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ITASMIJIHI ITPO®LII INTAMIB
BAKTEPIN-AHTAI'OHICTIB POLAY BACILLUS

Memoro docnioddcenns OY10 GusUeHHs NIAZMIOHUX NPopinie ma epexmuernocmi
BUOLLEHHSL NILA3MIO SPAMNO3UMUBHUX Dakmepii-anmazonicmie pody Bacillus pisnumu
memooamu. Memoou. B pobomi sukopucmano wimamu baxkmepii 6udie B. thuringi-
ensis i B. subtilis. Buoinenns naasmionux JHK 3 kaimun 6axmepii 30iCHIO8AIU
yarcuum memooom Kaoo i JIiy, memooom [ocencena ma memooom Kpoca. Ilnasmiony
JIHK ananizysanu 3a 0onomoeoio enekmpogopesy 6 azaposnomy eeii. Pezynomamu.
B pesynomami eusuenns niasmionozo ckaady wmamie B. thuringiensis i B. subtilis
oyno susignerno, wjo 90% wimamie ympumyoms 6io 5 00 7 n03axpoMOCOMHUX eleMEHMIE
PizHo20 po3mipy. Bucnoeok. Busisiieni y 00CaiodNceHux wmamie 6ayun naazmiou yMogHo
MOJAICHA NOOLIUMU HA 08 2PYNU. HEGeNUKI NAazmMiou, posmipom npubausno 10 m.n.H.,
i mezannasmiou, posmipom 6i0 100 0o 200 m.n.n. /s ompumants noSHOYIiHHOT Kap-
munu naasmionux npoghinie B. thuringiensis a6o B. subtilis naubinvu epexkmuenum €
aoanmosanuii memoo [icencena.

Kniwuoei crnoea: Bacillus thuringiensis, Bacillus subtilis, niazmiou, niazmioni
npogini.

Bacillus thuringiensis € IMPOKO PO3MOBCIOHKEHOIO OAKTEPIETO, SIKY MOJKHA BH-
JIUIATH 3 PI3HUX €KOJIOTTYHUX HIlll, TAKUX K IPYHT, BO/Ia, KOMaxXH, 36pHOBI IPOIYKTH
tomto. [Tnasminu B. thuringiensis MOXyTb OyTH HasiBHI y KUIbKOCTI B 1 10 17 Ha
KJITHHY 1 MaTy po3Mip BiJ 3 10 120 T.i.H., Ta HECYTh y c001 I'€HH, 1110 BIANOBIAAI0Th
3a pe3UCTEHTHICTD /10 aHTUO10THKIB, CAHTE3 EHTOMOIIATOT€HHUX TOKCHHIB Ta iH. [4,
6]. IIna3zmiaxi npogiii — e sSKiCHa XapaKTepUCTHKa, IPEJCTABICHA ClEIU(PIUHUM
Ha0OpPOM I1J1a3MiJl BOHU MOXKYTh OyTH BUKOPUCTAHI JIUIsl XapaKTEPUCTHUKU OKPEMHX
mramis [1, 2, 3].

ToOT0, mna3miHi Ipodiai MOXKYTh OyTH LIIHHUM IHCTPYMEHTOM IS XapaK-
TEepPUCTUKHU Oy/b-sKuX OakTepiil, y ToMmy uucii Oaratbox Oaxtepiil poxy Bacillus,
30Kkpema B. thuringiensis 1 B. subtilis. bakrepii MOXyTb BTpayaTH IJIa3Miu, ajie
0a30BUil HaOlp 3aJIMIIAETHCS HE3MIHHUM, 1 MOXe OyTH BUSBICHHM 1 BUBUECHUM.
Kpim toro, mia3zmigsi npogiii 103BOISAI0Th JU(EpeHIIitoBaT! criennpiuHi ITaMH,
SK1 HaJIeXkKaTh JI0 1HTENEKTYallbHOT BIACHOCTI [3, 4].

