabOJiYHUX CHCTEM, 3JaTHICTh
0 CIOKMBAHHS Ta TEPEeTBOPEHHA Timpodoo-
HUX CHOJIYK, CTiAKiCTh O HECHPUATIUBUX
YMOB, HaABHICTh YAOCKOHAJEHUX IHCTPY-
MEHTIB TreHHO-iH:KeHepHOoi Momupikaiii pob-
JATH 1X iZeaJbHUMM MiKpoopraHidaMamMu IJIs
BUKOPHUCTAHHSA Y IIpoliecax 6ioTpancdopmarrii
i Oiomerpagariii 6araTb0X OpPraHiYHMUX CIIOJYK
y mpoMucIoBuX Maciinrabax [12].

BuxkopucranHs nmpeacTaBHUKIB
poxy Rhodococcus y mpoiecax
O0iomerpamairii KceHO0i0TUKIB

XimiuHa, (papMareBTUYHA, CiTHCHKOTOCIIO-
IapchbKa, HadTomepepoOHa Ta iHIII rasaysi
Cy4YacHOr0 BUPOOHUIITBA € IIOCTiAHMMHU IIOCTAa-
YaJIbHUKAMU KCEHOOIOTUYHUX CIOJYK Y JOB-
Kijis, 1o Ipu3BOAUTD O HAKONWYEHHA IIKij-
JIUBUX Pe4yoBUH y mpuponi. Biopemeniamisa —
Ie TeXHOJIOTil BUKOPUCTAHHSA YKUBUX OPraHi3-
MiB 3 METOIO PO3KJAAy 3a0PyIHIOBAJIBLHUX pe-
YOBUWH Ta IIEPETBOPEHHSA iX HA JBOOKWC BYTJIE-
o i Bomy abo MeHII ToKcuuHi crmoayku. Taki
TEeXHOJIOTil 3a3BuuUaii eKOHOMIUHII, HiXK Tep-
MiuHi Ta pisuko-xiMiuHi cliocoOu JeTOKCUKAIIii,
30KpeMa crajamBaHHA. Biopemeniarisa goBkis-
JIT OXOILIIOE [OBa Tpollecu. OioayrMeHTAaIriio
(iHTpOAYKIIisT MiKpOOpraHi3aMiB-AeCTPYKTODPiB
y sabpynaHeHi TepuTopil) Ta OGiocTUMYyJIAIii0
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(axTuBaIiA TPUPOAHOI aBTOXTOHHOI MiKpo-
daopwm) [19, 20].

Po3knadanns apomamuinux ma zemepo-
yukaivnux cnoayk. CepeJ npeicTaBHUKIB po-
oy Rhodococcus BusaBiieno 6araTo BUAiB i mira-
MiB, 3IaTHUX IO Aerpajalrii TaKMUX OpraHiuHuX
CHOJIYK, AK Ha()TaJIeH, KCUJIOJ, TOJIYEeH, eTUI-
benseH, fubensodypan, 6idenin, crupen, Kare-
x0J1, hayopeH, inpou, HiTpodewoxa ta iu. [1, 4,
5,7-10, 13, 16-18, 21-23].

Tak, Buninenuii Hemogasuo mram Rhodococ-
cus jialingiae djl-6-2 smaren BukopucTOByBaTHU
K eHe I3Kepeso BYTJIeIIo Ta a3oTy KapbeHaa-
3UM — PEYOBUHY, IO il HIUPOKO 3aCTOCOBYIOTH
AK (QYHrinmza, AKoMy IIPUTAMAaHHUA MyTareH-
HUUI Ta TepaTOreHHUH e(eKT HABiTH 3a HU3b-
Kux KoHIeHTpaniit [17]. R. jialingiae djl-6-2
MosKe poskJagatu 10 94% kapbeugasumy (100
Mmr/J1) yrapogos:k 60 rog.

Vuepire cepen npeacraBHuKiB poxy Rhodo-
COCCUS 0OyJi0 BUABJIEHO IITaM, iZeHTH(iKOBa-
Huii ak Rhodococcus ruber Chol-4, mo Buko-
PYICTOBYE AK J:KePeso BYTJIEIeBOTO YKUBJIEHHA
MINPOKUM CIEKTP CTEPOITHUX CIOJYK, cepen
AKUX — XO0JIECTEPOJI, TECTOCTEPOH, aHIPOCTEe-
DOH Ta mporecTepoH [5].

Hadramen — omHa 3 HaWIoOmIWpeHIiIIUX
KCEeHOOIOTMUYHUX CIIOJYK. 3JaTHICTh OO HOro
KaTaboJisMy mpUTaMaHHA T'PaMHETaTUBHUM
6axTepisim Pseudomonas putida G7 i NCIB9816-4,
Ralstonia sp. U2 rta rpamMmosuTuBHUM —
Rhodococcus opacus R7 i Rhodococcus sp.
NCIMB12038 [4]. OcranHiit po3kiagae HadTa-
JIEH Yepes CAJilMI0BY Ta TeHTUSUHOBY KUCJIO-
tu. IIpy nbomMy reHu, m10 KOAYIOTH IIi IIEPEeTBO-
peHHs, He o60’emHaHi B omepoH. IlopiBHAHHA
reHiB, BimmoBimanbHUX 3a MeTabosismM HadTa-
aeny, B R. opacus R7 ra Rhodococcus sp.
NCIMB12038 mokasaso BUCOKWUH CTYIiHb TO-
moJIorii, ajye pisdHy ix oprauisarmiro.

Rhodococcus sp. DK17 sak eaune mxepeo
BYTJIEIII0O Ta eHeprii Moske BUKOPUCTOBYBATHU
0-KCHJIOJI, OeH3eH, ajaKiOeHsenu, (eHos, ra-
JaTH Ta iHIIIi apoMaTUYHi CIIOJIYKHU, IPU ITLOMY
posKJan ajaKijnOeH3eHIB iHiiiloeTbcsa o-KcH-
JIOJITIOKCUTEHA3010, 1[0 CKJIAJAETHCI 3 PEIYK-
Tasu, GeperoKCcUHOBOI cKJIagoBoi Ta [2Fe-2S]-
okcurenasuoro kKommoHenTa [9]. Immam —
binmumKJiuHa opramiuybHa CIIOJyKa, IO CKJIA-
MaeThCsA 3 OJHOTO apOMATUUYHOTO Ta OJHOTO
[IUKJIONIEHTaHOBOrO Kinbirsa. Rhodococcus sp.
DK17 mosxe pocTu Ha piZKOMy MiHepaJbHOMY
CEpPEeoBUIli, BUKOPUCTOBYIOUM iHIAH AK OKe-
pesio ByruereBoro kuBieras [10]. CTpykTyp-
Ha mOAiOHicTH iHAZAHY Ta o0-KCHUJIOJNY mnaJja
mifcTaBy MPUIIYCTUTU, IO €H3UMHU, AKi Ka-
TaJi3yIOTh IIEPETBOPEHHS 0-KCUJIOJY, 3amidHi
Tako:K y Merabouismi imgany. [isa mepeBipku
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IILOTO IPHUNYINeHHA MyTauTHui mram Rhodo-
coccus sp. DK180, He cipoMoskHMUI KaTaboJIi-
3yBaTH 0-KCUJIOJI, BUPOIIYBAJM Ha CepPeIOBUIITL
3 immamom. BimcyrtaicThk pocty mramy DK180
Ha iHZAHBMiCHOMY CepeIoBUIIl IIiATBEpAMJIA
BUCYHYTe aBTOPaAMHU IPUIYINEeHHA. Y Xomi
JOCJimKeHHA OyJI0 TAKOM 3aIlpPOIIOHOBAHO
nIAx poskaany immamy Rhodococcus sp.
DK17, 1110 HOYMHAETHCA 3 TOTO0 apOMATHUUYHOTO
OKMCHeHHA 10 4,5-iHugamiony 3 HACTYIIHUM PO3-
PUBOM apoOMaTHYHOTO KiJbIA Y METamoJo-
JKeHHi minm gmiero meTmiakarexoJa-2,3-mioKcure-
masu [10]. Takosxk Bimomo, 110 3Mimana
KyabTypa Pseudomonas sp. NBM21 ta Rhodo-
coccus sp. BTO62 y pasi BupoimyBaHHA y 6io-
GinbTpi 3gaTHA 10 PO3KJIAAY CyMiIlti o-, m- Ta n-
Kemioay 3i mBuakictio 180 r/m®/rox mpu 20 °C
ta 100 r/m3*/rox mpu 10 °C, 1o 3HAYHO IIepe-
BuIye 3adikcoBaHi paHille 3HaYeHHA —
60—78 r/m%/Ton [9].

denou Ta moAiOHI fToMy apOMAaTHUYHI CIIOJIY-
KU € 3a0pyAHIOBAJbHUMHN PEUYOBHMHAMU, IO
HAIXOAATHb y OOBKiJIJIA IIepeBa’KHO 3 IIPOMMUC-
goBumu Bigxomamu. Rhodococcus erythropolis
UPV-1 3maTeH BUKOPHCTOBYBATH (PeHOJ K
eoVHe J)Kepesio BYIJIEII0 Ta eHeprii, ogHodac-
HO BUAaJAOUYM (opManabAerin, 1o 3a3BUYal
TaKOXK IPUCYTHiN y (DEHOJIBMiCHUX CTIiYHUX BO-
Jax mpoMucaoBux migmpuemcts [21]. Penou-
rizpokcuJsasa, IO KaTaJji3ye IlepeTBOPEHH:A
tdenosny Ha rarexoa y R. erythropolis UPV-1,
ABJISA€ cO00I0 ABOKOMIIOHEHTHY (DJIaBiH3aJIeK-
HY MOHOOKCHUTEeHAsy. li eH3MMAaTHYHA AKTUB-
HiCTH MOB’s3aHa 3 IBOMAa OKPEMUMHM IIpOTeiHa-
MU, 10 KOAYIOThCA OJM3BKO PO3TAIIIOBAHUMU
redamu pheAl ta pheA2. T'er pheAl Koaye mpo-
Tein 3 542 aminokucaor (daaBiHsasexHa Mo-
HOOKcuUreHasa), Toai sk red pheA2 — 3i 189
aminoxucyaor (daaBinpeaykrasa). Ili amino-
KMCJIOTHI MOCJIiTOBHOCTI IPAKTUYHO iIeHTUYHI
HOCJiTOBHOCTAM (DEHOJTiIPOKCUIAa3HUX KOM-
noueHTiB R. erythropolis CCM2595 i maroTs Bu-
cokmii crynins moxiouocti 3 Nocardia farcini-
ca lFM 10152 ra R. jostii RHAL [21].

Iarepec go mramy Rhodococcus sp. RHAL,
BU/IiJIEHOTO0 i3 3a0pYyAHEHOTO TeKCaXJIOPIIUKJIIO-
TeKCaHOM T'PYHTY, 3YMOBJIEHUH oro
3IaTHICTIO 70 e(hbeKTUBHOIL Aerpajallii moJixJo-
poBanux 6Gideninis (IIXB) — mocutrs mormpe-
HOro II 0CcOo0JIMBO CTIAKOro KJjacy 3abpyaHio-
BaJbHUX peuoBuH [8, 13, 16, 18]. Rhodococcus
sp. RHAL e nepium nmpecTaBHUKOM POy, Te-
HOM SAKOro0 0yJIO IIOBHiCTIO ceKBeHOBaHO. Bera-
HOBJIEHO, ITT0 reHeTHYHUI MaTepian (9,7 M6iT)
mramy RHAL ckiaamaeTbca 3 XPOMOCOMHU
HeBiloMoOl TomoJorii Ta TPhOX BEIUKUX
ginifinux mwrasmin: pRHL1 (1,100 kb), pRHL2
(450 kb) i pRHL3 (330 kb). BimgbIricTs rexis,



Ozaadu

BimmoBimanpHUX 3a merpagariiro IIXDB, posra-
IIIOBAHI Ha ABOX HAWOLIBININX NmJaasMimax —
pRHL1 ta pRHL2 [16, 18]. Tpers, HatimeHIIa
miaasmiga PRHL3 mictuts 61u3bko 300 rexis,
o0’emmaHux y Tpu KJjaactrepu. Ogun 3 Karabo-
JiYHUX KJIACcTepiB KOOye T'eHHU, BiamoBimabmi
3a Jerpajalliio JiMOHeHy, I1I0 OyJo IigTBep-
mxeHo pocrom mramy RHAL ma cepemoBuiiax
i3 jgiMoHeHOM, KapBOHOM a00 KapBeOJIOM SK
mkepesom Byrienoo. OKpiM Toro, miaasmiza
PRHL3 TakoX MicTuTh AiIAHKY, IIIO0 KOIYE
CTifKiCTh KJIITHMHU OO0 BAXKKUX METAJiB, i Tpu
reau muroxpomy P450 [18]. Cepen reuis xpo-
mocomu Rhodococcus sp. RHA1l Busasieno
KJIacTep TeHiB, IO KOAYE €H3WMU DPO3KJIATY
derinmonToBoi kuciaoru. Ile#l miaax gocuUTh
TIOBHO NOCJTii;KeHO y IpaMHeTaTUBHUX OaKTe-
piii, TUMUYacOM K JaHi 1100 0COOJIUBOCTEMH ii0-
ro (QYHKI[iOHYBaHHA y TPAMIIOBUTUBHUX —
Mmatike BigcyTHi. Ha mpukiazai mporo mrramy Ta
iHIMMX TOAIGHMX MOXKHA 3POOUTH BHCHOBOK,
1110 MeTaboJIiuHa pisHOMAaHITHiCTL OaKTepiii po-
oy Rhodococcus nmos’sizana 3 HasiBHICTIO Beyu-
KUX JIHIWHUX 1a3Mig Ta GyHKITIOHAJIBHUX I'0-
moJiorie eHsumis [16].

