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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIIudp cnenianizoBaHoi BY€HOI pagH (pa30Boi creniaai3oBaHOi BYEHOI pagu). 10 26.233.003

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH: IHCTUTYT MiKpOGioorii i Bipycosorii im. 1. K. 3a6osotHOrO

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417087

Micue3HaxoaKeHHS: ByJI. AKaziemika 3a6os0THOTO, 6. 154, M. KuiB, 03143, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPUAHUYHOI 0COOH: IHCTUTYT MiKpOGioorii i Bipycosorii im. 1. K. 3a6osnoTHOrO
HaujonasnpHoi akagemii Hayk YKpaiHu

Kop 3a €IPIIOY: 05417087

Micue3HaxoaKeHHS: ByJ. AKaziemika 3abosotHoro, 6ya. 154, M. Kuis, 03143, YkpaiHna

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 34.27

Tema guceprauii:
1. MikpobiolieHno3u 3a6pyIHEHNX reKcaxJIop6eH30JI0M TPYHTIB YKpainu Ta misixy ix 6iopemenianii

2. Microbiocenoses of hexachlorobenzene contaminated soils in Ukraine and its bioremediation measures

Pedepar:

1. Mikpo6ioLieH031 YOPHO3E€MHOT0, TEMHO-KAIITaHOBOTO Ta AE€PHOBO-MiA30JIMCTOrO FPYHTIB YyTJINBi 0 BILJIUBY
rekcaxyjop6eH3oy. Y1cenbHiCTh 6aKTepiil €K0s0ro-QyHKUiOHAIBHUX TPYI 32 €KCIIEPUMEHTAIBHOTO 3a0pyIHEHHS
no3oto I'’XB 10 rpannyHo ponyctumux KoHueHTpauii (I'1K) 3HmkyBanach Ha 10 - 15% MnopiBHSHO 3 He3a0pyJHEHUM
KOHTPOJIEM Y BCiX TPbOX TUIAX I'PYHTIB. 3a Aii HaiBuioi go3u 3abpynHeHHs 10 000 I'IK uncesnbHiCTh
MiKpopraHi3miB 3HmXyBasacs Ha 50 - 90%, Big koHTposto. 3a aii 10000 I'IK I'XB mBuaKicTh 6a3a1bHOTO AUXaHHS
3MEHIIYBaJIach Y YOPHO3EMHOMY, TEMHO-KAIITAHOBOMY Ta J€PHOBO-TIIJI30JINCTOMY I'PYHTax BifnoBinHo Ha 50, 47,
36%. 3a ofaBaHHS €HEPreTUYHOro CyoCcTpaTy (IVII0KO3K) 3pOCTajla akKTUBHICTb Cy6CTpaT-iHyKOBaHOIO AUXaHHS,
11O CBiAYMJIO NMpO NifgBuileHHs (i3io0riyHOI aKTUBHOCTI MiKpoOpraHiamMiB. 3a Han6inbmoro 3adbpygHeHHs 10000
'K mBuaKicTs cy6CTpaT-iHIyKOBAHOTO AUXaHHS 3HM)KYBAJIaCh IIOPIBHSHO 3 KOHTPOJIEM Y YOPHO3EMHOMY Ta