[cHyI0TH pi3HI METOIM BUAUICHHS MO3aXPOMOCOMHUX T€HETHYHUX €JIEMEHTIB
Oakrepiii, ane miadip aleKBaTHOIO METOY JJIsi OTPUMAaHHS BIATBOPIOBAHUX Ta JI0-
CTOBIPHMX PE3YJIbTATIB JIOC1 3aJUIIAEThCA aKTyaabHUM. OCOOIMBO 1€ CTOCYEThCS
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MOILIYKY METOIUYHHUX ITiIXO/IB JIJI1 BABUCHHS IJIa3MiTHOTO CKJIaJy OKPEMHX TPYIT
OaKTepiid.

MeToto HaIoro IO CITiKEHHS OyJ10 BUSIBUTH Ta OIIIHATH BMICT IT03aXPOMOCOM-
HUX TCHETUYHHUX EJIEMEHTIB MTaMiB Oaktepiil pony B. thuringiensis 1 B. subtilis 3
BUKOPHUCTAHHSM Pi3HUX METOIWYHUX ITiTXOIIB.

Marepiaju i MeToan

B nocmikeHHAX BUKOPHCTOBYBaU mtamu B. thuringiensis OHY 392, OHY
513, OHY 514, OHY 515, OHY 516, OHY 517, OHY 518 (i3071p0BaHi 3 MEPTBHX
koMax) 1 B. subtilis OHY 410, OHY 519 (i3onboBaHi 3 pu3ocdepu pociuH), 3
KoJIeKIIi1 kKadenpu MikpoOiosorii, Bipycosnorii Ta 6iorexHonorii Onecbkoro Harfi-
OHaJILHOTO yHiBepcuTeTy iMeHi I.I. MeunukoBa. KynmbTypu GakTepiii BUpOITyBain
npu onTuManbeHi Temneparypi 25-30 °C mpotsirom 1618 rox y 2 M pinkoro
MMOBHOIIIHHOTO MTOKUBHOTO cepenoButia LB (menTon 10 1/11, qpi>k/HKOBUI €KCTPaKT
5 v/n, NaCl 5 r/n).

Buninenns rasminHoi JIHK npoBoaumu my>xaum metonom Kano i Jliy, metogom
Kpoca mns Oynb-sxux 6akTepiid 1 mia3Mmif i MetoaoM JI>keHceHa, aanToBaHUM st
BHUIIIJICHHS T1a3Min B. thuringiensis abo B. subtilis.

Jyscuuit memoo Kaoo i Jliy [5]. biomacy GakTepiii, OTpUMaHy OCa/KSHHSIM
KiiTiH 16—18 roguHHOT KyneTypH, pecycnenayBamm B 100 Mk 6ydepa E (40 MM
tpic-HCL, 2MM EJITA pH 7,9). [lo cycniensii nogaBanu moasiiiHuii 06’ em (200 MKo1)
nizytouoro 6ydepa Kano (tpic-HCI — 609 mr, nonemmncynbdar narpito (SDS) -3 1,
H,0 — 100 mu, 2M NaOH — 2,2 mn). 3pasku inkyOysamu nipu 60-68 °C Biponosxk
30-45 xs. Ilicist nporo 1o Jizary gomaBayiu noaBiiHuK 00’em (300 M) cymimi
kucioro enony 3 xysopodopmom (1:1). AKypaTHO MepeMilTyBaiu 10 YTBOPEHHS
OIHOpP1AHOI cycrienHsii. 3pa3ku neHTpudyryBanu Ha MikpoueHTpudysi mpu 10000 06/
xB (8000g), 15-20 xB. Bepxnro ¢a3y, xe 3Haxoauiacs miasminaa JJHK, Binoupamu
MIMETKOI0 3 po3mmpeHuM KinneM. Jlani momaBanu 1 006’eM ximopodopmy, iepemi-
ITYBaJIM 1 3HOBY IIEHTpU(YTYBaIH.