AdaarokcuHu — HaA3BUYAKHO TOKCHUYHI,
MyTareHHi Ta MOTEHIIiHO KaHIIEPOTeHHi BTO-
punHi MerabositTé (MiKOTOKCHHH), CHUHTE30-
Baui rpubamu Aspergillus flavus i Aspergillus
parasiticus [1]. HasiBHicTb iX y IpOAYyKTax xap-
YyBaHHA Ta 3€PHI CTBOPIOE CEPHO3HI eKOHOMIiU-
Hi Ta MegnyHi TpobyeMu B ychoMy cBiTi. Adura-
TOKCUHU € TOXiJHUMU AUGypaHOKYMapuHY
i meIo CTPYKTYPHO CXOXKi 3 BUINE3raflaHuMU
apoMaTUYHUMHU KceHoOioTmKamu (30Kpema,
IIXB), Tomy MOKyTh OyTH PO3KJIaAeHi aHAO-
rMuUHMMK HOIIAXaMu. BCTaHOBJIEHO 3JaTHICThH
GeskiiTuHHUX ekcTpakTtiB R. erythropolis mo
eexkTuBHOI pmerpagamnii aduaatoxkcuny B;
(ADB,): sHaune 3meHIeHHsa BMmicty ADB,
ciocTepirajocsa ByKe uepe3 2 rom, a yepes /2
rox peectpyBanu jauiie 33,2% Big mouyaTKOBO-
TO BMiCTy TOKCUHY.

Rhodococcus rhodochrous VKM B-2469
3IaTeH IIOBHICTIO po3kJaacTu 12—25 mr/a guryo-
peHy yupomoB:k 14 gHiB Ta KoMeTraboJizyBaTu
50—-100 mr/x yopomos:k 2—5 nHiB 3a HasIBHOCTI
caxaposu AK Kocyocrpary [22]. Husbka pos-
YMHHICTh (QIyopeHy — BeJuMKa mpobJema
y mpoiieci fioro 6ioposKJjamy, I0 IPU3BOIUTD
IO HU3BbKOI 0ioZoCTymHOCTI Ifiel CHONYyKMH fAK
cyoctpary. ¥ mpupoai OinbIlricTs MiKpoopra-
Hi3MiB, gKi MOXKYyTb MeTab0J1izyBaTu (hIyopeH,
OPOAYKYIOTh TOBEPXHEBO-aKTUBHI PEUOBUHU
IS MigBUIMEHHA fioro 0iogocTyIHOCTI Ta Kpa-
OO0 TPOHWKHEHHA B KJiTmHY. OmHAK Iy
BIOCKOHAJIEHHs IIpollecy OioKoHBepcii moui-
MUKJIYHUX apOMAaTUYHWX BYIJIEBOAHIB MOXK-

JIMBe i BaCTOCYBaHHA CHHTETUYHUX cypdaKkTaH-
tiB. ¥ pasi R. rhodochrous VKM B-2469 sue-
ceuansa Tween 60 y koumenrparii 1% (06’emua
YacTKa) CYMPOBOMKYBaocsa iHTeHcudiKaIlieto
MeTabo0Ii3My (pryopeHy, 3HUKEHHAM H0Tr0 TOK-
CHUYHOCTI Ta MiATPUMKM POCTY LITAMY 3aBIAKM
BUKOPHCTAHHIO CypaKkTaHTy AK JOJATKOBOTO
Isxepesa Byrieirio [22].

OKcuau cipxu, 1110 YTBOPIOIOTHCS B IpoIeci
3TOPAHHA MAJIUBa, TPU3BOAATH A0 KUCJIOTHUX
IOIIiB Ta 3a0pyaHenuA moBiTps. Tomy Ha cy-
YyacHOMY eTalli HaTy ImiaggaroTh IpoIiecy riapo-
Iecysibypusalii 3 BUKOPUCTAHHAM MeTaJjie-
BUX KaTaJIi3aToOpiB 3a MPUCYTHOCTI BOAHIO Tif
HaJ3BUYAlHO BHCOKOIO TeMIIEpPaATypoOio i Tuc-
KoM [11]. V¥V pesyabrari Takoi 06poOKHU MOXKHA
BUJIYUUTH Pi3HI TUIIU CIOJYK CipKHU, Xoua Je-
AK1 reTeponMKJIiUHI CipKOBMIiCHI CIlOyKH Ta-
KOMY BUAAJIEHHIO He migaarTbea. [[o Takux pe-
40oBUH HaJieKaTh gubensorioden (JIBT) Ta itoro
HOXingHi, IToIIepeaHiil poO3KIaJ AKUX AACTHh 3MO-
Iy OOCATTH OiJIBIIIOTO CTYIEHA Aecyabdypu-
sarii. OgHUM 3 migxoAiB A0 BuUpillleHHA ITiei
npobsieMu € Giomecysnb(pypusallis 3a HTOIOMO-
roro JIBT-gecyabhypusyrouynx MiKpoopraHis-
MiB mmiciisa cranii pisuKo-ximMiuHOI rizpoaecyib-
dypusaiii. I3 1miero meroio Oys0 i30IbOBAHO
Iedki Buam Me30(QiabHUX Ta TepMOMGiIBHUX
bakTepiii, sgaTHuUX MeraboJidyBaTum AubGeH-
sorioden: Rhodococcus sp. IGTSS8, R. erythro-
polis D-1, R. erythropolis H-2, R. erythropolis
KA2-5-1, Paenibacillus sp. All-2, Bacillus
subtilis WU-S2B ta Mycobacterium phlei WU-
F1 [3, 11]. OkpiM cuMeTPpHUUHMUX IOXiAHUX
ABT, y nusejlbHOMY HaJuBi micad rigpojae-
cyabhypusaiii BUABJIEHO M acCUMETPUYHI cip-
KOBMIiCHi opraHiuHi cmosyku, Taki Ak Ha@TO-
TiodeH, OeHsoriopeH Ta Poro mmoxXimHi.
3naTHiCTE OKMCHIOBATH OeH30TiodeH uepes
cyabdypcnenudiuni ImaAxuM OpUTaMaHHA,
HampukJaajg, Gordonia sp. 213E, Rhodococcus
sp. TO9, Paenibacillus sp. Al11-2 [3, 11, 16].
CenexmionoBanuii mram Rhodococcus sp. WU-
K2R poskaanae 80% nadroriodeny (0,27 mM)
yaponoB:k 5 1i0, 1110 fae 3MOT'y POSIJIAAATH IeH
IITaM SK IIOTEHIIIIAHO MOXKJINBUM OioKaTaIi3a-
TOp mporieciB gecyabdypusarii [11].

HosBuit 6axTepianbHuii mram, ifeHTUQiKO-
Bauuii ak R. aetherivorans IAR1, cunTtesye
nouai-(3-rigpoxcubyrupar-3-rifpoxkcusa-
JepiaT), BUKODHCTOBYIOUM TOJYOJ SAK €AWHE
mexepeso eneprii [23]. Ieit morimep xapakre-
PHU3YEThCA T'HYYKiCTIO Ta MiI[HiCTIO Ha piBHIi 3i
3BUYAHUMU IIJIaCTMacaMu, ajie 1oro BUpooHu-
ITBO 3as3BUUYail IOTPe0y€e BHECEHHSA HOPOTHUX
OIEPEeJHNKIB AK BTOPMHHOIO JKepejia ByTJe-
1110. BUKOprcTaHHS TOJTYOJIBMiCHUX BiIXOMiB K
CUDOBUHU [JIA CUHTE3Y IIOJiMepy CHPUATHME
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MOMANBIIIOMY 3HUKEHHIO BUPOOHUUYUX BUTPAT
mopsAn 3 eeKTUBHUM BUKOPUCTAHHAM Bigxo-
nis [23].

BensoTiazonm HaJeKaTh 70 BEJIUKOI POAU-
HU CUHTETHYHUX TEeTEPOIUKIIUHUX CIIOJNYK
i BUKOPHUCTOBYIOTHCS B PiBHMUX Trajy3sax IIPO-
MHMCJIOBOCTi, HATIPUKJIAJ[, Y BUPOOHUIITBI IITMH
AK KaTajisaTopu HOpoIleciB ByJKaHizarmii, AK
JiKapchKi 3aco0u AJIA JiKyBaHHSA JaTepaJbHO-
ro amiorpodiuHOro CKJIEpo3y Ta Ximiorepamii
PaKOBUX 3aXBOPIOBaHb, K mecturuau (6iomu-
W), a TAKOK Y BUPOOHUIITBI a300apBHUKIB [2].
I3 mpomwuc0BUX CTIiYHMX BOA OYJIO BUIIIEHO
mrram R. rhodochrous OBT18, sgaTHuii po3kaa-
JaTy MoXimHi 6eH30Tia3osy, y TOMY YmucIi GeH-
30Tia30J1, 2-TiApoKcubeH30Tia30y, 2-aMiHOOEeH-
goriazon (ABT) i meprkamrobensoriazon [2].
Hnsa migsuinenHA e)eKTUBHOCTI PO3KJIaAy OeH-
30Tias30Jy 3aIPOTOHOBAHO MHOETHAHHA (OTO-
Ta/abo Oiomerpazaiiii 3a TMPUCYTHOCTI KOMII-
saexcy FEHTA (miTpuiaorpuarerar), skuii € ¢o-
ToiggykTOopoM. 3a HasBHocTi FEHTA, HaBiTh
0e3 cBiTJIa, CYTTEBO 36ibITyBaIacCs IIBUAKICTD
6iomerpamarii ABT (zo 99% 3a 25 rox) [2]. ITo-
ITAJIBIINI OOCJIim)KeHHS IIOKasajd HaABHICTDL
y R.rhodocrous OBT18 acomiioBanux i3 KJi-
TUHAMH! ITOBEPXHEBO-aKTUBHUX TJIIKOJIIiIiB.
Cunres ITAP, oueBuaHO, cupuse dioTpamcdop-
Matii rizpodobHuX moxXigHUX 6eH30Tia30y.

Cepef CTIONYK, IIT0 TOTPATLIIAIOTE ¥ JOBKiIIs
B Pe3yJIbTATi aHTPOIOTEHHOI AiAJIBLHOCTI, BasK-
JMBe Miclle mocizarTh JiKapcbKi 3acobu, AKi
TaKkoX BimoMi cBoelo cTiiikicTio m0 Oiomerpa-
narii [7]. g nocuienHs 6iooriaaoro posnamny
IeAKUX (apMaleBTUYHUX IIperapaTiB BUKO-
PHUCTOBYIOTH ABUINE KOMETa00JaidMy, HOAAI0UN
B CEpEeIOBUIIIE JIETKOJOCTYIIHE KEPeJso ByTJIe-
mio. Tak, BHECeHHA TVIIOKO3HU aJI0 3MOT'Y BUJIY-
yntu 15% rapbamaseniny, 14% cynabdhamerio-
3ony abo 20% cyabhamMeToOKCa30Jy IIITAMOM
R. rhodochrous ATCC 13808 [7].