TE€MHO-KalITAaHOBOMY I'DyHTaX BTPWYi, J€PHOBO-TiJ30JIMCTOMY — Yy 2,6 pa3u. I3 I'PyHTY MOJIIrOHY 3aXOPOHEHHS



XJIOPOPraHiuHUX BiX0iB OyJIO i30J1bOBAHO 6aKTepiasbHi KyabTypu N2 46 i 47, pe3uctenTHi 1o I'XD i3gaTHi 1o oro
mecTpykuii. 3a MopdosoriyHuMY 03HaKaMu i30715Ti N2 46 i 47 € rpaMHeraTUBHMMU Najimdkamu po3mipamu 0,4 x 2,5
MKM i 0,3 x 2,1 MKM, BifiIoBifHO. BcTaHOB/IEHO HACTYIHI (i3i0710r0-610XiMivHI BJIACTUBOCTI OCIiI>)KYBaHUX 130JISTiB:
aepoO6Hi, KaTala30M03UTHBHI Ta OKCUIA30II03UTUBHI, 3aTHI 10 MilJy)K€HHs JIAKTATy Ta CYKLAHATY, IPOSIBJISIIOTh
Tipo3uHapuiamifasHy, nippoJliJoH-apuiaMifasHy akTUBHOCTI, HE3[IaTHI aCUMIIIOBATA MaJIOHAT, LUTPAT HaTpis,
IJII0KO3Y, JIaKTO3Y, TPErajao3y Ta iHIli IyKpH, BiCYyTHS NPOAYKLis CipPKOBOJHIO. X€MOTaKCOHOMIYHI BIaCTUBOCTI
0yJ10 BU3HAYEHO 32 CIIEKTPOM >XUPHUX KUCJIOT 3arajbHUX KIITUHHUX JIilifiB. BUsIBI€HHS y )KUPHOKNCIOTHOMY
CIIEKTPi 060X i30JI4TiB TaKMX MAaPKEPHUX KUCJIOT, SIK 2-TifpoKcurekcagekanosoi (C16:0 20H) Ta 3-
rinpokcunekanosoi (C10:0 30H) y mexxax 2 — 5% Bif 3araJibHOTO BMiCTy XUPHUX KUCJIOT, IiATBEPANIIN iX
IIPUHAJIEXHICTb 10 IpeAcTaBHUKIB pony Comamonas. XapakTepHuM 151 Buay C. testosteroni € BMicT (2 — 7%) 2-
rinpokcurexkcasekaHoBoi (C16:0 20H), tretpazexkanosoi (C14:0) (< 1%) kucnot. GinoreHeTHYHMI aHAai3 TeHiB
nocrinoBHocTi 16S pPHK nokasas, mo i30T N2 47 Mae noni6nicTs Ha 98,05 o mramy Comamonas testosteroni
LMG 1800 (nenonosanuii pedpepenTHuil mram y 6asi GenBank ), a i3osat N2 46 cnopingHenuii o Comamonas
testosteroni LMG 1800 Ha 97,77%, 10 fae migcTaBy BifHECTH Lii IBa HOBO BUAiIEH] mTamu 1o Bugy Comamonas
testosteroni. lllTaMmu 3apeecTpoBaHO B YKpaiHCBKIiN KOJEKLii MikpoopraHi3mis mig Homepamu YKM B-400 ta B-401,
IeTIOHOBaHO y 6a3i GenBank mig Homepamu MW861636 Ta MW861637. Takosk 6yJ10 IpOBE€HO BUBYEHHS iX
31aTHOCTI 10 AECTPYKLii iboro nectuuuny. ITicss 7-mu 7060BOro KyJIbTUBYBaHHS Y pilkoMy cepenoBuii LB 3
nopasaHHsM 10, 20 i 50 mr/n I'XB, ioro KOHLeHTpallii 3MEeHIIUINCD BiMOBIIHO Y KYJIbTypasbiil pifuHi