Memoo /Ircencena [3]. CrangapTHi Ty>KHI METOH 00 IMTPOTOKOIH 3 KHIT SITIHHAM
OuThI epeKTHBHI /TSl BUAUICHHS MJIUX TUIa3Mij, aje Maibke abo, HaBiTh, 30BCIM
HE I IXOIATh JIUTS BUIUICHHS BEJIMKKX TU1a3Mi. HacTymHwmiA IpoToKo € 100pe Bij-
TBOPIOBAHUM 1 J[a€ MOBHOIIIHHY KapTUHY IUIa3MiTHUX npodimB B. thuringiensis,
B. subtilis a6o B. cereus.

biomacy xiitun pecycnienaysanu B 100 mxi 6ydepa E 3 caxaposoro (15% ca-
xapo3su, 40 MM tpic-HCI, 2 MM EITA pH 7,9). 1o cycnensii nogaBanyu noaBiitHUMA
00’em (200 mxu) mizyrodoro Oydepa (3% SDS, 50mMM Tpic-HCI pH 12,5). 3pazku
iakyOyBamu npu 60 °C Bopomosx 30 xB. Ilicns mporo mo mizary gomaBamu 5 U
npoteinaszu K 1 nepemimryBamm 20 pa3iB. ami iHkyOyBanau 90 XB ipu TeMIieparypi
37 °C. Iicnsa uporo goxasaiu 1 Mit cymimri kucioro penomy 3 xiopodopmom (1:1).
AxyparHo nepemimryBanu 40 pa3iB 0 yTBOPEHHS OAHOPITHOI cycreHsii. 3pa3ku
neHTpudyryBanu Ha MikporeHTpudy3i mpu 11000 06/x8 (8800g), 15 xB.

Memoo Kpoca [5]. biomacy xiituH pecycneHayBaimu B 2 Mki Oydepa TE
(0,05M 1pic-HCl pH 8,0, 0,01M EATA). Llentpudyrysaiu i 3HOB pecycCIleH yBaIn
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B 40 mkx 6ydepa TE. [lo cycnensii nogasanu 600 mxi 6ydepa TE 3 4% SDS (pH
12,5). 3pasku inkyOysanu npu 37 °C mpotsirom 20-30 xB. [Ticast mporo g0 mizaty
noxasanu 30 mxi 2M Ttpic-HCI pH 7,0, a motim 240 mxi 5 M NaCl, inkyOyBanu
4 ron Ha npomy. 3pa3ku HeHTpUPyTryBan Ha MikpoueHTpudy3i mpu 11000 06/xB
(8800g), 10 xB. BepxHto ¢a3y, ae 3Haxonunacs miazmigaa JJHK, Binbupanm miner-
KOO 3 PO3IIMPEHNUM KIHIIEM 1 ToJiaBaH MoaBiiHuH 00’ eM (800 MKJT) CyMmillli KHCIIOTO
denomy 3 xsmopodopmom (1:1). AKypaTHO TIepeMilTyBav 10 YTBOPSHHS OAHOPITHOT
cycnensii. 3pa3ku neHTpudyryBanu Ha MikpoueHTpudy3i mpu 10000 06/x8 (8000g),
15-20 xB. BepxHro a3y, ae 3Haxomamiacs miazmigaa JIHK, BigOupanu mineTkoro 3
po3mmpeHuM kinmem. Jlani nonaBamu 1 06’ em xopodopmy, epeMinryBaim, i 3HOB
HEeHTpU(YTYyBaIH.

[Ipenaparu mnazmigaux JIHK 36epiranu 3a 4 °C. Y Bcix MeToax BEpxHIO (azy
31 3pazkamu oTpuMaHoi tiasMigaoi JIHK anamizyBaimm 3a 1ommomMororo enexkrpodopesy
B arapo3Homy remi (araposa 0,55-0,75%, 55-60B, 44,5 rox, obnannanus dipMu
“BioRad”: xamepa SubCell GT, mxepeno nanpyru PowerPac Basic, Bizyamnizaitis
pe3ybTaTiB IpoBecHa Ha TpaHcimromiHaTopi Molecular Imager Doc XR* imaging
system 3a gonomoroto nporpamu «Quantity Oney).