Biodezpadauyia anigpamuunux kxcenobio-
muiHux pewosuHr. 3aOpyZHEHHA TI'PYHTY
1 I'PYHTOBOI BOIY XJIOPBMiCHIMHY PO3UMHHUKA-
mu, ocobsuBo TpuxJsoperuieHom (TXE) crae
Ba’KJIMBOIO €KOJIOTiUYHOI TPOOJIEMOI0 uepes
TOKCHUYHICTB i cTifiKkicTh M0 poskaamy [15]. 3a
aepobuux ymoB Oiosoriunmit posman TXE
BimOyBa€eThCs IIepeBakHO B pe3yaIbTaTi KoMeTa-
6osisMy 3 MeTaHOM, aMiakoM, mpomaHoM, (e-
HOJIOM, TOJIYOJIOM a00 KYyMOJIOM SIK POCTOBUM
cybcTpaToM. 3HATHICTD 4O OKMCHEHHS TOJIYOJIY
BUSBJICHO B 0araThbox 6aKTepiii, mpoTe MOro Bu-
KOPHUCTAHHA K POCTOBOTO cybOCcTpaTy AJid KO-
metabosrizamy TXE cTpuMyeThbCs BUCOKOIO TOK-
cuumicTio. Tomy HeoOXimHi ajlbTepHATHUBHI
cmocobu iHAYKINI BiAmoBigHMX eH3MMIiB y Ta-
Kux OakTepiii. IlomepegHbo OyJi0 HMOKa3aHO
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MOKJAUBicTh, iHTeHCcHdikalii Oioposkgamy
MOJIIXJIOPOBAaHUX MU(MeHiIiB KiTbKOMa BUAaAMU
faKTepiil 3a AOIIOMOIOI0 POCJAMHHHUX edipHUX
oiitt [15]. Hotupu KommoHeHTH edipHUX OJIiit
(KyMoJI, KapBOH, JJUMOHEH i miHeH) mepeBipeHo
Ha 3JaTHicTh imgykyBaTu ngerpagaiiro TXE
y R. gordoniae P3 ta R. erythropolis BD2. Hatii-
0inbIll e()eKTUBHUM BUABUBCA KYMOJI, aJie BU-
KOPUCTAHHA ITiel peyoBUHU 00MeKeHOo uepes Ii
TMOTEeHIIiHY ToKcuuHicTh. Taki pesyinbTaTu
CTUMYJIIOBAJIM IIOIIYK HOBUX MOMKJIUBUX iH-
IVKTOPiB cepen poOCAMHHUX edipHUX oJiit
(KMUHY, TUMOHY, JIEMOHTPACY, M’ SITH 1 COCHH).
Has mocaimsxens 6ysao oopano mram Rhodococ-
cus sp. L4, sparuuii go gerpagarii TXE mig uac
POCTy Ha TOJIyoJi. 3a HAsIBHOCTI Y cepemgoBHUIIli
oJIii IMMOHY 1 JIeMOHTpacy KJIITHHU IIITaMy 3a
8 rox imkybarii sgatui mo merpagarnii TXE ma
piBHi 20 = 6% i 27 £ 8% BimmoBigHO, ITIT0 HUK-
Yye, Hi)K y pasi BUKOPHMCTAHHA TOJIYOJY HAK
imgykropa (57 + 5%) [15]. 3zaTHicTh KaiTuu
mo merpagartii TXE s6insmuaaca go 36 £ 6%
y pasi BHecenHs edipHoi oii kmuny [15].

N-mitTposogumerunamia (HIIMA) € cuibHOO
KaHIIEPOTeHHOI0 PEYOBUHOIO, IO IIOTPAILISAE
Y OOBKIJLJIA pa3oM i3 MPOMUCJIOBUMU CTIYHUMU
BOJAMU Ta y MUTHY BOAY AK IOOIUHUN ITPOAYKT
micaa nmesiHgekmili xJgopaMiHOM Ta IHIIIMU
nesindikyBampuuMu 3acobamu [6]. V meaxux
bOaKTepiii BUSBIEHO MOHOOKCUTEHA3M i3 IITUPOKOIO
cyocTpaTHoO crenudivHicTio, 34aTHI po3KJia-
matu HIIMA y mpoiieci komeTab0o1i3My — mIpo-
nanotrpodu Rhodococcus sp. RHAL i Rhodococ-
cus ruber ENV425, a tako:xx Mycobacterium
vaccae JOB5, Pseudomonas mendocina KR1
i meranorpod Methylosinus trichosporium
OB3b [6]. ¥ R. ruber ENV425 BcranoBieHO
cuenupiunmii max poskgaxy HIIMA, merro
HOoAiOHMIT OO MEeHiTPO3yIUoro ILIAXY Y CCaB-
miB, AKMHA Kartanisdyerbcsa P-450 isosumamu.
Tak, KiHIIeBUMU IPOAYKTaMU TAKOT'O PO3KJIALY
€ 3aKucC a3oTy, HiTpPUT, HiTpaT, (hopMaabIeriy,
dopmiaT Ta merunamin. R. ruber ENV425 sna-
TeH A0 3HM:KeHHs KoHieHTpaiiii HIIMA y cepe-
moBuIIi 3 8,3 MKTI/JI 10 2 HI'/JI i 4ac pocTy Ha
mpoIaHi AK OCHOBHOMY cy6erpari [6].

¥ xoni iHIMIUX KOCIiIKEeHDb IIPOaHAaIiB0BaHO
3aTHICTh HATUBHOI MiKpodJiopu i3 cepenseM-
HOMOPCBLKOI IIiIaHoi 6eperopoi JiHii Ha miBHiU-
HOMY Yy30epexxski Cummiaii mo Giomerpapmarrii
Ha(TOIIPOAYKTIB, /e peasibHi aBapiiiHi po3auBu
Bimbyaucs 3a 18 micarnis mo Bigbopy mpob [14].
JoMiHyIOUMMM JecCTPYKTOpaMu BYTJIEBOIHIB
BUABWJINCE IIpegcTaBHUKY poxis Rhodococcus,
Gordonia i Nocardia. ¥Yei isonaru 0yau 3gaTHi
poskJazatu ajdipaTuyHi KOMIOHEHTU 3ab0py[-
HIOBaAYiB i KOJleH 3 HUX He acUMiJIF0BaB apoMa-
TuuHi cmoayku. Ili KOHKpeTHIi aKTMHOOAK-
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Tepii-gecTPpyKTOPU H-aJIKaHIB € IEPCIIEKTUBHU-
MU [JIsI BiTHOBJIEHHS MiIIaHUX I'PYHTIB y30e-
pe:xoksa Cepem3seMHOTO MOPS, OCKiJIbKU BUKO-
pUCTaHHA BiKe aKJIiMaTH30BAHUX aBTOXTOHHUX
MiKpoopraHiamiB 3aBKAu eheKTUBHIIIE, HidXK
iHTpoAyKOBaHUX mecTpyKTopis [14].

Bceranosieno, 1o R. erythropolis DCL14
smaren mo gerpapnarii ByrieBogHiB (Cs—Cig)
B iHTepBasii Temmeparyp 15—28 °C sa mpucyTt-
HOCTi BUCOKUX KOHIIEHTPAIIill XJIOPUAY HATPiIO
(mo 2,5%) [24].

VszaranbHeHi maHi MO0 AECTPYKIIl TOK-
CUYHUX KCEHOOIOTHYHHX CIOJYK OaxKTepiamMu
poxy Rhodococcus maseneno B Ta6u. 1.

Bukopucranuda nmpenacTaBHUKIB
poxay Rhodococcus y mpoiecax
oiorpancdopmarrii

MikpooprauisMmu MOKyTh OpaTH ydacThb y
peakmiax tpamchopmarii (3mMiHa oKpeMux
IIISHOK y MOJIEKYJaX OPTraHiuHMX DPEYOBUH),
IepPeTBOPIOIOYM Ti UM iHII CIIOJYKM Ha HOBI
MPOAYKTU. YMOBUM TIepebiry Imx peakxIrii
M’AKi, 1 B 0araThboxX BUIaAKaX MiKPOOioJIOriuHIM
TpaHcopMAaIliIM BifIalTh IIepeBary Iepen
ximivammu. MoKamBe TaKOMK BUKOPUCTAHHS
GiosroriuHmX mpoIeciB y BUIIaAKaX, Ae IPAMUil
xXiMiuHMII CMHTE3 MOJIEKYJI He3ailicHeHHuiT abo
HeedekTuBHM. Ha cyuyacHomy erati 6ioTpatnc-
¢opmariii CTaHOBJIATH iHTEPEC ¥ IIPOMUCIOBOMY
BUPOOHUIITBI 3 MOTJIALY OTPUMAHHSI TPOAYKTIiB

3 BiITHOBHOI, JeIIeBOI OPraHiuyHOI POCIMHHOI
cuposunu [12, 25].

3 T'PYHTY, e POCTe XMijlb, METOAOM HAKO-
MUYYBAIBHUX KYJBTYp OyJ0 BUIIJIEHO IIITaM
R. erythropolis MLT1, 1o BuUKOpPHCTOBYE [3-
MipIleH SK eIuWHe AKepeso ByrJemoo [25].
ITicna imkyoOarrii 6axrepiit y cepemoBuii 3 7,4
MM B-MiplieHy BU3HAYE€HO OCHOBHUI MPOAYKT
biorpancdopmaitrii — repanios. Ileit moHOTED-
TIEHOBUH CIIUPT IITUPOKO 3aCTOCOBYIOTH y Tap-
dymepii, gira apomatusaiii Muaa Ta MUAHUX
3ac00iB, BUPDOOHUIITBA iHIITUX apOMaTU30BaAHUX
croayK. OCHOBHIM CIIOCOOOM ¥Or0 IPOMUCJIIO-
BOTO OTPMMAHHA € XiMiuHUM cuHTE3 3 B-IIiHEHY
i JuIlle HE3HAUHY YACTUHY OJEP:KYIOTH i3 IIpu-
POIHOI CUPDOBUHMA.

IITe omuu apomatusarop — R(—)-kapBoH —
TAKOXK MOMKHa OJep:KyBatu OioTpaHCchOP-
mairrieio (—)-Tpamc-Kapseouy [26]. Edipui ouii,
110 MiCTATH 6araTo KApBOHY, BUKOPUCTOBYIOTH
Y Xap4oBill MPOMMCJIOBOCTi, apomareparii, Bo-
HU BXOIATH N0 CKJIQAY OCBiKyBauiB HOBITpA
tomro. R. erythropolis DCL14 sgaren mepeTrBo-
pioBatu (—)-TpaHc-KapBeos Ha R(—)-kKapBou
[87]. Beranosiieno, 110 IPOAYKTHUBHICTH YTBO-
PeHHA KapBOHY B omxHo(pasHOMY (epMeHTepi
06’emom 3 i1 cranoBuiia 31 mr/u - rox [26]. Te-
Tepodasue KyJabTuByBaHHA mitamy DCL14 3a
IPUCYTHOCTiI CUJIKOHOBOI 0JIil majo 3Mory
MigBUIIUTY BUXig KapBoHY B 2,5 pasa [27].

R. opacus B-4, isonboBaHU# AK CTINKUH 10
OpraHivYHUX PO3UYMHHUKIB MiKpOOPraHisM, 31aTeH

Tabauys 1. [ecrpykuia KceHoGioTHKIB 6akTepisvMu — npencrasankamu poxy Rhodococcus

IItam KcenobGioTnuHa cmoayka Konuenrpamis ;(S:'l?;)r;ri:;ﬁ Jlireparypa
R. jialingiae djl-6-2 Kapbennasum 100 mr/xn 949% (60 rox) [17]
3Mmimana KyJabTypa
Pseudomonas sp. NBM21 Cywmirit o-, M- Ta N-KCUJIOJY BiodinsTp 180 r/m3/rog [9]
ta Rhodococcus sp. BTO62
Rhodococcus sp. RHAL Cymim g%‘;;‘ﬁfigo‘m“x 10 mr/mn |80-100% (72 rom)|  [13]
R. erythropolis DSM 14303 Adnaroxcun By 1,75%0 66,8% (72 ron) [1]
R, hodachrous ®uryopen 1 MM 100% (24 rox) [22]
Rhodococcus sp. WU-K2R Hadrorioden 0,27 mM 80% (120 rogx) [11]
R. aetherivorans IAR1 Tomyon 10 mu/n 100% (48 1i6) [23]
R. rhodochrous OBT18 2-aminobeHsoriazon 0,5 MM 99% (25 rox) [2]
Kapbamagemnin 9,5%o0 15% (28 xi6)
R rhodochrous ATCC Cyanamerioson 43,4%o 14% (12 1i6) [7]
CynbhameTorcasor 31,6%o0 20% (36 xi0b)
Rhodococcus sp. L4 Tpuxyoperuies 80 MM 36% (8 rox) [15]
R. ruber ENV425 N-=iTposoguMeTHIaMiH 8,3mr/xn 76% (18 ron) [6]
R. erythropolis DCL14 MagyrT 2-32 mi/n 100% (9 mic.) [24]
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BUKOPUCTOBYBATU SAK TiapodinbHi, Tak i rixpo-
dob6Hi cyberparu [28]. Beramosiewno, 1o 1eit
IITaM MOKe YTBOPIOBATH iHAUTO 3 iHZOJIY Ta O-
KPe30JI 3 TOJIYOJIY 3a OJHOYACHOTO CIIOYKMBAHHA
IVIIOK03HU 1 oseiHoBol kucisoru. Tak, 3a 12 rog
R. opacus B-4 yrBoproBaB iHAWro i 0-Kpes3oJ
(0,217 i 2,12 mr/ma Bigmosiguo). MoskauBicTs
OTPUMAaHHSA IIUX PEUYOBUH 3a JOIIOMOIOI0 IIPOC-
TUX OiOJIOTIYHMX TEepPeTBOPEHb € TOTEHILiiHO
BaKJIMBOIO 3 MPAKTUYHOTO MOTJIAAY, OCKiJIBKN
Ha Cy4YaCHOMY eTalli IX OJep:KyIOTh CKJIATHUM
XiMiYHHMM CHHTE30M.