C.testosteroni YKM B-400 na 70,2%, 64,0%, 58,5%, a C.testosteroni YKM B-401 - na 70,1%, 68,7%, 56,2%. OTxe,
HaMMU BIeplIe BCTAHOBJIEHO 3[IaTHICTb NIPEACTAaBHUKIB BNy C.testosteroni 3HMKyBaTu KoHIeHTpauio ['Xb. Ingekc
HEHaCHMYEeHOCTi JIinigiB membpanu 115 mramis C. testosteroni YKM B-400 i B-401 y 4ncTOMy KOHTPOJIi KyJIbTYyp1
cranoBuB 0,52 1 0,6, a 3a gii o3u 20 mr/n I'’XE 3Hn3uBcs BignosinHo no 0,36 i 0,56. dizionoriyHa peakuis C.
testosteroni B-400 i B-401 Ha npucyTHicTs I'’XB BifpisHsanacs 6iybll BUCOKUM [TOPIBHSIHO 3 KOHTPOJIEM BMiCTOM Y
0aKTepiasbHUX KJIITUHAX NEPBUHHUX IIPOJYKTIB [I€PEKUCHOIO OKUCHEHHS JIMiNiB — JieHOBUX KOH'IOraTiB (3a 1o3u 20
mr/n I'XB y mramy B-400, a y mramy B-401 - y Bcix mociiHuxX BapiaHTax). BMiCT BTOpUHHUX IIPOJYKTIB —
TPUEHOBUX KOH'IOTATIB i TPETUHHUX NPOAYKTIB — 0CcHOB llIndda 6yB 3HAUHO 3HAYHO HIKYMM 32 TOKCUYHOTO
HaBaHTaXeHHs ['XB, 1o CBigUUTh PO aKTUBAlLil0 MEXaHi3MiB PE3UCTEHTHOCTI. Y BereTalilHuX IOCTiAax 3
€KCIIEPMMEHTAJIbHUM 3a0pyIHEHHSIM I'PYHTY 0yJI0 [I0Ka3aHo, 110 BHECEHHS KyJIbTYPaJIbHOI PiAUHY [OCTiI>)KyBaHUX
IITaMiB TIO3UTMBHO BIJIMBAJIO HA PO3BUTOK POCJIMH TOMATIB, WO MiATBEPAKYBAIOCS MiIBUIIEHHSIM YCiX
O6ioMeTpHUYHMX MOKa3HUKIB. Y BapiaHTax i3 ['Xb 3a6pygHEHHSIM 3 IOJaJIbIIOI0 IHTPOAYKI€IO KyIbTYPaIbHOI PifyuHN
6akrepiii crilikicTs o Clavibacter michiganensis YKM Ac-629 nigsuiysanach Ha 8 - 16%. CTilikicTb TOMATIB 10
Alternaria alternata YKM F-16866 y BapiaHTax 3 6ioayrmeHTali€elo He3abpygHEHOro I'PYHTY 3pocTana Ha 32%, Bif,
KOHTPOJIIO 3 He3a6PyIHEHUM I'PYHTOM. PiBeHb ypaskeHHsI MiKO30M JIMCTSI TOMATIB y BapiaHTax i3 6ioayrmeHTalieio
3abpynHeHoro I'XB rpyHTy 3meHmuBcs Ha 20 — 28%, MOPIBHSHO 3 3a0pyAHEHMM KOHTPOJIEM, Jie LITaMu He 6YJI0
3aCTOCOBaHO. Y MOJIbOBUX YMOBAX IiCJI 3aCTOCYBAHHS KOMIIEKCHOI 6iopemMesialii KyKypyi3u-pemMeiiaHTa Ta
wramy C. testosteroni YKM B-400 npoT4rom BereTauiiHoro nepiogy, 3HukeHHs BMicTy I'’Xb y IpyHTi cTaHOBMIIO
82%, y BapiaHTi 3 MOHOKYJIbTYpOIO C. testosteroni YKM B-400 - 70%, a 3acTocyBaHHS piTopemeziiaHTa 1ano