Pe3yabraTu Ta iX 00roBOpeHHs

VY pesynbTari BUBYEHHS CKIIAJy IUIa3Mija mtamiB B. thuringiensis 1 B. subtilis
3a TOIOMOI0r0 MeToza JPKeHceHa, afanTOBaHOrO IS BUALICHHS IUIa3Mij 3 KJIITHH
Oarmi, Oys10 BUSBIICHO, 1110 MaiKe yCi IMTaMH yTPUMYIOTh IT03aXpPOMOCOMHI eJie-
MEHTH PI3HOTO PO3MIpYy, MepeBakHO Meraruia3mian (puc. 1, A). BusiBiieHi miazmian
YMOBHO MOYKHA ITOIUTATH HA Bl TPYIIN: HEBEJIHKI TUIA3MIiIA, PO3MipOM IPHOIHU3HO
10 T.11.H., 1 Meramutasmiau, po3MipoM Bix 100 qo 200 T.m.H. BcTaHoBieHO, 110 mTamMu
B. thuringiensis yrpumytoTs Bin 5 (OHY 513, OHY 515, OHY 516, OHY 517) no
7 (OHY 392) nozaxpomocoMHux eneMeHTiB (puc. 1, A, b).

HeBenuki 3a po3MipoM 1M03axpOMOCOMHI €JIEMEHTH 3a3BUYAl BUIIISIOTHCS Y
OUTBIIIH KITBKOCTI Yepe3 HAsBHICTD 1X y KIITHHI Y OUTBIIII KUTBKOCTI KOMIH; OMHAK
y BHITQJIKy 3 BUIUICHHSM IUTa3Mij 3 KINTHH B. thuringiensis i B. subtilis meTogom
J>KeHceHa 3HaYHO Kpallle BUIUISIOTHCS Merariasmian (puc. 1, A). ITicns 7 gHiB Big-
MUBaHHSI arapo3HOTO TeJII0 y TMCTHIIHLOBaHIH BOII Bi I 3QJIUIIIKIB 3aiiBOTO OPOMHCTOTO
etimiro (puc. 1, B) kpaiiie po3pi3HAIOTECS CMYTH, SIKI BIIITOBITAIOTH METaria3Mi1aM.

VY nmopmaneImux IOCTIDKEHHSX TUTa3Mia mraMiB B. thuringiensis 1 B. subtilis
MTOPIBHIOBAJIM SKICTh BUIUICHHS TUTa3MiJI PI3HUMH METOAaMHu (aJanToOBaHUH METO
Jxencena, myxHuit meton Kazo i1 Jliy Ta metox Kpoca) (puc. 2).

Jlocai ke HHS TIOKa3aiIu, 10 JUTsl OTPUMaHHS TTOBHOIIIHHOT KAPTHHU TUTA3MITHIX
npodiniB B. thuringiensis Ta B. subtilis Haii01IbIIIE TAXOAUTH aJalITOBAHUN METOT
J)KeHCeHa, KA T03BOJISIE BUSBHUTH Ha €JIEKTpodoperpaMi Meraruia3Mmian Oarwt
pa3oM 3 IIa3MigaMu HEBEITUKOTO po3Mipy (puc. 1) 1y 3HaYHO OUTBIII KiTBKOCTI
Buniieroi JIHK nopiBHsHO 3 iHmmMu Metonamu (puc. 2). Metoa Kpoca He migxo-
JIUTH JUTS] BUJUIJICHHS TI1a3M17] OaIvit, Ha TeJli MicIs eIeKTpodopesy BIICYTHI CMyTH
miasmigaoi JIHK (puc. 2). Jlyxnauit metox Kano i Jliy mae MOXKIIMBICTD 3MIHCHATH
CKPHUHIHT II0JI0 HASBHOCTI TIa3MiJI, aJie He JIa€ TIOBHOIIIHHOT KAPTHHU TUTa3MiTHUX
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npo¢iLTiB mTaMiB 6anuiI, 0COOIMBO Yy BIIHOMIEHHI METaruia3Mif 1 y TOPiBHSIHHI 3
pe3yapraraMyu OTpUMaHUMU MeTOoI0M JeHceHa (puc. 2).

o R g )
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A

Puc. 1 (A, B). Ilnasmigni cnexrpu B. subtilis OHY 410 (1),
OHY 519 (2) i B. thuringiensis OHY 515 (3), OHY 514 (4), OHY 518 (5), OHY 513 (6),
OHY 516 (7), OHY 517 (8), OHY 392 (9). Arapo3a — 0,55 %, 55B, 4 ronuHu.