Bakrepiio, 110 poskjgamae HiKOTHH, BUKO-
PHCTOBYIOUU MOT0 AK €IUHE YKEPEJIO BYTJIEITIO
i azoTy, OyJ0 izomboBaHO Ta imeHTUDIKOBAHO
sixk Rhodococcus sp. Y22 [29]. Hikorus (1,0 r/x)
OyB MeTab0JIi30BaHUH [IUM IIITAMOM YIPOLOBIK
52 rox ipu 28 °C ta pH 7,0. BecranoBiieHo, 1o
raitTuam Rhodococcus sp. Y22 zpatHi poskJia-
JaTh HiKOTWH JK i3 PO3UMHIB, TaK i 3 TIOTIOHO-
Boro Jjuctsi. Ile pooutrs Rhodococcus sp. Y22
MOJKJINBUM 0i0JIOTiYHKMM areHTOM JJIsi PO3KJia-
Iy HIKOTUHY Tig yac o6po0IeHHS JUCTA TIOTIO-
HY y IIpoIleci TpoMuCJI0BOTO BUPOOHUIITBA TIO-
TIOHOBUX BUPOOiB [29].

Bioguzens, moHOANKiIEedipu TOBroJIaHITIO-
TOBUX JKUPHUX KHCJIOT 3 KOPOTKOJIAHIIOTOBUMU
CIIIPTaMM, CUHTE30BaHi 3 TPUAMJITJIIIIEPULIB
(TAT"), moKyTb OyTH Omep:KaHi 3 BiZHOBIIIO-
BaJILHUX ApKepest (pocaumuHol 6iomacu). Bakre-
pii poxis Streptomyces, Nocardia, Rhodococ-
cus, Mycobacterium spaTui HakommuyBaTH
TAT 3a agimity azory [30]. BcranoBieHHA MOK-
auBocti cuHTedy TAI' 3a BHCOKMX KOHIIEHT-
parriii TJII0K03M € BaXKJINBOIO IePEYMOBOIO IJIA
OZleP:KaHHS IUX CIOJYK 3 IEJII0JI030- Ta KPOX-
MmajyieBMicHOI cupoBuHu. IlokaszaHo, 110 B IIpo-
meci pocty R. opacus PD630 ma mensci Bmict
TAT y kaitunax mocsarae 52% [31]. Taki mani
cBimuaTh, IO e HITaM MOXKHa BUPOIIYBaTH
Ha JeIeBUX JAsKepeisiaX BYTIJIEII0, OTPUMAHUX
i3 CiTBCBHKOTOCIOAAPCHKUX KYJIBTYP, OJIA BU-
pobHUIITBa 0ioAM3€IBHOTO IIaJINBa.

AxpmioBa K-Ta
AxprtoHiTpII

Kounenrpamisa akpuiaorirpuay, MM
Konuenrparisa akpuioBoi kucaoru, MM

TpusBaiicTs iHKy6anii (xB)

AKDPHUIOBY KHCJIOTY 3aCTOCOBYIOTDH ¥ BUPOO-
HUITBI akpuaoBux edipiB (meruaaxpwuiar,
eTUJAKPUJIAT, OyTHUJIAKPUIAT i 2-eTHITeKCH-
JIAKPUJIAT), BUKOPUCTOBYBAHUX [JISA ONEPIKaH-
HA MPOMUCJIOBUX TOKPUTTIB, KJeiB, Iamepy,
TeKCTUJIbHUX BUPOOiB, CMOJI, (DIOKYJISAHTIB TO-
mo [32]. IloTouHmMi MPOMUCJIOBUM IIOIMUT Ha
AKPUJIOBY KHUCJOTY 3aJ0BOJBHAETHCA Ximiu-
HUM CUHTE30M, KNI 0a3yeThbCsa Ha KaTaaiTud-
HOMY OKINCHEHHi WPOIIiJIeHy uepes3 aKpoJieiH
B ogHy a0o nBi cramii. BiorexHoJsoriuni Ta
bioxaTamiTUYHI HpollecM € eKOHOMiuHimmMu
i 6esmeuHimumu. I3 3abpyaHeHoro HadTOIO
3pasKy I'pyHTy OyJIO i30/IbOBaHO IIITaM, iHAEH-
tudikosanwmii ak Rhodococcus ruber AKSH-84,
3maTHUU 3mailicHioBaTH OioTpaHchopMalliro ak-
puioHiTpUIy B akpuiioBy KucJaory [32]. ITopis-
HAHO 3 iHINIMMHU OKepesiaMUu BYIJIEI0 y pasi
pocty Ha ruinepoJi (10 r/x) cmocTepiranau Bu-
COKY HiTpHJIa3Hy aKTHUBHiCTB, IO 3a0e3meuy-
Bajia 0iOKOHBEPCilo aKPUJIOHITPUIY B aKPHUJIO-
By KuCJOTYy. MoJeKyjdapHa Maca OYHUIIEeHOTO
eH3UMy cTaHoBumIa Maiixke 41 kJla, 1110 6J1M3HKO
0 MOJIEKYJIApHOI mMacu Hitpmiaasu R. rhodo-
chrous K22 [33]. Hitpunasi R. ruber AKSH-84
IpUTaMaHHa MIUPOKa cybcTpaTHa crerudiy-
HIiCTP i 3MaTHICTD riipoJrisyBaTH pisHi HiTPpUIN
(amiaTuuHi MoHO- i AMHITPUINM, apOMATUYHI,
rerepornukaiuni) y koumenrparii 100 mM. Ax-
010 [OJIsd iIHTAKTHUX KJITHH e(peKTUBHICTH
6iokonBepcii cranosuia 63% (3a KoHIEHTpA-
il akpuroBoi kucaotu 126 MmM) uepes 120 xB,
TO 3a BUKOPHMCTAHHSA OYMINEHOI HiTpmiaasm —
929%0 3a KoHIleHTpaIlii akpuaoBoi Kucaotu 183
MM uepes 30 xB (puc. 1) [32]. I1i gocxigxenns
MMOKa3yIoTh, IM0 OioTpaHcdopMaliid axpHJIo-
HiTpUJIy B aKPUJIOBY KHCJIOTY 3a JOIIOMOTOIO
Hosoro mramy R. ruber AKSH-84 mosxe 6yTu
BUKOPHCTAHA B «3eJIEHOMY» OiocmHTEe3i arkpu-
JoBoi Kucaotu [32].

Haiikpamuii mpukJaag IIPOMHCIIOBOTO BU-
KopucTaHHA Hitpuiarizparasu R. rhodococcus
J1 — BUPOOHUIITBO AKPUJIAMIiLYy 3 aKPUIOHIT-

MM

AxpuioBa K-ta
AxpusnoniTpua

Kounenrpanis akpuiaonirpuiay, MM

TpuBaisicTs iHKy6amii (xB)

Konuenrparis ak puaoBoi KUCIOTH,

Puc. 1. BiorpancdopMmanisa akpUIOHITPHIY B aKPUJIOBY KHCJIOTY:
a — iHTaKTHUMY KiiTuHaMU, 6 — 3a JormoMororo ouunireHol Hirpuiaasu Rhodococcus ruber AKSH-84 [32]
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puiy, 1o Ha 1eit yac carae 30 Tuc. T/pik [3].
BucorkoakTuBHY HiTpHITiApPaTasy, BUALIEHY 3i
mrramy R. ruber gtl, immob6inisyBanu Ha HEMO-
In(piKoBaHMX OKCHUAAX AJNIOMiHiI0O i Byriele-
BMiCHUX copOeHTaX, IO CYIPOBOIKYBAJIOCS
MiABUIITEHHAM V KiJbKa pasiB i TepmocTabinn-
HocTi [34].

Bytupaming — BasksimBa xiMmiuHa peyoBUHA,
1110 HabyJia 3aCTOCYBaHHSA IJIA CUHTE3Y TiIpoKca-
MOBUX KHCJIOT i peryJBaHHS PEOJOTiYHMX
XapaKTePUCTUK CHUCTEM IIiJ Ji€l0 eJIEeKTPUYIHO-
ro mouas. Hirpuarigparasa Rhodococcus
rhodochrous PA-34 karajisye mepeTBOpeHHS
oyrupouiTpury B 6yrupamin [35]. Buxin 6yTu-
paminy craHoBuB 597 T 3a TaKMX YMOB: KYJIb-
TUBYBaHHA y ¢epmeHTepi o6’emom 1
yapoaoB:k 6 rox mpu temneparypi 10 °C, KoH-
neHTparnia 6yrupouitpury 60% (06’emua yacT-
ka) [36]. ¥V xoxi momanbimoi po6Goru mrTam
R. rhodochrous PA-34 6yiio mignano mii ximiu-
HOro MmyTrareHy N-meTtuii-N-uiTpo-N-HiTpO3OTY-
amiguay. OTpuMaHWII MYTaHTHHH IIITaM Xa-
PaKTepu3yBaBCsA CHHTE30M HiTPUJITiZpaTasu i3
BABiui Buimoio akruBHicTio [35]. Taki peayib-
TaTH BiIKPUBAIOTh HOBI MOMKJIMBOCTI IJIs
inTencudikamii mpomecis 6GioTpaHchopmarrii,
1110 Bif0yBaIOTHCA IIiT Ji€I0 IIbOTO €H3UMY.

Ockinmbpku poboTa HaJ SOCTiAKEHHAM i BUB-
YeHHAM NLJIAXiB Meraboaismy, TeHiB i ix
TIOCJIIIOBHOCTEM, CTPYKTYpPU clieru(piuyHmX €H-
3UMiB Ta IXHbBOI i1 TpuBae, MOMKJIMBI ¥ iHIITi ra-
JIy3i Ta HATPSAMU BUKOPUCTAHHA OaKTepiit poay
Rhodococcus.

IIpakTHuHe BUKOPUCTAHHSI MEeTA00IITIB,
CHHTE30BaHUX OAKTepiaMu pomy
Rhodococcus

Ho meraboiiTiB, cMHTe30BaHUX OaKTepid-
mu poxy Rhodococcus, 1110 HabyJ/Iu TPaKTUIHOTO
3aCTOCYBaHHA y Cy4YaCHUX TEXHOJOTiAX, Haje-
JKaTh IOBEPXHEBO-aKTUBHI DPEYOBUHU, €K30-
mojricaxapuay, aHTUOIOTUKM 1 CIIOJYKH 3 aH-
TUMiKPOOHUMHU BJIACTUBOCTSIMU TA €H3UMU.

Anmubiomuku ma aHmubiomuuHi cnony-
ku. 3 KyJbTypaiabHOl piguunu mramy Rhodococ-
cus jostii KO1-B0171 na xpomaTtorpadiuuamx
KOJIOHKaX 0yJ0 BUIijeHO Ii OUHMINEHO OBa aH-
TUMiKOOaKTepialbHi menTuau, HasdBaHi Japia-
Tue A i smapiarua B [37]. IIi peuoBuHuU
mpuraivysasu pict Mycobacterium smegmatis
3a KoHmeHTpatii 3,13 i 6,25 MKr/mJ BigmoBizg-
Ho. Kpim Toro, smapmarun A imrioyeas picT
Mycobacterium tuberculosis 3a xkommenTparii
0,39 mkr/mia [37].

Iamuit anTubioruk, aypanua RE, Oymao
i3ospOBaHO 3 KYJBTypaJibHOI piamHuU R. ery-
thropolis JCM 6824 [38]. 3a ximiunoio mpupo-

moro aypanui RE moxi6uuii no aypanuuy C —
auTubioTukKa, cuHTe3oBaHoro Stigmatella
aurantiaca [39]. Oaguak mopiBHAHO 3 ayparu-
HoMm C, RE mpuramaHHa IIMpIia Ta CUJIbHiIIA
aHTuOaKTepiajbHa i HAa IPaMIIO3UTHUBHI GaK-
Tepii [38].

Rhodococcus fascians — sigomuii ¢gitoma-
TOTeH, IO Bpaskae AK IIOKPUTOHACiHHi, Tak
i romonaciuui pocaunu [40—43]. V 1abopaTop-
HUX yMOBaX KYJbTHUBYBaHHSA IIUX OaKTepii
cuHTe3y aHTHOIOTHKIB He cIlocTepiraau, TOKU
iX He MOMICTUJI B YMOBH JKOPCTKOI KOHKYPEH-
11ii, BUpoIIyouu ciijgbHO 31 Streptomyces pada-
nus [44]. CuuresoBaHi 3a TAaKUX YMOB PEUOBU-
HU, Ha3BaHI POOCTPEIITOMIITMHAMY, HAJIEXKATh
0 TOTO CaMOro KJIacy aMiHOTJIIKO3uAiB, IIIO
¥ CTpenTOMIIIUH. YJKe IIEPIIi K TeCTU II0Kasa-
JIY, TIT0 POAOCTPenTOMiInHY e(heKTUBHO SHUIITY-
IOTH IIOB’ sI3aHi 3 TaCTPUTOM i BUPA3KOIO IILTyHKA
6akrepii Helicobacter pylori it He iHakTuUBY-
IOThCA B YMOBAaX IIiABUINEHOI KUCJIOTHOCTI (Ha-
MPUKJIAJ, 3a IPUCYTHOCTI IIJIYHKOBOI'O COKY).