3HM>KEeHHS Ha 27,3%.

2. The microbiocenoses of chernozem, dark-kastanozem, and sod-podzolic soils are sensitive to the
hexachlorobenzene influence. The number of ecologically functional groups of bacteria was reduced by 10-15%
compared to the control in all three types of soil under experimental contamination with HCB dose of 10 maximum
permissible concentrations (MPC). Under influence of the highest HCB dose (10 000 MPC) the microbial quantity
was decreased by 50 - 90% of the control. Under the action of 10,000 MPC HCB, the rate of basal respiration
decreased by 50, 47, and 36%, respectively, in chernozem, dark-kastanozem, and sod-podzolic soils. With the
addition of glucose, the substrate-induced respiration activity increased, which indicated an increase in the
physiological activity of microorganisms. At the highest level of pollution with 10,000 MPC, the rate of substrate-
induced respiration decreased three times compared to the control in chernozem and dark-kastanozem soils, and
2.6 times in sod-podzolic soils. Bacterial cultures 46 and 47 were isolated from organochlorine wastes landfill to



show resistance to HCB and the ability to decompose it. According to morphologycal properties, isolates # 46 and
# 47 are aerobic gram-negative rods with sizes 0.4 x 2.1 ym and 0.3 x 2.1 pm, respectively. Aerobic, catalase-
positive and oxidase-positive. Following biological properties were established: ability to alkalinize lactate and
succinate, tyrosine arylamidase, pyrrolidone-arylamidase activities, inability to assimilate malonate, sodium
citrate, glucose, lactose, trehalose and other sugars, inability to hydrogen sulfide production. Detection of such
marker acids as 2-hydroxyhexadecanoic (C16:0 20H) and 3-hydroxydecanoic (C10:0 30H) in the fatty acid
spectrum of both isolates # 46 and # 47 in the 2 - 5% range from the total fatty acids content confirmed its
belonging to representatives of the genus Comamonas. Comamonas testosteroni is characterized by the content (2
- 7%) of 2-hydroxyhexadecanoic (C16:0 20H), tetradecanoic (C14:0) (< 1%) acids. Phylogenetic analysis of the 16S
rRNA sequence genes showed that isolate #47 is similar up to 98.05% to Comamonas testosteroni strain LMG 1800
(deposited reference strain in the GenBank database), and isolate #46 is related to Comamonas testosteroni LMG
1800 to 97.77%, to give reasons to attribute these two newly isolated strains belong to the species Comamonas
testosteroni. The strains are registered in the Ukrainian Collection of Microorganisms under numbers UCM B-400
and B-401, deposited in the GenBank database under numbers MW861636 and MW861637. The ability to degrade
this pesticide was studied. The ability of C.testosteroni UCM B-400, B-401 to decompose HCB was revealed, which
is evidenced by this pesticide residual concentrations compared to the initial content in the culture liquid. After 7
days cultivation in a liquid LB medium with the HCB addition in the concentrations: 10, 20 and 50 mg/1, the
corresponding decrease was for C.testosteroni UCM B-400 by 70.2%, 64.0%, 58.5 %, and for C.testosteroni UCM
B-401-70.1%, 68.7%, 56.2%. The membrane lipid unsaturation index for C. testosteroni UCM B-400 and B-401
strains in pure culture control was 0.52 and 0.6, and under the influence with 20 mg/1 HCB dose decreased to 0.36
and 0.56 respectively. The physiological reaction of C. testosteroni B-400 and B-401 to the HCB presence was
higher compared to the control by the content of primary products of lipid peroxidation - diene conjugates in
bacterial cells (at a dose of 20 mg /1 of HCB in the B-400 strain, and in the B-401 strain - in all experimental
variants). The content of secondary products - triene conjugates and tertiary products - Schiff bases were
significantly lower than the toxic load of HCB, which indicates the activation of resistance mechanisms. In
vegetation experiments with experimental soil contamination, it was shown that the introduction of culture liquid
of the studied strains had a positive effect on the development of tomato plants, which was confirmed by an
increase in all biometric indicators. In variants with HCB contamination with the subsequent introduction of
bacterial culture liquid, an increase in resistance to Clavibacter michiganensis UCM As-629 was observed to 8 - 16
%. Resistance to Alternaria alternata UCM F-16866 in variants with bioaugmentation of uncontaminated soil was
up to 32%. It was also observed that the resistance of tomato leaves in variants with bioaugmentation of HCB-
contaminated soil also increased to 20 - 28%, compared to the contaminated control, without strains applying. In
the field conditions as a result of the application of complex bioremediation of the remediator corn variety Olena
and the strain C. testosteroni UCM B-400, the decrease in the HCB concentration in the soil was 82%, in the
variant with the monoculture of C. testosteroni UCM B-400 - 70%, and the using phytoremediator resulted in a
decrease to 27,3%.
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