Tyt 1 Hamam cTpiakamMu BKazaHi rmozaxpomocomui JTHK.
Ipumitka: A — rens micis Bisyamizamii JTHK 6pomimom etumito,
b — renb micns 7 nuis BigmMusanna y DH,O.

Fig. 1 (A, B). Plasmid profiles of B. subtilis ONU 410 (1),

ONU 519 (2) and B. thuringiensis ONU 515 (3), ONU 514 (4), ONU 518 (5), ONU 513 (6),
ONU 516 (7), ONU 517 (8), ONU 392 (9). Agarose — 0.55 %, 55V, 4 hours.

Here and further nonchromosomal DNAs are indicated by the arrows.
Note: A — gel after ethidium bromide staining,
b — gel after 7 days wash in DH,O.

XapakTeprCTHKa IIa3MiTHUX MPOQLITiB IITaMiB OalliII TAKOXK ITOKa3aJa, 110 [ITa-
MU B. thuringiensis OHY 513, OHY 515, OHY 516, OHY 5171 OHY 392 moxnuBo
€ CIIOP1IHEHUMH Yepe3 HasBHICTh ACKUIBKOX TUIa3MiJHUX CMYT Ha OTHOMY PiBHI Ha
enekrpodoperpamax. 3 iHmoro 60Ky mramu B. thuringiensis OHY 5141 OHY 518
TEX MAaroTh JEKiJIbKa TIA3MIJHUX CMYT Ha OJHOMY PiBHI Ha eleKTpodoperpamax,
a TOMy T€X MOXYTb OyTH criopigHeHuMH. KpiM TOT0, 3aBISKH PI3HUM ILIa3MiTHUM
npodissaM Ha enekTpodoperpaMax BUSIBICHO BIJICYTHICT OJTU3bKOT MTO1I0HOCTI IITa-
MiB B. thuringiensis OHY 5141 OHY 518 3 ogniei croponn i OHY 515 3 npyroi, He
3BaYKAIOUM HA BUUICHHS IIUX IITaMiB 3 OJHOTO 3pa3ka TKAaHUH KOMaXx.

s 6axrepiit rpynu B. thuringiensis moka3aHa HasBHICTh MHOXXHHHOTO yTpH-
MaHHsI J1a3MiJl Pi3HOTO po3Mipy [6], 1 pe3yabTaTH HAIIMX TOCIHIIPKEHb TaKOXK 1€
JEMOHCTPYIOTh. KpiM TOTO, BiJl3HAYA€THCS HASBHICTh B KJIITHHAX OJHOTO IITAMYy
JEKLIBKOX Meraruia3miJl OJM3bKUX 32 pO3MipoM [3], 10 TeX MIATBEPIKYETCS OTPH-
MaHUMH HaMH JaHuMu (puc. 1).

Takum ynHOM, afgantoBaHuil MeTox J)KeHCeHa Aa€ HaWOLIbIII IOBHY KapTHHY
IU1a3MigHOTO Mpodinto wramiB B. thuringiensis 1 B. subtilis. BctanoBneHo, 110
90% mwTamMiB yTPUMYIOTh Bl 5 10 7 M03aXpOMOCOMHUX €JIEMEHTIB Pi3HOTO PO3Mi-
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23456 78910 1234567891012 3 456 78910

Merton JlxeHcena Meton Kpoca Merton Kano i Jliy
Jensen method Cross method Kado and Liu method

Puc. 2. [Ina3minni ciexrpu B. thuringiensis OHY 514 (1),
OHY 515 (2), OHY 518 (3), OHY 513 (6), OHY 516 (8), OHY 517 (9), OHY 392 (10) i
B. subtilis OHY 410 (4), OHY 519 (5); pCA25 9,8 T.1.H. (7).