Exsononicaxapudu. Bimomo, mo 6axTtepi-
am poxy Rhodococcus mpuramanHa 37aTHICTD
o cuHTe3dy ex3omnouicaxapuais (EIIC) [45—47].
Tak, GenszenronmepauTHuii mram Rhodococcus
Sp. 33 MoKe yTBOPIOBATH BHAUHY KiJIbKiCTB ITO-
3aKJITHHHOTO moJlicaxapuny, AKUHA OyJ0 Has-
BaHO «33 EPS». BiH cuipusie migBuUIIieHHIO CTiii-
KOCTi KJITHH IIpoAyIleHTa H0 OeH3UuHY,
0CO0JIMBO HA MIOYATKOBUX eTalax B3aeMoOmii 3
TOKCHUYHOIO CIOJIYKOI0. BecTaHOBIEHO, IITO IieH
EIIC ckaamaerneda 3 D-ramaxTosu, D-riaoxosu,
D-mamosu, D-TirioKypoHOBOI KMCJIOTH Ta IIipo-
BUHOTPAJHOI  KHUCJIOTHU Yy  MOJISAPHOMY
crmiBBigHomenni 1:1:1:1:1 [46].

R. rhodochrous S-2 cunresye mosakiaiTus-
HUH moJricaxapuj Macoio B KiJibKa MiJIbHAOHIB
IaJIbTOH, II0 CKJaxaeTbcsa 3 D-rirrokosu, D-ra-
naxTosu, D-maHo3u, D-TiII0oKypOHOBOI KMCIOTH
y MoaspHoMy cmiBBimmommemui 1:1:1:1 [47].
¥ fioro cTpyKTypi 0ys0 Takosk BuaBieHo 0,8%
(MacoBa yacTKa) oKTageKaHoBoi Ta 2,7% (ma-
coBa 4acTKa) rekcasexaHnoBoi kucJuaor. ITokasa-
HO, 1110 3a mpucyTHOCTi 11boro EIIC auki mramu
POIOKOKIB, He 3JaTHi 3aCBOIOBATU BYTJIEBOIHI
HadTHu, HabyBaioTh TaKkoi 3maTHOocTi. [Togansbimi
JOCJIiM:KeHHA MoKasaau, Imo goxaBaHHs EIIC
mramy S-2 mo 3a0pymHeHoi Ha)TOI MOPCHKOI
BOAM MiIBUIIYBaJIO Ierpajalliro IIoJiiapoma-
TUYHUX BYIJIEBOAHIB Ha(TH, CYIPOBOIKYyBa-
JocAd eMyJIbTYBaHHAM HadTu i 30iibIIeHHAM
KiJIBbKOCTI MOPCBKUX OaKTepili, 10 po3KJiaja-
IOTh IoJIiapoMaTuuHi ByryeBogHi [45].

Ensumu. MikpoOHI Xo0JIeCTEPUMHOKCUIA3K
KaTajli3yloTh OKHMCHEHHA ¥ idomMepusalliro xo-
JecTeposy. IHTepec 40 IMX €H3UMIB IOJIATAE
mepenyciMm y MOJKJIMBOCTI BUKOPHCTAHHS 1X
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IS BUSHAUEHHS XOJIECTePOJy B 06ioJOTiuHMX
3pasKax, XapuoBUX IPOAYKTaX, a TAaKOXK y 6io-
KoHBepcii Oaratrrox 3B-rizpoxcucrepoinis
y opraniuni posunuaauku [48]. R. erythropolis
ATCC 25544 cunTesye acoriioBaHy 3 KJIiTHHA-
mu (55%) Ta mosakaiTunny (45%) x0s1ecTepoi-
oxcugasy, Rhodococcus sp. 501 — mosaki-
TUHHY XO0JIECTEPOJIOKCHUA3y 3a YMOB POCTY Ha
CEepeIoBHUIIi 3 XOJE€CTEPOJOM AK E€TUHUM IKe-
peJsiom ByTIIeltio [49].

Bakrepii pogy Rhodococcus Takoxx cunTe-
3YIOTH IITe OJWH HNPAKTHUYHO ITiHHUNA €H3UM —
rokainecrepady (KokE), sky ocranuiMm yacom
POBTJIANAIOTH K NOTEHI[INHUI TepaneBTUYHUHN
areHT AJA JiKyBaHHSA Tepelo3yBaHHA Ta KO-
rainoBoi samesxuocti [50, 51]. KokE Geamnoce-
PeIHbBO PO3KJaTae KOKalH y HEaKTHUBHI IIPO-
IYKTH, THUMYacOM SAK TPaguWIiiiHI migxomm
BUMAraooTh OJIOKaau KOKaiHy Ha 0e3iiui MmoHO-
aMiHHUX TPAHCIOPTEPiB Ta 10HHWMX KaHAJIiB.
IToBuominuocTi HatuBHOI (hopmu KokE mepe-
Ko Kae toro inakTuaiia npu 37 °C. ¥V xoxi
ceJeKTUBHOI PobOoTH OYJIO OTPUMAHO MYTaHT-
HUH IIITaM, 1110 TPOAYKY€E TepMOocTabiabHy hop-
my mboro emaumy Coce-1169K/G173Q [50].
Kineruuni mocaigsxkeHHsa in Vitro moxkasymoTs,
mo mepiox mamiBposmaxy Coce-1169K/G173Q
cranoBuTh 2,9 moou mpu 37 °C, mio B 340 pas
GinpIre, HidK g HaTuBHOI dopmu. OTiKe, To-
JIOBHI IIEPEemIKOAN 1A KJIIHITHOTO 3aCTOCYBaH-
HA KokE mosaratmoThs y #ioro TepMoHecTabiab-
HOCTi, INBHAKiN merpagamii IUPKYJIIOOUYAMUA
mpoTeasaMu i MOTeHIiWHIN iMyHOTeHHOCTI.
J1s1 po3B’A3aHHA UX TIPOo0JIeM OYJI0 BUPITITEHO
Moau(iKyBaTH €H3UM HPUETHAHHAM II0JIieTH-
aenraikosao (IIET). Orpumani gami cBiguars,
mo Taka moamikaiia cupuse 3axucty KokE
Bim TemoBoi merpagarrii ta mii mporeas. Oxpim
TOT0, IOIePeHI pe3yabTaTu iN ViVo JOBOIATE,
mo ITET-dpopma KoxkE, ak i maruBHa KokE,
3MOTJIM 3aXWCTUTU TBApPUH BiJl CIPUUYMHEHUX
KOKalHOM oTpyiHuX edexTis [51].

Iloeéepxneeo-axkmueni pewosunu. llpen-
craBHMKHU poxy Rhodococcus e Bizomumu mpo-
IYIIEHTaM! TIOBEPXHEBO-aKTUBHUX Ta €MYJIbIY-
BaJIbHUX PEUOBUH, AKMM IIPUTAMAaHHUHA 3HAUYHUHA
OPaKTUYHUHA ITOTEHITia.

Ilepmri craTTi, y AKuX OyJiu omucaHi mpes-
crasauku poxy Rhodococcus sk mpomymenTH
PEeUYOBUH i3 TOBEPXHEBO-aKTUBHUMU BJIACTU-
BocTamu, 3’ apuauca y 7/0—80-x poxax XX cr.
[52—54]. BiaToai 6yJsio mpoBeaeHO 3HAUHY TE€O-
PEeTUUYHY Ta MPAaKTUIHY POOOTY 3 MOCTiAKeHHA
ITAP-cunTe3yBaJIbHOI 3JaTHOCTI ITUX OAKTEepiii.
Tak, OyJio BU3HAUEHO, IO 3a XiMiUHOIO IPUPO-
JIOI0 CHHTE30BaHi POJOKOKAaMU IMMOBEPXHEBO-aK-
TUBHI pPeUYOBWMHU € TperajJo3oMiKoJiaTamMu,
BCTAHOBJIEHO 3aKOHOMIPHOCTI iX cuUHTe3y, Me-
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xaHismu aii Ta poab mia Kiaituu [55-59]. Bak-
Tepii poxy Rhodococcus posrisgaroTs AK mIpo-
OYIEeHTH IPAKTUYHO I[IHHUX PEYOBUH 3 €MYJIb-
TYBAJbHUMM Ta IIOBEPXHEBO-aKTUBHUMU
BJIACTHUBOCTSAMMU B y3arajJibHIOIOUUX OTJIALAX
[55, 57].

Hesxi IIAP, cuHTe30BaHi POJOKOKAMU’, €
HaBiThb e)eKTUBHIIIINMU 3a CHHTETHYHi abo B3a-
raji He MalOTh CHHTEeTUYHUX aHajoris [58, 59].

Onuak arkicuumii ckaan ITAP pisHux BumiB
Ta mTaMiB BigpisHaeTsca. 3okpema, y R. ery-
thropolis 51T7 IIAP — tperanosorerpaedip,
III0 CKJIAJAETHCS i3 IIIeCTr KOMIIOHEHTIB. OJHO-
r0 BEJMKOrO Ta NI’ SATU MEHIINX, MPU IIbOMY
rizpodobHa cKJgamoBa MicTuTh Bix 9 mo 11
aTomis Byrieio [60]. ITAP, yresopiosasi R. fas-
cians A-3, — 1e pamHOBMicHI riaikomimigm
[61]. R. erythropolis 3C-9 yrBopioe 2 Tumnu
ITAP: BinbHI JKMPHI KUCJIOTH Ta TJIIKOJIiIigm
[62]. BusiBieno 1mrouatimesniiie 12 BUAIB Bijib-
HuX »KupHUX KucjaoT Cq—C,, Ta 2 BUAM TIIiKOJIi-
OigiB: TVIIOKOJIIIIIAM Ta Tperajgosojimiam, AKi,
OKPpiM BYTJIEBOIHOI CKJIQJOBOI, TaKOK Bimpis-
HAIOTHhCA KiJIPKIiCTI0O HeHACHMYEHUX KUPHUX
KHCJIOT Ta JOBXKUHOIO IXHiX JIAHITIOTiB, IIT0 BXO-
IATH 0 CKJany JimigHol ckaagosoi ITAP [62].
R. ruber mpogykye ITAP, ocHOBHMMU KOMIIO-
HEHTaMU SKUX € BijabHI 'KupHi Kuciaotu [63].
R. fascians DSM 20669 cuHTe3ye THUIIOBi AJs
POIOKOKIB ITOBEPXHEBO-aKTUBHI Tperajo30JIi-
migu [64].

Bognouac y craaxni ITAP Rhodococcus sp.
TW53 He Oys0 BUSBJIEHO TpPerajo3oimigis
[65]. ¥V pesyabTari eKcTpaKIlii 150ro KOMILIEK-
cy ITAP cywmimmio xyiopodopM/MeTanoJ1/Boaa
Ta IOJAJBIIOr0 XpomaTorpadiuHoro aHamizy
OCHOBHY HMOro CKJaJoBy OyJ0 BHUBHAYEHO SK
JinmomenTtun, a oteke, 1 W53 € mepiirtum BizoMum
mpeacTraBHEUKOM OakTepiii poxy Rhodococcus,
1110 or0 cuHTe3y€e. ByJ10 3aIIpOIIOHOBAaHO HA3BY —
pomodakTH. BusHaueHHA JrinogiabHOI (hpaKIril
ToKasaJio, II0 JIIMONenTHa MICTUTh HpUHAWNMHI
LIiCTh JKUPHUX KUCJIOT 3 JOBXKWHOIO JIAHITIOTA
C14—Cy9, cepen AKMX HACWUUYEHI KHUCJIOTH CTa-
HOBJIATE 81,44%, a maJpMiTHHOBA KUCJIOTA —
6inpmry uactuny (58,62% Bing saranbHOI Kiab-
kocti). TigpodinbHuil pparMeHT JiOMENTULY
CKJIaZlaeThCA 3 I’ ATH BUAIB aMiHOKuCJIOT: Ala-
lle-Asp-Met-Pro. MinimasnbHe 3HAUEHHS II0Be-
PXHEBOTO HATATY OUYUIIEHOTO POAODAKTUHY
cranoBuyio 30,7 mH/m [65].

Rhodococcus wratislaviensis BN38 cunte-
3ye ITAP 3a mpuCcyTHOCTI JIiMiTYI0OUMX KOHIIEHT-
paiiii asory i awuiie Ha riazpodgobuHux cyodocrpa-
Tax, BUKOPHUCTOBYIOUM H-aJKaHU — Bix
H-OKTaHy [0 H-TenTafexkany [66]. Anaris moka-
3aB, IO 3a XiMiYHOIO IPHUPOIOI0 YTBOPIOBaHi
ITAP aBasaiors coboro 2,3,4,2'-TperajosoreTpa-
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edip, B AKOMY BYTJIEIIeBi aTOMU Y IIOJIOMKEHHIX
2, 3i 4 erepudikoBaHi 3aIUMIKaMU OKTaHOBOI
KHUCJIOTH, a MOJIeKyJdpHa Maca CTaHOBUTH
876 r/Monb. BuABIeHO TaKoOMK CIAiOBi Kijmb-
Kocti immioro 2,3,4,2'-rerpaedipy TperaJyiosu
3 MOJIeKYJIsapHOI0 Macoio 849 r/moas. [ToBepx-
HeBUII HATAT BOJAM IIOCTYIIOBO 3HMIKYBaBCS 3i
30iabiieHHAM KoHmeHTparii ITAP Bixg 72 MmH/m
oo 24,4 mH/™ i 3a KoHIeHTpalii Bix 5 mr/xa
KKM sanummascsa mocrifinum [66].

CybcTpaT, BUKOPUCTOBYBAHUWM HPOAYIIEH-
TOM fAK [KepeJjlo ByIJelllo, IIeBHOIO Mipoio
BILIMBAa€ Ha CTPYKTYpy i BiaactusBocTi ITAP.
3okpema, pict R. erythropolis ATCC 4277 ua
TJIiIEePOoJIi IPU3BOAUTD 10 BUBLJIbHEHHA B KYJIb-
TypaJibHy PiINHY PEUOBUH 3 TOBEPXHEBO-aK-
TUBHUMH BJIACTUBOCTSAMM, 3a3BUYAH 3B’ A3aHU-
MU 3 KJITUHHOIO CTiHKOM0 [67].

Rhodococcus sp. TA6 6yio Bugineso i3 3a-
6pynuenoro HadToo iparcbxkoro rpyary [68].
IIram cuHTE3yE MO3AKIITUHHNT KOMILIEKC I10-
BEPXHEBO-aKTMBHUX PEYOBUH i3 MOHOTJIiIIepPU-
IiB, OUTIIIEepUAiB, TVIIKOJIIiTIiB Ta MiKOJOBOI
kucnoru. Ilomanpini gocaifkeHHA IIOKa3asu,
o ITAP, yrBoperi TAG, BUABIAIOTH EMYJIbIy-
BaJIbHY crieru(pivuHiCTh M10/10 JOBTOTOJAHITIOTO-
BUX BYIVIEBOJHIB, 3JaTHi yTBOPIOBATU CTa0iIb-
Hi emysbcii 3 pi3HMX BYIJIeBOOHIB — Bifg
MEeHTaHy [0 JerKoro MOTOpHOro Mactuia [68].

VY Hammx nomepemHix JOCTiMKEeHHSIX i3 3a-
OpynHeHUX HadTOIO 3paskiB I'PyHTY i Bogu Oy-
JIO BUAiJI€HO IMITaM Ha(TOOKMCHIOBAJIbHUX OaK-
Tepiit, imenrtudikoammit Ak Rhodococcus
erythropolis EK-1 [69]. IIltam 3apeecTpoBaHO
B Jlemo3mrapii mikpoopranismiB IHcTuUTyTy
Mikpob6iosorii i Bipycosorii im. II. K. 3abosoT-
woro HAH Vxkpainu 3a Homepom IMB Ac-5017.

Bceranosieno 3patHicTs mramy R. erythro-
polis IMB Ac-5017cunTtesyBaTu MeTaboIiTH
3 TIOBEPXHEBO-aKTUBHUMH i eMYJIbI'yBAIbHUMU
BJIACTHUBOCTAMM IIiJi Yac POCTy Ha Tigpo@ijn-
Hux (TJII0K03a, eTanos) Ta rigpododuunx (pigki
napadinu, rexcamexan) cybcrparax [70-72].
ITopiBuAHO 3 Bigomumu mpoxyienTamu ITAP
IIITaM Mae Taki mepesaru. cuutedye ITAP Ha ce-
peIoBHUINi 3 HU3BKUM BMicTOoM coJelt (3 r/u), He
notpebye (aKkToOpiB PoCTy, XapaKTepUIYEThCS
BucokuM Buxopom ITAP Bix cy6erparty (mo 70%6).

IToxasamo, 1o R. erythropolis IMB Ac-5017
CUHTE3Y€E K BiJbHI, Tak i acormiioBaHi 3 KriTu-
"Hamu IIAP, axi 3a xiMiuHOIO IIPUPOAOIO
€ KOMILJIEKCOM TJIiKo-, (poco- i HeATpaIbHUX
JImigiB 3i crIoTyKaMu II0JIicaxapuIHO-ITPOTEIHOBOI
mpupoxu [70, 71]. Tnikoinigu mpeacTasieHi Tpe-
raJIO30MOHO- 1 guMmikosiatamu, (ocdorimign —
docharuauariaineposom, GochaTuguIeTaHoO-
Jdaminom, nudochaTUIUITIIIEPOSIOM, HEHT-
paabHi Jginmigm — IETUJIOBUM CHOUPTOM,

HaJbMiTUHOBOIO KHCJIOTOIO, METHUJIOBUM eqi-
POM H-IIEHTaAeKaHOBOI KMCJIOTH, TPUIJIiIepH-
JaMH, MiKOJIOBIMU KHCJIOTaMHU Ta iH.

BeranoBiaeHo mokIuBicTh iHTeHcu(piKaIii
cuutesy ITAP omTumisalii€eio yMOB KYJIbTHUBY-
BaHHA NPOAYIIEHTIB AK y KoJyi0aX, Tak i B j1abo-
paropHomy (Gepmentepi [70—73], BHeceHHSM
Yy cepefioBHUINle 3 €TAHOJOM YU TeKCaJeKaHOM
C,-IuxapOb0oHOBUX KUCIOT (IIOIIePeaHUKIB IJIf0-
KoHeoreHeay) i murpary (peryasTopa CUHTE3Y
aimigis) [74—77], momudikaiiero cepegoBuIa
HAa OCHOBI JOCJIiIKeHHA 0codJInBOCTE MeTabo-
JisMy rekcagekany B mramy IMB Ac-5017
(3HM!KEHHA B CepejoOBUINI KYJIbTHUBYBaHHA
BMicTy iHri6iTOpiB i migBUIIIeHHA aKTUBATOPiB
KJI04oBUX eH3uMiB 6iocunresy ITAP) [78].

Tak, BUBHAYEHHA ONTUMAJbHUX YMOB
KyaptuByBanusa R. erythropolis IMB Ac-5017
Ha eTaHoJi (KOHIleHTpallid cyocTpaTy 2%, KOH-
nentpanisa KNO; — 1,5 r/xa, TpuBasiicTs KyJib-
TUByBaHHsA — 168 rom) maso smory yTpudi mia-
pumutu cuHTe3d ITAP [70]. MaxkcumanbHuit
cuared IIAP nig vac xynpruByBauHa R. ery-
thropolis IMB Ac-5017 mHa rekcaaexaHi B KoJi-
0ax Ha KadaJlli cIiocTepiraBes 3a TaKUX YMOB:
KOHIIeHTpAaIlisad rekcagexkany 2%, cHOiBBigHO-
menHa C/N = 49:1, mxepeio azory NaNO;, Ha-
ABHICTHL Yy cepenoBUII ioHiB 3ajisa, Koedi-
nient macoobminy 0,14 r O,/x rof, TpuBaIicTh
KyabTuByBauHa 168 rox [71].

Bceranosieno, 1o xationn Kajiro € iHrioi-
TopamMu aJKaHriapokcuiaasu i HAIID -zanexHOI
aJIbIerignerigzporeHasy, a KaTioHM HaTpilo —
aKTUBaTopaMM NIuUX eH3uMiB y mramy IMB
Ac-5017 [78]. 3umKeHHA B cePeJOBUII KYJIb-
TUBYBaHHA KOHIIeHTpAIlil KaTioHiB KaJjiio 10
1 MM, migBuIlleHHA BMiCTYy KaTiOHIB HaTpiio 10
35 MM, BHecenHs 36 MKMOJb/J ioHIiB 3amiza
(I1), HeoOxigmoro A1 GQYHKIIOHYBAHHA aJIKaH-
rizpokcuiasu, CyIpOBOAKYBAJIOCA 30iIbIIIeH-
HAM aKTHUBHOCTI eH3UMiB MeTaboIisMy H-TeK-
caJleKaHy, a TaKOXK IiJBUINEHHAM y 4 pasu
KinbKkocTi cunTesoBanux ITAP [78].

Heobxigaum eTamom pos3poOieHHA TeXHO-
JIoTii MiKpOOHOTO CHHTE3y € MacIlITa0yBaHHS
mpoiiecy Ha (pepMeHTaIifiHoOMy OOJagHaAHHI.
KynvsTuByBanua npoaymenta y depmeHTepi
Jla€ 3MOTY TaKOK JOCIiAUTY BILJIUB Ha OioCcuH-
Te3 TAKUX BAXKJIMBUX ITapaMeTpPiB, K aeparlid,
HIBUAKICTh IIePEMIIllyBaHHSA, PEIKUM BHECEHHS
cyocrpary, pH Ta iH., 1[0 CyTTeBO IiAgBUIIYyE
e(heKTuBHICTh TeXHOJIOTI].

Hessaxxaioun Ha BeINMKY KiJbKicTh ITy0JIi-
Kallili, IpUCBAYEHUX OCTiIKeHHAM MiKpo0-
uux ITAP [55, 57, 79-82], BimomocTi mpo
MacIITadyBaHHsS TEXHOJIOTIiH ixX OiocuHTe3y um
0COOJIMBOCTI YTBOPEHHS IIUX MPOAYKTIB MiK-
pOOHOTO CHUHTE3y y IIpoIleci KyJbTUBYBAHHSA
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MiKpOOpraHidMiB-IPOAYIIeHTIB y JaboparTop-
Hux 6iopeakropax HeuucienHi [55, 67, 83—86].
Ileprri Taki moBimomMaenHsa 3’ABUJMCA Ha-
mpukiami 70-x — y cepeauni 80-x pokir XX cT.
i crocyBanucs macmiTabyBaHHS IIpolieciB 0io-
CHUHTE3Y IIOBePXHEeBO-aKTUBHUX TPETraI030JIilri-
nis [52] i pamuosinigis [87, 88]. Ilisuirre Bigo-
MOCTi Tpo KyJbTHBYBaHHS y OiopeaKTopax
bakrepiit pomy Rhodococcus — mpogyrentis
ITAP 6yso mimcymoBano B orusiai [55]. IIpore
3a3HAYMMO, III0 JOTeIep y JiTepaTrypi € ay:xe
Majo gaHux mpo GiocuuTes ITAP pomokokamu
y b6iopeakTopax. MOKJINBO, ONHI€I0 3 IPUUNH
mporo € Toii (axt, mo ITAP-cuHTesyBaibHA
3JaTHICTE IIpeAcTaBHUKIB poxy Rhodococcus
JIeIlo HUKYa, HidK IPONYIEHTIB iHIIIMX TOBEPX-
HEBO-aKTUBHUX IUIiKOJIimigiB (pamuo-, codopo-,
maHo3oepurpuroinigu). OKpiMm TOro, HemoJIi-
KOM POAOKOKiB AK mpoxayieHTiB I[IAP € moBijib-
HUUA picT i, 9K HaCJiZOK, BMCOKa TPUBAJICTD
mpoliecy 6ioCHHTe3Y IiJIb0BOTO MPOAYKTY. Tak,
mig vyac KyabtuByBanHA R. erythropolis ATCC
4277 yupomos:xk 51 rog y depmerTepi 06’eMom
1,5 1 Ha cepemoBuini 3 ruirmepoJsiom (15 r/x)
KingbkicTs cuHTe30Banux I[IAP cranoBmsia ju-
me 1,7 v/ [67]. V pasi BukopucTaHHA AK AKe-
pesia Byrierio H-ankauiB (20 r/a) KigbkicTh
ITAP, yreoproBanux R. erythropolis DSM
43215 y 6iopearTopi (50 ix) Ha 36-Ty—38-my rox
pocry, mocsarana 2 r/xa [52], a mix yac KyabpTu-
BYBaHHA ITHOTO CAMOTO INTaMy y (epmeHTepi
o6’emom 20 g ympomor:k 160 rom Ha cepemo-
BuIii, mo micrmao 100 r/n H-anakaHiB, —
32 r/a [65]. UIram R. erythropolis SD-74 uepes
240 rog BUpPOIyBaHHA ¥ 6GiopeakTopi 06’eMoM
5 n1 cuntesyBaB 3 80 r/;n H-TeKcageKaHy M0
40 r/a ITAP [55]. V¥ 6inbIirocTi BUuagkis Buco-
Koi xoumeuTpartii IIAP 6yJio gocsarHeHo mig uac
CHHTE3y IUX CIOJYK iMMOOiisoBaHMMM KJIi-
TuHaMmu 6akTepiit poaxy Rhodococcus um Kaitu-
HaMH, AKi mepeOyBaju y CTaHi CIIOKOIO.
Hemrogasuo 3’sABuJIOCA IOBiZOMJIEHHS IIPO
mrram Rhodococcus sp. Moj-3449, sikuii xapak-

Tepua3yBaBCAd BUCOKOIO IIBUIKICTIO pocTy (mo
0,2 rog™) Ha cepemoBuiax 3 180 r/mx ankaHis
yn cupoi madtu [89]. Ilpore B miit pobori
BimcyTHaA iH(oOpMAIlisad IPO 3TATHICTH IIITAMY
Mo0j-3449 no cunresy IIAP.