Araposza — 0,75%, 60B, 4,5 ronuHm.
Fig. 2. Plasmid profiles of B. thuringiensis ONU 514 (1),

ONU 515 (2), ONU 518 (3), ONU 513 (6), ONU 516 (8), ONU 517 (9), ONU 392 (10) and
B. subtilis ONU 410 (4), ONU 519 (5); pCA25 9,8 kb (7).

Agarose — 0.75%, 60V, 4.5 hours.

py. [Imasmigai JIHK nocnimkeHnx mramiB Oamui yMOBHO PO3MOAUISIOTECS HA JIBi
OKpeMi TPYIH: HeBEIUKI I1a3Miu, po3MipoM 10 T.ILH. 1 Merania3Miau, po3MipoM
Bix 100 mo 200 T.m1.H.
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PLASMID PROFILES OF BACILLUS GENUS
ANTAGONISTIC STRAINS

Summary

The aim of the study was to investigate plasmid profiles and to compare the results
of the Gram-positive Bacillus genus bacteria plasmid isolation efficiency by various
methods. Methods. Strains of B. thuringiensis and B. subtilis were used. Plasmids
isolation from the cells was carried out using alkaline Kado and Liu method, Jensen
method and Cross method. Results. Plasmid profiles study of B. thuringiensis and
B. subtilis strains revealed that 90% of strains carried from 5 to 7 extrachromosomal
genetic elements of different sizes. Conclusion. Isolated plasmids can be divided into
two groups: small plasmids, about 10 kb in size and megaplasmids 100 to 200 kb. The
most suitable method for the study and complete picture of B. thuringiensis or B. sub-
tilis plasmid profiles was Jensen method adapted for bacillus megaplasmids isolation.

Key words: Bacillus thuringiensis, Bacillus subtilis, plasmids, plasmid profiles.
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MJIABMUJHBIE TPO®UJIN IITAMMOB BAKTEPUII-
AHTATOHUCTOB POJA BACILLUS

Pedepar

Henso uccredosanusi 6uL10 uzyuenue nIasMuoHblx npoghuiell u cpashenue s gexmus-
HOCMU @blOeNIeHUsT NAA3MUO 2PAMNOLONCUMETbHBIX DAKMEPU-AHMALOHUCTO8 POOd
Bacillus paznuunvivu memooamu. MeToabl. B pabome ucnonb306aaucs wmammol
baxmeputi-anmazonucmog B. thuringiensis u B. subtilis. Bvioenenue niazmuod us
KIeMOK 0CYUecmeisiioch wenouivim memooom Kaoo u Jluy, memooom /[icencena u
memooom Kpocca. [lnazmuonyro JJTHK ananusuposanu npu nomowu snekmpogopesa
6 azcaposHvix censx. Pe3ynwrarbl. B pesyivmame uzyyenus niasmuoHo20 coCmasa
wmammos B. thuringiensis u B. subtilis 6vinio obuapysiceno, umo 90% wmammos
cooeparcam om 5 00 7 GHEXPOMOCOMHBIX SEHETMUUECKUX INEMEHMOB PAZIUYHO20 PA3-
Mmepa. BeIBoOI. Boissiennvie niazmudvl yCio6HO MOICHO PA30eiumy Ha 08¢ SPYNnbl:
HebonbuUe NIA3MUdbL, pazmepom npumepro 10 m.n.u., u me2aniazmuodsl, pazmepom
om 100 0o 200 m.n.n. [{nst nonyyeHusi ROIHOYEHHOU KAPMUHBL NIA3MUOHBIX NPOPU-
neu B. thuringiensis unu B. subtilis naubonee nooxooum adanmuposanusiii Memoo
Jlicencena.

Knwuesvie cnoea: Bacillus thuringiensis, Bacillus subtilis, nnazmuost, niazmuo-
Hble npogunu.
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