Harmri gocaimxennsa mono yreopeuansa ITAP
y T1polieci mnepiogMYHOTO KYJbTHUBYBaAHHS
R. erythropolis IMB Ac-5017 y ¢epmenrepi
AK-210 Ha cepeIoBHUIIli 3 H-TeKCAJeKaHOM IIO-
KasaJyu, 110 MaKCUMAaJIbHi IOKA3HUKU CUHTE3Y
IIAP (xoumuenrparis mosakgiTuanaux ITAP
7,2 v/7n, iHgeKCc eMyJIbI'yBaHHSA KYJIbTYpPaJIbHOL
piguuu 50%, Buxin ITAP Bix cy6erpary 50%0)
cIiocTepiraaucsa 3a KOHIIeHTpaIlil po3uMHEeHOTO
KucHio 60—70% Big HacuuenHd moBiTpam, pH
8,0, moeramHoi mozadui cyocTpaTy HOPIIiAMY IO
0,3-0,4% xo:xui 5—6 rox 1o kiHIeBOI KOHIIEH-
Tparii 2,4% (06’eMmHA YacTKa) Ta BUKOPUC-
rauui 10% iHOKYIATY, BUPOIIEHOT'0 [0 CepeIu-
HU EeKCHOHeHIIiliHOl (pasu Ha cepemoBHUII
3 1,0% n-rexcamexany [73]. Peamniszamis mpo-
mecy 6GiocunTtedy IIAP Ha (epMmeHTaIliiiHOMy
obJlamHaHHI gaja 3MOTY IiABUINUTH y 2 pasu
KinbKicTh cuHTezoBanux IIAP i ckoporutu
y 3,5 pasa TpuBaJicTh KYJbTUBYBaHHS IIPOIY-
IeHTa MOPiBHAHO 3 BUPOIIYBAaHHAM y KoJibax
Ha Kauauiri [73].

VY TabJs. 2 HaBeJeHO MOPiBHANbHI ITOKa3HU-
Ku cuaTe3dy IIAP mrramvmom IMB Ac-5017 Ta
immmMu npefcraBHHKamMu poxy Rhodococcus
Oig uac KyJbTHUBYBaHHS B OiopeaKkTopax Ha ce-
penoBuUIllax 3 H-aJIKaHaMHu. SIK cBiguaTh HaBe-
OeHl maHi, ceJeKIIiOHOBAHMI HaMHu IIITaM
R. erythropolis IMB Ac-5017 e mocTynaeTbcs,
a 3a JesIKUMHU ITIOKa3HUKaMU IIEPEBUIIYE Bigomi
npoxayienTu. Tak, y mpolieci BUPOIIyBaHHS
mramy IMB Ac-5017 y 6iopeakTopi (y BcTaHOB-
JIEHUX ONTUMAJbHUX YMOBaX) CHHTE3YIOThCS
nepeBaskHO mo3akJgiTuHHI [TAP, TuMuyacoMm gk
IUIA iHITUX POAOKOKIB y jiTeparypi (Tabi. 2)
HaBOJUTHCA KOHIIEHTPAIlisl CYMapHUX IOBEPX-
HEeBO-aKTUBHUX PeUYOBUH (AK acollifioBaHuX i3
KJIiTMHaAMM, TaK i TO3aKJIiTUHHUX).

Tabauys 2. llopiBusaabui nokazuuku cunredy IIAP nix yac kyasrusysanusa R. erythropolis IMB Ac-5017
Ta inmux npegcraBHUKIB poxy Rhodococcus y 6iopeakTopax

. ITIAP Tpusaxicts

Ilitam, iteparypa Hsxepeno Byraento, | Biomaca, Ty npomecy

' KOHLEHTpaLis, I/ r/a r/n  BEXAA, 70 r/ r Giomacu '
(Big cyGerpary) rox
DSM 43215 [52] H_agllga;gll?go 0 19,0 2,0 10 0,11 38
DSM 43215 [55] ClO‘i‘b%ﬂgaH“; 8,0 32,0 32 4,0 160
SD-74 [55] ”'nggﬂgmﬂ? 12,0 40,0 50 3,3 240
IMB Ac-5017 [73] ”'PERlcjﬂf“aH? 1,7 7.2 50 4,2 48
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Iloganburi Hamri gocuifskeHHA IIOKasaiu
MOKJUBicTh iHTeHcubikKarii cuuTesy IIAP
R. erythropolis IMB Ac-5017 3a HasiBHOCTi y ce-
pemoBuii 3 eramoJioM IuTpary (peryaaTop
cuHTe3y JinifiB) i dymapary (momepemHUK
rJIIoKoHeorenesy) [74, 75, 77]. 36inbinenns Ha
40-100% noxasuukis cuntesy IIAP 3a ymoBu
Buecennsa murpary (0,1%0) i pymapary (0,2%)
Ha MOYaTKy cTallioHapHOi dasu poCTy MPOAY-
IIEHTa 3yMOBJIEHO aKTUBAIi€I0 TIIOKOHEOTeHe-
TUYHOI T1JIKY 00MiHY i TOCHJIEHHAM CUHTE3Y Ji-
miziB, mpo 110 cBigumao migBumienHs B 1,4—1,5
i 3,4—3,6 pasa aKTHMBHOCTi isomurpariiasu
i ¢ochoenonnipyBaTcuHTETa3", BiATOBiAHO,
a TakoK sHmKeHHA B 1,5—1,6 pasa akTuBHOCTL
isommrparmerigporenasu [74, 75].

ITigsumennsa cunresdy ITAP R. erythropolis
IMB Ac-5017 3a yMOBU BHECEHHSA Y CEPEIOBU-
me 3 H-TeKcajekaHoMm (ymapary i murpary
CIPUYMHEHO iHTeHCu(iKaIielo CUHTE3Y IIOBEPX-
HEeBO-aKTHUBHUX TPErajo30MiKoOJIaTiB, IIPO IIIO
cBigumio 306inbiteHHsa y 3—5 pas akTUBHOCTI
dochoenonmipyBaTcuHTeTasu i Tperamosodoc-
daTcrHTa3M MOPiBHAHO 3 BUPOIIyBaHHAM ITITA-
My Ha H-TeKcageKaHi [78].

IIpakTnune Buxkopucranaa IIAP pomoxo-
KiB. Y KJacMYHMX MeTomaX MiKpOOHOI iHTeH-
cudikamii HadTOBUIOOYTKY MiKpoopraHismm
CUHTE3yIOTh MHOJIiMepW i mOBepXHEBO-aKTUBHI
PEYOBMHM, AKi 3HMIKYIOTH IIOBEPXHEBUU HATAT
Mixk (pazamu HadpTa-I'PYHT, IO COPUAE BUIY-
vyennto HadTu [90]. Taki mikpooprauismu ma-
I0Tb OyTH CTIHKMMHU A0 CYBOPHMX EKOJIOTiUHUX
yMOB Ha()TOPOJOBUII], ¥ TOMY UMCJIi i1 O BUCOKO1
TeMIlepaTypu, TUCKY, COJIOHOCTI ¥ HU3HKOI aepa-
1ii [90]. Tomy mepcreKTUBHIIINM € 3aCTOCYBAH-
Hd y Ipollecax HAPTOBUAOOYTKY MiKpPOOHHX
TIAP samicTb :KuBUX MiKpooprauismis [68].

ITAP Gakrepiit pogy Rhodococcus moxxua
e(eKTUBHO BUKOPUCTOBYBATHU Y IIPUPOLO0XO-
POHHUX TEXHOJIOTiAX, 30KpeMa, /I OUUIIeHH
rpyHTy Ta Boam Bix madru [3, 20, 56, 58, 59].
HoBeneno, 1o BHeceHHA IIAP pomoKokis
y I'PYHT OIPU3BOAUTD HE TiABKY O IIi IBUIIEHHS
crymens 6iomerpazmairii HayTu, a i 10 CyTTEBO-
ro 30iJIbIlIeHHS IIONyJsAIliii 6aKTepiit, AKi Oe-
PYTh yuacTh B OKHMCHEHHi cupoi HadTu. Ilix
Iielo MOBePXHEeBO-aKTUBHUX PEUOBMH OaKTepii
poay Rhodococcus Tako:X IIOUMHAETHCA PO3-
KJIaJaHHA apOMaTUYHUX Ta aaiGaTUUHUX BYT-
JaeBogHiB i Ha 20—25% IPHCKOPIOETHCA IIPOIIEC
6iosoriunoro ouninenss [20].

YV mamwux pociaimkenuax [69] mokasano
MOJKJIMBiCTh OUHINEHHS BOAM, 3a0pymgHeHOI
Hadroo (100-200 mr/ma), immobindisoBanmMU
Ha Kepamsuri kaitunamu R. erythropolis IMB
Ac-5017. Cryminp ouniieHHsa BOAU Bim HadTHU
3a mBUAKOCTI momadui Bogu 0,68 ji/xB, aepaii

0,1 1 /1 3a xB Ta nepioguunomy mozasausi 0,01%
miamowiiiocehary cramosus 99,5-99,8%. Bera-
HOBJIEHO, IO 34 MPUCYTHOCTI y HaAKOOUUY-
BaJbHIiN KYJbTYPi HA(PTOOKNCHIOBAJIbHUX OaK-
tepiit mrramy Rhodococcus erythropolis IMB
Ac-5017 i exsoremnux ITAP, cuHTe30BaHUX
Pseudomonas sp. PS-27, eheKTUBHICTh PO3K-
nagauud cupol nHadru (2%) gocaranaa 93—94%
[91]. Cryuiup gectpykiii madpTu (2,6 1/1)
y BOAi 3a mpuCyTHOCTI cycmensii kiitun R. ery-
thropolis IMB Ac-5017 cramosusia 92% uepes
50 xi6 [92].

Hacrynoui mami gocaimskeHHA NoKasaiu
nepcuneKTuBHicTh Bukopuctanua IIAP R. ery-
thropolis IMB Ac-5017 y npupogo0XOpOHHUX
0iOTEXHOJIOTIAX JJIsA OUMUINEHHSA MOBKIIIA Bifn
naprtu. Tak, uepes 30 1i6 (puc. 2) crymiub ge-
rpagarii HadTu (2,6 r/a) y BoAi 3a MpUCYTHOCTI
5% (06’emHua uactra) npenaparis IIAP y Bur-
adani mocTdepMeHTAMiHOI KYJbTYpPalbHOI
pizmuu abo ii cymepHaTaHTa CTaHOBUB
80-93%0.

la 16 1s
2a 26 28
3

Puc. 2. lecTpyknia HadTu pisHMMYU IpenapataMu
ImoBepXxHEeBO-aKTUBHUX peuoBuH R. erythropolis
IMB Ac-5017:

1 — maTuBHA KyJIbTypaJbHA PinuHa;

2 — cymepHaTaHT KyJbTYPaJabHOI PiAUHMU;

3 — KOHTPOJIb (6e3 00POOKHM).

TpuBanicts ekcrosuiii: a — 1 moba, 6 — 12 #i6,
6 — 30 xi6

Inrencudikamnia gecrpykiii HagTH 3yMOB-
JeHa aKTUBAIli€l0 MPUPOAHOI Ha(TOOKUCHIO-
BaJIbHOI MiKpoQJiopu miJ BIJIMBOM IIOBEPXHE-
BO-aKTHUBHUX PEUOBUH.

Yepes 30 mi6 cryminb merpagarii madTu
(21,4 r/kr rpyHTY) 3a NOPUCYTHOCTi IIperma-
parie ITAP R. erythropolis IMB Ac-5017
(100—300 ma/kr rpyHTy) y BUIJIAAI mocTdep-
MEHTAI[ifHOI KYJbTYPaJNIbHOl PiIMHNU CTAHOBUB
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46—86%0 (Tabu. 3). 3a npucyrtrocti IIAP R. ery-
thropolis IMB Ac-5017 y Burasigi HaTUBHOL
KyabTypanbuoi pizmawm (30 mu) BigMuBamHA
micky Bix madgru (0,1 mu madru/l r micky) cra-
HoBuB 100%.

ITAP Rhodococcus sp. TAG6 [68], Buasuiu-
csi crabipHMME 3a BucOKOi cosioHocti (10%
NaCl), nigBumenux Temieparyp (crabijibHicTh
BJIACTMBOCTEN HABITH IIiCJsA aBTOKJIABYBaHHSA
npu 120 °C yupomos:x 15 xB) i B mmpoxomy
niamasouni pH (4,0-10,0). IIpemapatu IIAP
Yy BUTJIAAL KYJAbTYPaJIbHOI PiAWHY 31aTHI BUua-
aatu go /0% uadTu i3 3abpyauenoro micky. I1i
JaHi BKa3yiOTh Ha HMOTEHINilHy IiHHicTs ITAP
TAG6 nia inTeHcugikarii mpoiieciB Ha)TOBHUIO-
OYTKY, 0COOJIMBO ¥ POLOBHUINAX 3 €KCTPEMAJb-
HUMU ymoBamu [68].

Ta6auus 3. Bums npenaparis IIAP R. erythropolis
IMB Ac-5017 Ha e(peKTHBHICTH OUUIIEHHS I'PYHTY

Bim HadTH
Konuenr- Konuenr-
Ipenaparu pamismpe- | pamisgsa- CTyIIlHLm
HAP mnmaparTiB JIUIITKOBO1 JEeCTPYKIIl1
ITAP, ma/kr| HadTHB HadTHu,%
I'PYHTY mpoobi, r
K 100 7,0+0,012 | 67,3%+2,3
VJIBTY-

paibHA 200 5,740,023 | 73,4+2,7
pianHa 300 2,9+0,019 | 86,4+2,0
100 11,6+0,026| 45,8+2,1
Cy;‘gfa' 200 10,4+0,015| 51,4+2,2
300 9,340,021 | 56,5+2,7

KonrpoJss 0 21,440,015 0

CuHTe30BaHi POJJOKOKAMHU TPETAJIO30JIiIIi 11
po3riAmaTh i AK TepameBTHuHi arenTu [93,
94]. T'nikomimigHMiT KOMIIJIEKC, CHHTEe30BaHUI
Rhodococcus ruber, HeTokcuunuii i He cupuyn-
HA€ BiguyTHOrO edeKTy HaA HOpoJid)epaTuBHY
aKTUBHICTD JIEMKOIUTIB mepudepryHoi KpoBi
[94]. ¥V dparmii mouomutie ITAP akTusisye
yrBopeHHsA |L-16eta i dakTOopa HEKPO3Y MyX-
JUH-aabda, He BILIMBalOUM Ha yTBOpeHHA |L-6.
Y moHOHYKJeapHil ¢pakmil riikosaimixg He
BILIMBAB Ha NOPOAYKIIiI0 mMux IuTokiHiB. Ili
pes3yabTaTy BKAa3yIOTh HA MEPCIEKTUBYU IIOIAJIh-
MINX JOCJiAKeHb iIMyHOMOZIYJIIOIOYOl Ta aHTH-
nyxjauaHOl nii mpemapary ITAP. I'mixkosimig-
Huii kommaekc Rhodococcus ruber IEGM 231
crumyaoe cuHTed IL-12, IL-18 Ta aKTUBHUX
(opM KUCHIO KJIITMHAMU BPOIYKEHOTO iMyHiTe-
ty [93]. IIpu nromy ITAP meicToTHO BIJIIMBAB
Ha yTBOpeHHd IL-10 MoHOIIUTAMY TA MOHOHYK-
JeapHUMHU KJIITHHAMU

Ilepmri moBimoMJIeHHA IIPO aHTUBiIpycHi
BiaacTuBoCcTi MikpoOomux IIAP pomokokis
3’ aBuincA e Hanpukinmi 80-x pokie XX cT.
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[63, 54]. Taxk, ITAP R. erythropolis BusBasaan
aHTUBIPYCHY [ii0 IIOI0 IIPOCTOTO BipycCy repiie-
cy 1 (HSV-1) ra Bipycy rpumy.

Hauiri gocaimxenus [95—97] mokasanu, 1110,
mo npenapatu ITAP R. erythropolis IMB Ac-
5017 (0,61—2,1 mr/mu) y BUTJIAAL CyIIepHATAH-
Ta KYJIbTYPaJbHOI PiAVHU BUABIAIOTH AHTU-
MiKpoOHY [if0 IMOJO PALY MiKpoopramismir
(Bacillus subtilis BT-2, Candida tropicalis
IIBT-5, Candida albicans -6, Candida utilis
BBC-65, Saccharomyces cerevisiae 0B-3). He
BUABJEHO iHriOyouoro BIJIMBY IIpeHapariB
IIAP R. erythropolis IMB Ac-5017 Ha KiaiTunu
S. cerevisiae OB-3 i Escherichia coli IEM-1
ta autudyuraasHaoi il IIAP momxo Aspergillus
niger P-3 i Fusarium culmorum T-7.

Bu:xkuBamusa MiKpOOHMX KJIITHH 3ajiesKajo
Bim kKouneHTtparii ITAP y npenaparax, TpuBa-
JOCTi eKcmosuIlii, a TakoXX (isiojsoriunoro
CTaHY TeCT-KyJbTyp. Uepes 2 romg o6pobieHHSA
mocaimxkyBaHuMu mnpemapatamu IIAP cmocre-
pirasm saru6ess 97% kaitun B. subtilis BT-2,
85% — C. tropicalis IIBT-5 i 74% — C. albi-
cans [1-6 [95].

Y Hammx TOJAJBINNX €KCIIepUMeHTaxX OyJIo
BcranosieHo, 1o ITAP R. erythropolis IMB Ac-
5017 mocuaoioTh aHTUMIKPOOHY Hifo oJrii uaiiHo-
ro mepeBa Ha neBHi mikpooprauismu (C. albicans,
A. niger, S. aureus) saBAAKM BJIACHUM SAK aH-
TUMiKPOOHIM, TaK i eMyJIbIyBAJILHIM BJIACTHABOC-
Tam [96, 97]. Ilokasamo, 1110 3a OAHOYACHOTO BHE-
CEHHsA Y CYCIIEHB1iI0 JOCTi I3 KYBaHUX TECT-KYJIbTYP
(10°—10° gituH/MII) eMyJibcii Ha ocHOBI 0J1ii uaii-
Horo gepesa (12,5 miia/mi) i ITAP (0,43 mr/m)
KUIBKiCTD JKMBUX KJITUH Uepe3 15 XB eKcIro3uIrii
oyza Ha 0,7—66% HIKY0I0, Hi’K y pasi 00pobieH-
HA CyCIIeH3ii MiKpoopraHisMiB IperapaTaMu OJIil
0e3 IMOBEpPXHEBO-aKTUBHUX PEYOBHH.

3asHauMMO, IO ITOBEPXHEBO-aKTHBHI PEUO-
BunH R. erythropolis IMB Ac-5017 BusiBisu aH-
TUMIKPOOHY mif0 IIomo pPaxy (diTomaToreHHHMX
6akrepiit — Pseudomonas syringae 8511, Pseu-
domonas corrugata 9070, Pectobacterium caro-
tovorum 8289, Xantomonas vesicatoria 7790
(puc. 3). EKcriepuMeHTH MOKa3aJIu, 110 3i 30171b-
IIIeHHAM TPUBAJIOCTi eKCITO3UIIii 3 1 10 2 Tof BUIKH-
BauHa X. vesicatoria 7790 i P. syringae 8511 za
npucyTHocTi npenapartiB IIAP mramy IMB Ac-
5017 (0,8 mr/mu) ctanoBuio Bechoro 11-12%.

Haseneni gani marmTb 3MOTry pPOSTJIAAATU
IIAP R. erythropolis IMB Ac-5017 ak nepcrek-
TUBHI AJIA BUKOPUCTAHHA HE TiJIbKU Y MeIU-
IIMHI, a # y CiIbCbKOMY T'OCHOZAPCTBi IJd
OpuTHiYeHHd (iTomaToreHHUX GaKTEpiii.

PunkoBuii iHTepec 1m0 OGakTepiii pony
Rhodococcus symoBiaenuit iIXHIMU ITHPOKUMU
MeTaboJiYHIMU MOXKJIMBOCTAMHU i 34aTHiCTIO
0 CUHTEe3y HUBKMW MPAKTUYHO I[IHHUX MeTa-
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Puc. 3. Aurumikpo6na nis ITAP R. erythropolis
IMB Ac-5017 na peski ¢ritonarorenni 6axrepii

00JiTiB. TTOBEPXHEBO-aKTUBHUX Ta €MYJbIY-
BaJILHUX PEYOBUH, (DJIOKYJSHTIB, IOJiMeEpPiB,
AHTHUOIOTUKIB, €H3UMiB TOIIIO.

Hawui siTepaTypu cBifuaTh IPO BeJIMUE3HU N
MMOTeHIiaJ ITuX 0aKTepili AK SJeCTPYKTOPiB apo-
MaTUYHUX, TETEPOIMKIIYHNX Ta aTipaTHIHIX
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CobcTBeHHBIE K CIIEPUMEHTAIbHEIE Pe3yIbTa-
THI ABTOPOB U JAaHHBIE JINTEPATYPhI J€MOHCTPUPY-
IOT OOJBINON OHMOTEXHOJOTHMUYECKUN IIOTeHITHAaJI
bakTepuit poma Rhodococcus kak mecTpyKTOpOB
apoMaTHUUYEeCKUX, MeTEePOIUKJINYECKNX U ajauda-
TUYECKUX KCEHOOMOTHMUYECKUX coequHennit (Had-
TaJIeH, KCUJIOJI, TOJIYOJI, STUI0eH3eH, MHO0J, HUT-
podeHo, TPUXIOPITUIEH, YIIEBOLOPOALI HEDTH
¥ Ip.), 4 TaKiKe KaK IPOAYIIEHTOB MPAKTUUYECKH
[EHHBIX MeTa00JUTOB (IIOBEPXHOCTHO-aKTHUBHBIE
BeIeCTBa, AHTUOMOTUKU, 9K30MOJIUCAXAPUIHI,
9H3UMBI). IIOBEPXHOCTHO-aKTUBHBLIE BEIECTBA
(ITAB) sABJIAIOTCSA YPE3BLIYANHO BAXKHBIMHU IIPO-
IYKTaM¥U MUKPOGHOTO CUHTE3a, TIOCKOJIHKY UMEIOT
TaKue CyIIleCTBeHHbIE IIPENMYIIECTBA IIepe]] CUHTEe-
TUYECKMMH aHaJoraMu, Kak Oumomerpamabeib-
HOCTh, YCTOMYMBOCTD B IITMPOKOM IUAIIA30HE TEM-
neparyp, pH, a Tak:ke MOryT ObITH CUHTE3NPOBAHEI
M3 OTXOJI0B IPYIUX IIPOu3BOACTB. PaccmarpuBaeTcs
WCIIOJIL30BaHNE MeTaboJIUTOB POJOKOKKOB B IIPH-
POIOOXPAHHBIX TEXHOJIOTUAX, METUIIUHE, CEeJIbC-
KOM XO3AUCTBE, a TaKKe yuacTue IIpeacTaBuTeIen
poma Rhodococcus B mporeccax Guorparcdopma-
UM Ui TOJYYEHWs apoMaTh3aTopoB (KapBOH,
repaHmot), Owoamsesisi, OyTUpaMuAa, aKPUJIOBOMN
KHCJIOTHI 1 JIP.

0600611eHbI COOCTBEHHBIE BKCIIEPUMEHTAIb-
Hble JaHHBIE II0 WHTeHCH(PUKAIUU CHUHTE3a U
mpaktuyeckomy npumenennio IIAB Rhodococcus
erythropolis UMB Ac-5017. YcraHoBieHo, 4TO B
NPUCYTCTBUY KAaK KJIETOK, TAK U BHEKJIETOUHBIX
meTtaboauToB mramma UMB Ac-5017 ¢ moBepx-
HOCTHO-aKTUBHBIMUA W 9SMYJIbIUPYIOIINMU CBOM-
CTBaMH CTEIIeHb AECTPYKIINY He()TU B BOJE U II0Y-
Be mocturasa 80—93% ua 30-e cyTku. Ilokasawmo,
uro ITAB R. erythropolis UMB Ac-5017 xapaxre-
PUBYIOTCS aHTUMHUKPOOHLIM AeHCTBHUEM IO OTHO-
IIeHUIO K PALY MUKPOOPTaHU3MOB, B TOM UHCJE U
duronmaToreHHbIM OaKTepuaM. IIpu oO6paboTke
(1-2 4u) npemaparavu ITAB cycnensuu uccienye-
MBIX TeCT-KYyJbTYP HaOJII0maIN CHUMKEHNEe KOJIU-
YeCcTBa JKU3HECIOCOOHBIX KJeTOK Ha 74—97%.

Knrouesnvie cnosa: 6axkrepun pozma Rhodococcus,
IeCTPYKIUsSI KCeHOOMOTHKOB, Omorpanchopma-
[[1s, IIOBEPXHOCTHO-aKTUBHBIE BEIeCTBA, IIOJIH-
caxapubl, 9H3UMBI.
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The literature and own experimental data,
concerning biotechnological potential of bacteria
of Rhodococcus strain as destructors of aroma-
tic, heterocyclic and aliphatic xenobiotic com-
pounds (naphtalet, xylol, toluene, ethylbenzene,
indole, nitrophenolum, trichloroethylene,
hydrocarbons of oil, etc.), and also as producers
of valuable metabolites (surfactants, antibiotics,
exopolysaccharides, enzymes) are given.
Surface-active substances (surfactants) are
essential products of microbial synthesis, as
these have significant advantages over synthetic
analogs as biodegradability, stability over a wide
range of temperature, pH, and can be produced
from the wastes of other industries. The use of
Rhodococcus metabolites in environmental pro-
tection technologies, medicine, agriculture, and
also participation of Rhodococcus strain in bio-
transformation processes for production of flou-
ver (carvon, geraniol), biodiesel, butiramide,
acrylic acid, etc. is discussed.

The own experimental data concerning the
intensification of Rhodococcus erythropolis IMV
Ac-5017 surfactant synthesis and practical
application are summarized. It was determined
that the oil destruction degree in water and soil
reached 80—93% on the 30" day in the presence
of cells of strain IMV Ac-5017, as well as exocel-
lular metabolites with surface-active and emulsi-
fying properties. It was shown that surfactant of
R. erythropolis IMV Ac-5017 inherent the
antimicrobial activity against the number of
microorganisms, including phytopathogenic
bacteria. The reduction of quantity of living cells
by 74—97% was observed after treatment (1-2 h)
of suspension of test-cultures with surfactant
preparations.

Key words: bacteria of Rhodococcus strain,
destruction of xenobiotics, biotransformation,
surfactants, polysaccharides, enzymes.
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